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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

A strong electric field to which a MOS device is exposed can cause destruction of the gate oxide
and ultimately degrade the device operation. Steps must be taken to stop generation of static
electricity as much as possible and dissipate it at once when it has occurred. Environmental control
must be adequate. When it is dry, a humidifier should be used. Itis recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static-shielding bag, or conductive material. All test and measurement
tools, as well as the work bench and floor, should be grounded. The operator should be grounded
using a wrist strap. Semiconductor devices must not be touched with bare hands. Similar
precautions must be taken for PW boards with semiconductor devices on them.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

Nonconnection for CMOS device inputs can be a cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently from bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused
pin should be connected to Voo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
according to the specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define the initial status of a MOS device. The production process
of MOS does not define the initial operational status of the device. Immediately after the power
source is turned ON, devices with a reset function have not yet been initialized. Hence, power-
on does not guarantee out-pin levels, I/O settings, or the contents of registers. A device is not
initialized until the reset signal is received. The reset operation must be executed immediately after
power-on for devices having a reset function.

FIP and IEBus are trademarks of NEC Corporation.




Caution: The following products are provided with an | 2C bus interface circuit:
UPD78014Y Subseries, uPD78018FY Subseries, uPD780024Y Subseries, pPD780034Y Subseries,
UPD78054Y Subseries, uPD78058FY Subseries, puPD780058Y Subseries, puPD78064Y Subseries,
UPD78078Y Subseries, uPD78075BY Subseries, uPD78070AY Subseries, puPD780308Y Subseries

Purchase of NEC I12C components conveys a license under the Philips I12C Patent Rights to use these
components in an 12C system, provided that the system conforms to the 12C Standard Specification as
defined by Philips.

In North America : No part of this document may be copied or reproduced in any form or by any means without the prior written consent
of NEC Electronics Inc. (NECEL). The information in this document is subject to change without notice. ALL DEVICES SOLD BY
NECEL ARE COVERED BY THE PROVISIONS APPEARING IN NECEL TERMS AND CONDITIONS OF SALES ONLY, INCLUDING
THE LIMITATION OF LIABILITY, WARRANTY, AND PATENT PROVISIONS. NECEL makes no warranty, express, statutory, implied, or
by description, regarding information set forth herein or regarding the freedom of the described devices from patent infringement.
NECEL assumes no responsibility for any errors that may appear in this document. NECEL makes no commitments to update or to
keep current information contained in this document. The devices listed in this document are not suitable for use in applications such
as, but not limited to, aircraft control systems, aerospace equipment, submarine cables, nuclear reactor control systems, and life-
support systems. “Standard” quality grade devices are recommended for computers, office equipment, communication equipment,
test and measurement equipment, machine tools, industrial robots, audio and visual equipment, and other consumer products. For
automotive and transportation equipment, traffic control systems, and anti-disaster and anti-crime systems, it is recommended that the
customer contact the responsible NECEL salesperson to determine the reliability requirements for any such application and any cost
adder. NECEL does not recommend or approve use of any of its products in life-support devices or systems or in any application where
failure could result in injury or death. If customers wish to use NECEL devices in applications not intended by NECEL, customers must
contact the responsible NECEL salespeople to determine NECELSs willingness to support a given application.

No part of this document may be copied or reproduced in any form or by any means without the prior written consent of NEC
Corporation. NEC Corporation assumes no responsibility for any errors that may appear in this document. NEC Corporation does not
assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from use of
a device described herein or any other liability arising from use of such device. No license, either express, implied, or otherwise, is
granted under any patents, copyrights, or other intellectual property rights of NEC Corporation or others. Although NEC Corporation
has been making continuous effort to enhance the reliability of its semiconductor devices, the possibility of defects cannot be elimi-
nated entirely. To minimize risks of damage or injury to persons or property arising from a defect in an NEC semiconductor device,
customers must incorporate sufficient safety measures in its design, such as redundancy, fire-containment, and anti-failure features.
NEC devices are classified into the following three quality grades: “Standard,” “Special,” and “Specific.” The Specific quality grade
applies only to devices developed based on a customer-designated “quality assurance program” for a specific application. The recom-
mended applications of a device depend on its quality grade, as indicated below. Customers may check the quality grade of each
device before using it in a particular application. Standard: Computers, office equipment, communications equipment, test and mea-
surement equipment, audio and visual equipment, home electronic appliances, machine tools, personal electronic equipment, and
industrial robots. Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster systems,
anti-crime systems, and safety equipment (not specifically designed for life support). Specific: Aircraft, aerospace equipment, submers-
ible repeaters, nuclear reactor control systems, and life-support systems or medical equipment for life support, etc. The quality grade
of NEC devices is “Standard” unless otherwise specified in NEC’s data sheets or data books. If customers intend to use NEC devices
for applications other than those specified for Standard quality grade, they should contact an NEC sales representative in advance.



Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

+ Device availability
+ Ordering information

« Product release schedule

Availability of related technical literature

- Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

« Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.
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INTRODUCTION

This reference manual is intended for software and firmware engineers already familiar with the KO device they are
using. They can obtain programming data about the microcontroller without having to refer to the user's manuals for their
device. The document describes the KO architecture, addressing modes, registers, instruction set, stack operation, and

special function registers (SFRs).

Contents Overview

Chapter 1:
Chapter 2:
Chapter 3:
Chapter 4:

Chapter 5:
Chapter 6:

Appendix A:
Appendix B:

Product selection guide

KO memory map and addressing modes

KO registers and stack operations

Contains two tables describing the instruction set, and a description of all keywords and operands.
The first table lists all the instructions, their operands, and a description of the operation of each
instruction. The second table is a matrix that the user can look up the first and second operands, and
find a list of all instructions that use both operands

Example KO program module and associated listings generated by the assembler

User Manual document numbers, memory maps, SFR information, status information during halt and
stop modes, and SFR values after a reset for each KO subseries:

pPD78014, uPD014H, and uPD78018F

pPD780208

pPD780024 and uPD0034

puP78044F and pPD78044H

puP78054, uPD78058F, and puPD780058

pPD78064, uPD78064B and pPD780308

pPD78070A, uPD78075B and uPD78078

. pPD78083

Architecture index for Chapters 2-5

Register index for Chapter 6

Se@ -0 o0 o

Additional Information
Please consult the relevant data sheet and user's manual for specific information about individual devices. For infor-

mation about the instruction set, refer to the 78KO0 Instruction Set User's Manual. The most current and up-to-date
information can be obtained by calling 1-800-366-9782 or visiting our web site at www.necel.com.
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CHAPTER 1 KO PRODUCT SELECTION GUIDE

The following table shows major differences among KO subseries products.

Table 1-1. KO Microcontroller Subseries Product Guide

Application Subseries ROM Timers 10-bit | 8-bit | 8-bit | FIP/ Serial Interface 110 |PKG
(Notes 1, 2) | Capacity | 8-bit | 16-bit | RTC | ADC | ADC | DAC | LCD | I°C | UART | Sync | pin | pin
(K)
General uPD780024 8-32 - 8 ch - 51 | 64
Control uPD780034 8-32 8 ch - - 51 | 64
with UPD780058 | 24-60 | 2ch 68 | 80
UART uPD78054 16-60 1ch 1ch — Y lch |2ch | 69 | 80
UPD78058F | 48-60 — | 8ch|2ch 69 | 80
uPD78070A - 4 ch 61 | 100
uPD78078 32-60 | 4ch 88 | 100
HPD78083 8-16 2 ch — — — lch | 33 | 44
FIP UPD780208 | 32-60 40 x 16 1ch | 74 | 100
Controller uPD780228 | 48-60 2ch 1ch 1ch - 8 ch - |32x16| - - 2ch | 72 | 100
Driver uPD78044F | 16-40 24 x16 2ch | 68 | 80
UPD78044H | 32-48 24 x16 1ch | 68 | 80
LCD uPD780308 | 48-60 2ch 1ch 1ch - 8 ch - 40x4 | Y l1ch | 3ch | 57 | 100
Driver uPD78064 16-32 | 2ch 1ch 1ch - 8 ch - 40x4 | Y | 1ch | 2ch | 57 [100
IEBus uPD78098 32-60 | 2ch - - - 8 ch - - — | 1ch | 3ch |69 | 80
Motor
Invertor uPD780988 | 24-60 | 3ch 2 ch - 8 ch - - - - | 2ch - 47 | 64
Controller
Dash board | uPD780973 24 3ch 1lch 1lch - 5ch - 20x4 | — | 1ch | 1ch | 56 | 80
CAN uPD780948 60 2ch 2 ch 1ch - 8 ch - 20x4 | — | 1ch |1ch | 79 | 100

Notes: 1. Each subseries refers to the entire series of parts with various ROM/RAM sizes.
2. Parts are available in plastic QFP, TQFP, and SDIP packages, and some in ceramic SDIP and
WQFN packages.
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CHAPTER 2 ADDRESSING MODES

2.1 Data Memory Addressing
Addressing is to specify the address of the instruction to be executed next or the address of a register or memory

to be manipulated when an instruction is executed.
The address of the instruction to be executed next is specified by the program counter.

Figure 2-1. Example of Data Memory Addressing ( uPD780306, 780306Y)

FFFFH _ _ )
Special Function
Registers (SFRs) SFR Addressing
256 x 8 bits
FF2OH|_______ A\
FF1FH
FFOOH
FEFFH ; A
Geng;a)l( };ebgtlsters Register Addressing
FEEOH its ¥ Short Direct
EEDFH Addressing
¥ Internal High-speed RAM T
1024 x 8 bits
FE20H| ]
FE1FH
FBOOH
FAFFH
Reserved
FA80H
FATFH Direct Addressing
LCD RAM
40 x 4 bits Register Indirect
EA58H Addressing
FA57H ]
Reserved Based Addressing
F800H
E7EEH Based Indexed
Addressing
L Internal Expansion RAM ~
1024 x 8 bits
F400H
F3FFH
Reserved
COOOH
BFFFH
AL Internal ROM A
T 49152 x 8 bits T
0000H /
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Figure 2-2. Example of Data Memory Addressing (

uPD780308, 780308Y)

FFFFH _ .
Special Function T
Registers (SFRs) SFR Addressing
256 x 8 bits
FF2OH | ]
FFL1FH
FFOOH
FEFFH i A
Gen:fzra)I( I;igi;tlzters Register Addressing
FEEOH v
FEDFH
T Internal High-speed RAM T
1024 x 8 bits
FE2OH} ]
FE1FH
FBOOH
FAFFH
Reserved
FA80H
FA7FH
LCD RAM
40 x 4 bits
FA58H
FAS7H
Reserved
F800H
F7FFH
L Internal Expansion RAM =
1024 x 8 bits
F400H
F3FFH
Reserved
FOOOH
EFFFH
A Internal ROM A
T 61440 x 8 bits T
0000H

Direct Addressing

Register Indirect
Addressing

Based Addressing

Based Indexed
Addressing
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2.2 Instruction Address Addressing

An instruction address is determined by program counter (PC) contents and is normally incremented (+1 for each
byte) automatically according to the number of bytes of an instruction to be fetched each time another instruction
is executed. When a Branch instruction is executed, the branch destination information is set to the PC and branched
by the following types of addressing.

2.2.1 Relative Addressing
The value obtained by adding 8-bit immediate data (displacement value: jdisp8) of an instruction code to the start
address of the following instruction is transferred to the program counter (PC) and branched. The displacement value
is treated as signed two’s-complement data (-128 to +127) and bit 7 becomes a sign bit. In other words, relative
addressing consists of relative branching from the start address of the following instruction to the =128 to +127 range.
This function is used when the BR $addrl16 instruction or a Conditional Branch instruction is executed.

15 0

PC indicates the start address
pC of the instruction
after the BR instruction.

15 8 7 6 0

jdisp8

15 0

PC

When S =0, all bits of a are 0.
When S = 1, all bits of a are 1.

25
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2.2.2 Immediate Addressing

Immediate data in the instruction word is transferred to the program counter (PC) and branched.

This function is used when the CALL !addrl6 or BR !addrl6 or CALLF !addrll instruction is executed.

CALL !addrl6 and BR 'addrl6 instructions can be branched to the entire memory space. The CALLF 'addrll
instruction is branched to the 0800H to OFFFH area.

In the CALL 'addrl6 and BR !addrl6 instructions

7 0
CALL or BR
Low Address
High Address T
15 8 7 0

PC

In the CALLF 'addrl11 instruction

7 6 4 3 0
4{ faio ws CALLF
faz o
15 11 10 87 0

PC| O O O O 1
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2.2.3 Table Indirect Addressing
Table contents (branch destination address) of the particular location are addressed (by bits 1 to 5 of the immediate

data of the opcode) and transferred to the program counter (PC), and the program branches. Table indirect addressing

is used when the CALLT [addr5] instruction is executed.
This instruction references the address stored in the memory table from 40H to 7FH, and allows branching to the

entire memory space.

7 6 5 1 0
Operation Code 1 1 tadto O 1

15 8 7 6 5 1 10
Effective Address 0O 0 0 O O OO 0|0 1 0

7 Memory (Table) 0

Low Address
Effective Address +1 High Address T
15 8 7 0
PC
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2.2.4 Register Addressing
Register pair (AX) contents are transferred to the program counter (PC) and the program branches.
This function is used when the BR AX instruction is executed.

p A X

15 8 7 0

PC

28
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2.3 Operand Address Addressing

The following methods are available to specify the register and memory (addressing) that are manipulated during
instruction execution.

2.3.1 Implied Addressing
The register, which functions as an accumulator (A and AX) in the general register, is automatically addressed.

Instruction Register To Be Specified by Implied Addressing
MULU A register for multiplicand and AX register for product storage
DIVUW AX register for dividend and quotient storage

ADJBA/ADJBS A register for storage of numeric values, which become decimal correction targets

ROR4/ROL4 A register for storage of digit data, which undergoes digit rotation

Operand format
Because implied addressing can be automatically employed with an instruction, no particular operand format is
necessary.

Example
In the MULU X
With an 8-hit x 8-bit Multiply instruction, the product of A register and X register is stored in AX. In this example,
the A and AX registers are specified by implied addressing.
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2.3.2 Register Addressing

The general register to be specified is accessed as an operand with the register bank select flags (RBS0 and RBS1)
and with the register specify codes (Rn and RPn) in an operation code.

This addressing can be used when an instruction with the following operand format is executed. When an 8-bit
register is specified, one of the eight registers is specified with 3 bits in the operation code.

Operand format

Identifier Description
r X,A C B ED,LH
Y AX, BC, DE, HL

‘rand ‘rp’ can be described with function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) as well as absolute
names (RO to R7 and RPO to RP3).

Example
MOV A, C; when selecting C register as r

Operation code 01100010 |
L

INCW DE; when selecting DE register pair as rp Register specify code

Operation code 10000100 |

Ll—l— Register specify code
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2.3.3 Direct Addressing

This addressing is to directly address the memory indicated by the immediate data in the instruction word.

Operand format

Identifier Description

addrl6 Label or 16-bit immediate data

Example
MOV A, 'FEOOH; when setting !laddr16 to FEOOH

Operation code |1 000111 O| OP code
[0oooo0o0000]| oOH
[11111110] FFH

7 0

OP code

addr16 (lower)

addrl6 (upper)

Memory
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2.3.4 Short Direct Addressing

The memory to be manipulated in the fixed space is directly addressed with 8-bit data in an instruction word.

This addressing is applied to a fixed 256-byte space of FE20H through FF1FH. An internal high-speed RAM and
a special function register (SFR) are mapped at FE20H to FEFFH and FFOOH to FF1FH, respectively.

The SFR area (FFOOH through FF1FH) to which short direct addressing is applied is part of the entire SFR area.
Ports frequently accessed in a program, Compare registers, and Capture registers of timers/event counters are
mapped to this area and these SFRs can be manipulated with a small number of bytes and clocks.

When 8-bit immediate data is at 20H to FFH, bit 8 of an effective address is set to 0. When it is at 00H to 1FH,
bit 8 is set to 1.

Operand format

Identifier Description

saddr Label of FE20H to FF1FH immediate data

saddrp Label of FE20H to FF1FH immediate data (even address only)

Example
MOV OFE30H, #50H; when using saddr FE30H and immediate data 50H

Operation code | 0001000 1| Opcode
[00110000] 30H (saddr-offset)
[01010000| 50H (immediate data)
7 0
Opcode
saddr-offset ﬁ

Short Direct Memory

15 8 7 0

Effective Address 11 1 1 1 1 1 |a -

When 8-bit saddr-offset data is 20H to FFH, a = 0
When 8-bit saddr-offset data is O0OH to 1FH, a = 1
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2.3.5 Special Function Register (SFR) Addressing
The memory-mapped special function register (SFR) is addressed with 8-bit immediate data in an instruction word.
This addressing is applied to the 240-byte spaces FFOOH to FFCFH and FFEOH to FFFFH. The SFR mapped
at FFOOH to FF1FH can also be accessed with short direct addressing.

Operand format

Identifier Description
sfr Special function register name
sfrp 16-bit manipulatable special function register name (even address only)

Example
MOV PMO, A; when selecting PMO (FF20H) as sfr

Operation code | 1111011 O| Opcode
[00100000] 20H (sfr-offset)
7 0
Opcode
sfr-offset
SFR
15 8 7 0

\

Effective Address 1 1 1 1 1 1 1 1
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2.3.6 Register Indirect Addressing

This addressing is to address a memory area to be manipulated by using the contents of a register pair (specified
by the register bank select flags RBSO and RBS1) and the register pair specification code in the operation code.

Operand format

Identifier Description

— [DE], [HL]

Example
MOV A, [DE]; when selecting [DE] as the register pair

Operation code 10000101
15 8 7 0
DE D E
The memory address
specified with the
’ Memory 0 register pair DE
The contents of the
memory addressed
are transferred to
register A.
7 0
A

2.3.7 Based Addressing

This addressing addresses memory by using the sum of the 8-bit immediate data to the contents of register pair
HL (used as a base register). The HL register pair to be accessed is in the register bank specified with the register
bank select flags (RBS0 and RBS1). Addition is performed by expanding the offset data as a positive number to 16
bits. A carry from the 16th bit is ignored. This addressing can be used for the entire memory space.

Operand format

Identifier Description

— [HL + byte]

Example
MOV A, [HL + 10H]; when setting byte to 10H

Operation code |1 0101110 |

[00o010000 |
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2.3.8 Based Indexed Addressing

This addressing addresses memory by using the result of adding the contents of the B or C register (specified
in the instruction word) to the contents of the HL register that is used as a base register. The H, B, and C registers
accessed are in the register bank specified by the register bank select registers (RBS0O and RBS1). The addition
is executed with the contents of the B or C register extended to 16 bits as a positive number. A carry from the 16th
bit is ignored. This addressing can be used for the entire memory space.

Operand format

Identifier Description

— [HL + B], [HL + C]

Example
In the MOV A, [HL + B]

Operation code | 10101011

2.3.9 Stack Addressing

The stack area is indirectly addressed with the stack pointer (SP) contents.

This addressing method is automatically employed when the PUSH, POP, Subroutine CALL, and RETURN
instructions are executed or the register is saved or restored upon generation of an Interrupt request.

Stack addressing addresses the internal high-speed RAM area only.

Example
PUSH DE

Operation code 10110101
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3.1 General Purpose Registers

General purpose registers are mapped at addresses (FEEOH to FEFFH) of the internal high-speed RAM. There are

four register banks; each bank consists of eight 8-bit registers (X, A, C, B, E, D, L, and H). Each register can be used as

an 8-bit register, or two 8-bit registers can be used in pairs as a 16-bit register (AX, BC, DE, and HL). They can be
described in function names (X, A, C, B, E, D, L, H, AX, BC, DE, and HL) and absolute names (RO to R7 and RP0 to RP3).
The register bank to be used for instruction execution is set with the CPU control instruction SEL RBn. Because of the

4-register bank configuration, context switching can be created by switching between the current register and a register

bank for various tasks.

FEFFH

FEF8H
FEF7H

FEEOH
FEEFH

FEE8H
FEE7H

FEEOH

FEFFH

FEF8H
FEF7H

FEFOH
FEEFH

FEE8H
FEE7H

FEEOH

Figure 3-1. Configuration of General Purpose Registers

(a) Absolute Name

16-Bit Processing 8-Bit Processing
R7
BANKO RP3
R6
R5
BANK1 RP2
R4
R3
BANK2 RP1
R2
R1
BANK3 RPO
RO
15 0 7 0
(b) Function Name
16-Bit Processing 8-Bit Processing
H
BANKO HL
L
D
BANK1 DE
E
B
BANK2 BC
C
A
BANK3 AX
X
15 0 7 0
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3.2 Processor Registers

3.2.1 Control Registers
The control registers control the program sequence, statuses, and stack memory. The control registers consist of a
program counter (PC), a program status word (PSW), and a stack pointer (SP).

@)

)

38

Program counter (PC)

The program counter is a 16-bit register that holds the address of the next program to be executed.

In normal operation, the PC is automatically incremented by the number of bytes of the current instruction. When
a Branch instruction is executed, immediate data and register contents are set.

RESET sets the Reset vector table values at addresses 0000H and 0001H to the program counter.

15 Figure 3-2. Format of Program Counter 0

PC |PC15|PC14|PC13|PC12|PC11|PC10| PC9 | PC8 | PC7 | PC6 | PC5 | PC4 | PC3 | PC2 | PC1 | PCO

Program status word (PSW)

The program status word is an 8-bit register consisting of various flags to be set/reset by instruction execution.
The program status word contents are automatically saved on the stack during Interrupt request processing or
when a PUSH PSW instruction is executed. The PSW is automatically restored upon execution of the RETB,
RETI, and POP PSW instructions. RESET sets the PSW to 02H.

; Figure 3-3. Format of Program Status Word

PSW IE 4 RBS1| AC | RBSO 0 ISP CcYy

(a) Interrupt enable flag (IE)
This flag controls the Interrupt request acknowledge operations of the CPU. When IE = 0, Interrupt requests
are disabled (DI), and all interrupts except the non-maskable interrupt are disabled. When IE = 1, the
interrupts are enabled (El). At this time, acknowledging Interrupt requests is controlled with an in-service
priority flag (ISP), an interrupt mask flag (for each interrupt source), and a priority specification flag. This flag
is reset (to 0) upon Dl instruction execution or interrupt acknowledgment, and is set (to 1) upon El instruction
execution.

(b) Zero flag (Z2)
When the operation result is zero, this flag is set (to 1). Itis reset (to 0) in all other cases.

(c) Register bank select flags (RBSO and RBS1)
These are 2 flag bits that select one of the four register banks. These bits indicate the register bank selected

by an SEL RBn instruction.
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(d) Auxiliary carry flag (AC)
If the operation result has a carry from bit 3 or a borrow at bit 3, this flag is set (to 1). Itis reset (to 0) in all
other cases.

(e) In-service priority flag (ISP)
This flag manages the priority of acknowledgment of maskable vectored Interrupt requests. When ISP = 0,
the vectored interrupts assigned a low priority (with the priority registers PROL, PROH, and PR1L) are
disabled. Acknowledgment of interrupts is controlled with the interrupt enable flag (IE).

(H Carry flag (CY)
This flag stores overflow and underflow upon Add/Subtract instruction execution. It stores the shift-out value
upon Rotate instruction execution and functions as a bit accumulator during Bit Manipulation instruction
execution.

(3) Stack pointer (SP)
This is a 16-bit register that contains the current address of the memory stack area. Only the internal high-speed
RAM area (FBOOH to FEFFH) can be set as the stack area.

Figure 3-4. Format of Stack Pointer
15 0

SP |SP15|SP14|SP13|SP12|SP11|SP10| SP9 | SP8 | SP7 | SP6 | SP5 | SP4 | SP3 | SP2 | SP1 | SPO

3.3 Stack Operation

Each stack operation saves or restores data as shown in Figures 3-5 and 3-6.

Caution: Since RESET input makes the SP contents undefined, be sure to initialize the SP before in-
struction execution.

Figure 3-5. Data To Be Saved on the Stack

Interrupt and
PUSH rp Instruction CALL, CALLF, and BRK Instruction
CALLT Instruction

SP <SP -3
SP <SP -2 SP <SP -2 SP-3 PC7 to PCO
SP-2 Register Pair Lower SP-2 PC7 to PCO SPT 2 PC15to PC8
SP t 1 Register Pair Upper SP T— 1 PC15 to PC8 SP?— 1 PSW
. .- J-
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sp >

SP+1

SP=SP +2

Figure 3-6. Data To Be Restored from the Stack

POP rp Instruction

Register Pair Lower

Register Pair Upper

sp -

SP+1

SP=SP +2

RET Instruction

PC7 to PCO

PC15 to PC8

sp >

SP+1

SP +2

SP=-SP +3

RETI and RETB
Instruction

PC7 to PCO

PC15 to PC8

PSW




CHAPTER 4 INSTRUCTION SET

4.1 Operand Descriptions

Operands are described in the “Operand” column of each instruction. Alphabetic letters in capitals and the symbols

#,1, %, and [ ] are key words, and each symbol has the following meaning.

(]

Immediate data specification
Absolute address specification

Relative address specification
Indirect address specification

In the case of immediate data (#), an appropriate numeric value or label must follow the # symbol.
For operand register identifiers r and rp, either a function name (X, A, C, etc.) or an absolute name (names in
parentheses in the table belown—RO0, R1, R2, etc.) can be used for description.

Table 4-1. Operand Description

Identifier Description Method

r

X (RO), A (R1), C (R2), B (R3), E (R4), D (R5), L (R6), H (R7),

rp AX (RP0), BC (RP1), DE (RP2), HL (RP3)
sfr Special function register symbol Note 1
sfrp Special function register symbol (16-bit manipulatable register even addresses only) Note 1
saddr FE20H to FF1FH immediate data or labels
saddrp FE20H to FF1FH immediate data or labels (even address only)
addr16 0000H to FFFFH immediate data or labels
(Only even addresses for 16-bit Data Transfer instructions)

addrll 0800H to OFFFH immediate data or labels
addr5 0040H to 007FH immediate data or labels (even address only)
word 16-bit immediate data or label
byte 8-bit immediate data or label
bit Note 2 3-bit immediate data or label
RBn RBO to RB3

Notes: 1. Addresses from FFDOH to FFDFH cannot be accessed with these operands.

2.

The bit identifier allows a specific bit to be addressed.
For example, in the instruction:

SET A3
this instruction causes bit 3 of register A to be set to 1.
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—r I mogoOoOwX>»

W T I O >
T OrmOoO X

PSW

addrl6
jdisp8

A register; 8-bit accumulator

X register

B register

C register

D register

E register

H register

L register

AX register pair; 16-bit accumulator
BC register pair

DE register pair

HL register pair

Program counter

Stack pointer

Program status word

Carry flag

Auxiliary carry flag

Zero flag

Register bank select flag

Interrupt request enable flag
Non-maskable interrupt servicing flag
Memory contents indicated by address or register contents in parentheses
Higher 8 bits and lower 8 bits of 16-bit register
Logical product (AND)

Logical sum (OR)

Exclusive logical sum (exclusive OR)
Inverted data

16-bit immediate data or label

Signed 8-bit data (displacement value)

4.1.1 Description of “Flag” Column

42

(Blank):
0:

1
X
R

Not affected

Cleared to O

Setto 1

Set/cleared according to the result
Previously saved value is restored
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INSTRUCTION SET

4.2 Instruction Set Table

Table 4-2. Instruction Set (1/8)

Instruction Mnemonic Operands Byte Clock Operation Flag
Group Note 1| Note 2 Z AC CY
r, #byte 2 4 - r — byte
saddr, #byte 3 6 7 (saddr) — byte
sfr, #byte 3 - 7 sfr — byte
Ar Note 3 | 1 2 - Acr
A Note3 | 1 2 _ rCA
A, saddr 2 4 5 A ~ (saddr)
saddr, A 2 4 5 (saddr) — A
A, sfr 2 - 5 A — sfr
sfr, A 2 - 5 sfr « A
A, laddrl6 3 8 9 A ~ (addrl6)
laddrl6, A 3 8 9 (addrl6) — A
PSW, #byte 3 - 7 PSW — byte X X X
A, PSW 2 - 5 A ~ PSW
MOV PSW, A 2 - 5 PSW ~ A X X X
A, [DE] 1 4 5 A - (DE)
8-bit data [DE], A 1 4 5 (DE) « A
transfer A, [HL] 1 4 5 A ~ (HL)
[HL], A 1 4 5 (HL) < A
A, [HL + byte] 2 8 9 A « (HL + byte)
[HL + byte], A 2 8 9 (HL + byte) « A
A, [HL + B] 1 6 7 A « (HL +B)
[HL + B], A 1 6 7 (HL+B) « A
A, [HL + C] 1 6 7 A < (HL+C)
[HL+C], A 1 6 7 (HL+C) < A
Ar Note3 | 1 2 - Aor
A, saddr 2 4 6 A o (saddr)
A, sfr 2 - 6 A o sfr
A, laddr16 3 8 10 |A o (addr16)
XCH A, [DE] 1 4 6 A o (DE)
A, [HL] 1 4 6 A o (HL)
A, [HL + byte] 2 8 10 |A o (HL + byte)
A, [HL + B] 2 8 10 A o (HL+B)
A, [HL + C] 2 8 10 A o (HL+C)

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed
3. Except'r=A’

Remark: One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control
(PCQC) register.
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Table 4-2. Instruction Set (2/8)

Instruction Mnemonic Operands Byte Clock Operation Flag
Group Note 1 | Note 2 Z AC CY
rp, #word 3 6 - rp « word
saddrp, #word 4 8 10 (saddrp) — word
sfrp, #word 4 - 10 sfrp — word
AX, saddrp 2 6 8 AX « (saddrp)
16-bit data saddrp, AX 2 6 8 (saddrp) ~ AX
transfer MOVW AX, sfrp 2 - 8 AX ~ sfrp
sfrp, AX 2 - 8 sfrp « AX
AX, 1p Note3 | g 4 - |AX«<rp
rp, AX Note3 | 1 — rp — AX
AX, laddrl6 3 10 12 AX —~ (addrl6)
laddrl6, AX 3 10 12 (addr16) — AX
XCHW AX, rp Note3 | 1 4 - AX o 1p
A, #byte 2 4 - A, CY — A+ byte X X X
saddr, #byte 3 6 8 (saddr), CY ~ (saddr) + byte X X X%
Ar Noted | 2 4 - A CY « A+r X ox X
r,A 2 4 - LCY « r+A X X X
ADD A, saddr 2 4 5 A, CY « A + (saddr) X X X%
A, laddrl6 3 8 9 A, CY « A+ (addrl6) X X X
A, [HL] 1 4 5 A, CY — A+ (HL) X x X
A, [HL + byte] 2 8 9 A, CY « A+ (HL + byte) X X X
A, [HL + B] 2 8 9 A, CY « A+ (HL+B) X X x
8-bit A [HL +C] 2 8 9 A, CY « A+(HL+C) X X x
operation A, #byte 2 4 - A, CY « A + byte + CY x X X
saddr, #byte 3 6 8 (saddr), CY ~ (saddr) + byte + CY X X X%
Ar Noted | 2 4 - A, CY « A+r+CY X x X
rA 2 4 - nCY « r+A+CY X X X
ADDC A, saddr 2 4 5 A, CY « A + (saddr) + CY X X X%
A, laddrl6 3 8 9 A, CY « A+ (addrl6) + CY X X X
A, [HL] 1 4 5 A, CY « A+ (HL) +CY X x X
A, [HL + byte] 2 8 9 A, CY « A+ (HL + byte) + CY X X X
A, [HL + B] 2 8 9 A, CY < A+ (HL+B)+CY x x X
A, [HL + C] 2 8 9 A, CY « A+ (HL+C)+CY X x X

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed
3. Only when rp = BC, DE or HL
4. Except'r=A’

Remark: One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
(PCC) register.
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Table 4-2. Instruction Set (3/8)

Instruction Mnemonic Operands Byte Clock Operation Flag
Group Note 1| Note 2 AC CY
A, #byte 2 4 - A, CY — A—byte X x
saddr, #byte 3 6 8 (saddr), CY ~ (saddr) — byte X X
Ar Note 3 | 2 4 - A CY « A=t X X
r, A 2 4 - LCY « r=A X X
A, saddr 2 4 5 A, CY —~ A —(saddr) X X
suB A, laddrl6 3 8 9 A, CY —~ A - (addrl6) X X

A, [HL] 1 4 5 A, CY <« A—(HL) X x
A, [HL + byte] 2 8 9 A, CY « A—(HL + byte) X X
A, [HL + B] 2 8 9 A, CY « A—(HL +B) X x
A, [HL + C] 2 8 9 A, CY « A—(HL+C) X x
A, #byte 2 4 - A, CY « A-byte - CY X X
saddr, #byte 3 6 8 (saddr), CY ~ (saddr) — byte — CY X X
Ar Note 3 | 2 4 - A, CY « A—r-CY X X
r, A 2 4 - ncCY « r—-A-CY X X

8-bit A, saddr 2 4 5 A, CY « A—(saddr) - CY X X

operation SUBC A, laddrl6 3 8 9 A, CY — A - (addrl6) — CY X X
A, [HL] 1 4 5 A, CY « A= (HL)-CY x x
A, [HL + byte] 2 8 9 A, CY « A—(HL + byte) - CY X X
A, [HL + B] 2 8 9 A, CY « A—(HL+B)-CY X x
A, [HL + C] 2 8 9 A CY « A-(HL+C)-CY X x
A, #byte 2 4 - A — A Ubyte
saddr, #byte 3 6 8 (saddr) ~ (saddr) (Obyte
Ar Note3 | 2 4 - A~ AOr
rnA 2 4 - r—rQA
A, saddr 2 4 5 A — A O(saddr)

AND A, laddr16 3 8 9 A < A O(addr16)

A, [HL] 1 4 5 A — ADO(HL)
A, [HL + byte] 2 8 9 A <« AO(HL + byte)
A, [HL + B] 2 8 9 A - AOHL +B)
A, [HL + C] 2 8 9 A AOHL+C)

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed

3. Except'r=A’

Remark: One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control

(PCQC) register.

45




CHAPTER 4 INSTRUCTION SET

Table 4-2. Instruction Set (4/8)

Instruction Mnemonic Operands Byte Clock Operation Flag
Group Note 1| Note 2 AC CY
A, #byte 2 4 - A — A Ubyte
saddr, #byte 3 6 8 (saddr) ~ (saddr) Obyte
Ar Note3 | 2 4 - A~ AOr
rA 2 4 - r—rfdA
A, saddr 2 4 5 A — A O(saddr)
OR
A, 'laddrl6 3 8 9 A « A [(addrl6)
A, [HL] 1 4 5 A < AO(HL)
A, [HL + byte] 2 8 9 A — AO(HL + byte)
A, [HL + B] 2 8 9 A - AOHL +B)
A, [HL + C] 2 8 9 A - AOMHL+C)
A, #byte 2 4 - A —~ A Hbyte
saddr, #byte 3 6 8 (saddr) ~ (saddr) Hbyte
Ar Note3 | 2 4 - A - AHr
rA 2 4 - r -« rgA
8-bit A, saddr 2 4 5 A — A H(saddr)
XOR
operation A, laddrl6 3 8 9 A —~ A H(addrle)
A, [HL] 1 4 5 A < AB(HL)
A, [HL + byte] 2 8 9 A — AB(HL + byte)
A, [HL + B] 2 8 9 A - A5(HL +B)
A, [HL + C] 2 8 9 A - ABHL+C)
A, #byte 2 4 - A — byte X X
saddr, #byte 3 6 8 (saddr) — byte X X
Ar Note 3 | 2 4 - A-r X x
rA 2 4 - r—A X X
A, saddr 2 4 5 A — (saddr) X %
cuP A, laddrl6 3 8 9 A — (addr16) X X
A, [HL] 1 4 5 | A-(HL) X x
A, [HL + byte] 2 8 9 A — (HL + byte) X X
A, [HL + B] 2 8 9 A—(HL + B) x x
A, [HL + C] 2 8 9 A—-(HL+C) x X

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed

3. Except'r=A’

Remark: One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control

(PCC) register.
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Table 4-2. Instruction Set (5/8)

i Clock Fla
Instruction Mnemonic Operands Byte Operation 9
Group Note 1 | Note 2 Z AC CY
16-bit ADDW AX, #word 3 6 - AX, CY « AX + word X X X
operation | SUBW AX, #word 3 6 - AX, CY ~ AX —word X X X
CMPW AX, #word 3 6 - AX — word X X X
Multiply/ MULU X 2 16 - AX « AxX
divide DIVUW C 2 25 - AX (Quotient), C (Remainder) « AX+C
r 1 2 - rer+1 X X
INC
saddr 2 4 6 (saddr) — (saddr) +1 X X
Increment/ r 1 2 - rer—1 X %
DEC
decrement saddr 2 4 6 (saddr) ~ (saddr) -1 X X
INCW p 1 4 - m—rp+1l
DECW p 1 4 — mp—rp-1
ROR Al 1 2 - (CY, A7 « Ao, Am-1 «— Am) x 1 time x
ROL Al 1 2 - (CY, Ao — A7, Am+1 « Am) x 1 time x
RORC Al 1 2 - (CY « Ao, A7 « CY,An-1 « Am) x 1 time x
Rotate ROLC Al 1 2 - (CY « A7, Ao « CY, Am+1 « Am) x 1 time x
ROR4 [HL] 2 10 12 As-o0 « (HL)s-o, (HL)7-4 « As-o,
(HL)3-0 « (HL)7-4
ROL4 [HL] 2 10 12 As-o0 « (HL)7-4, (HL)3-0 « As-o,
(HL)7-4 « (HL)3-o
ADJBA 2 4 _ Decimal Adjust Accumulator after X x  x
BCD Addition
adjust ADJBS > 4 _ Decimal Adjust Accumulator after < x x
Subtract
CY, saddr.hit 3 6 7 CY < (saddr.bit) X
CY, sfr.bit 3 - 7 CY « sfr.bit X
CY, A.bit 2 4 - CY — A.bit x
CY, PSW.bit 3 - 7 CY ~ PSW.bit x
Bit CY, [HL].bit 2 6 7 CY < (HL).bit x
MOV1
manipulate saddr.bit, CY 3 6 8 (saddr.bit) —~ CY
sfr.bit, CY 3 - 8 sfr.bit « CY
A.bit, CY 2 4 - A.bit « CY
PSW.bit, CY 3 - 8 PSW.bit — CY X X
[HL].bit, CY 2 6 8 (HL).bit — CY

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed

Remark: One instruction clock cycle is one cycle of the CPU clock (fcpu) selected by the processor clock control
(PCQC) register.
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Table 4-2. Instruction Set (6/8)

Instruction Mnemonic Operands Byte Clock Operation Flag
Group Note 1 | Note 2 Z AC CY
CY, saddr.bit 3 6 7 CY « CY [ (saddr.hit) x
CY, sfr.bit 3 - 7 CY ~ CY Osfr.hit X
AND1 CY, A.bit 2 4 - CY ~ CY JA.bit X
CY, PSW.hit 3 - 7 CY « CY OPSW.bit x
CY, [HL].bit 2 6 7 CY « CY O(HL).hit x
CY, saddr.bit 3 6 7 CY « CY U (saddr.bit) x
CY, sfr.bit 3 - 7 CY ~ CY Osfr.hit X
OR1 CY, A.bit 2 4 - CY ~ CY OA.bit X
CY, PSW.hit 3 - 7 CY « CY OPSW.bit x
CY, [HL].bit 2 6 7 CY « CY O(HL).bit x
CY, saddr.bit 3 6 7 CY «~ CY H (saddr.bit) X
CY, sfr.bit 3 - 7 CY ~ CY Hsfr.hit X
Bit XOR1 CY, A.bit 2 4 - CY ~ CY HA.bit X
manipulate CY, PSW.bit 3 - 7 CY « CY HPSW.hit x
CY, [HL].bit 2 6 7 CY « CY 5 (HL).bit x
saddr.bit 2 4 6 (saddr.bit) « 1
sfr.bit 3 - 8 sfr.bit « 1
SET1 A.bit 2 4 — Abit « 1
PSW.bit 2 - 6 PSW.bit ~ 1 X X X%
[HL].bit 2 6 8 (HL).bit « 1
saddr.bit 2 4 6 (saddr.bit) « 0
sfr.bit 3 - 8 sfr.bit — 0
CLR1 A.bit 2 4 — A.bit « 0
PSW.bit 2 - 6 PSW.bit —~ 0 X X X
[HL].bit 2 6 8 (HL).bit — O
SET1 CcY 1 2 — CYy -1 1
CLR1 CcY 1 2 - CY -0 0
NOT1 cY 1| 2 - Jecyecy x

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed

Remark: One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
(PCC) register.
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Table 4-2. Instruction Set (7/8)

i Clock Fla
Instruction Mnemonic Operands Byte Operation 9
Group Note 1 | Note 2 Z AC CY
CALL 1addr16 3 7 _ (SP-1) « (PC+ 3, (SP-2) — (PC+3).,
PC ~ addrl6, SP — SP -2
(SP-1) « (PC+2)n, (SP—-2) « (PC+2),
CALLF laddrll 2 5 - PCis-11 « 00001, PCi0o-0 « addrll,
SP - SP-2
(SP—-1) « (PC+ 1), (SP—2) « (PC+1),
CALLT [addr5] 1 6 _ PCH ~ (00000000, addr5 + 1),
PCL — (00000000, addr5),
SP « SP-2
(SP—1) « PSW, (SP—2) « (PC + 1),
Call/return | BRK 1 6 - (SP=3) « (PC + 1), PCH — (003FH),
PCL ~ (003EH), SP « SP-3,IE -~ 0
RET 1 6 _ PCh « (SP + 1), PCL ~ (SP),
SP - SP+2
PCh « (SP + 1), PCL « (SP),
RETI 1 6 - PSW « (SP +2), SP « SP + 3, R R R
NMIS <« 0
RETB 1 6 _ PCh « (SP + 1), PCL ~ (SP),
PSW —~ (SP +2),SP « SP +3 R R R
PSW 1 2 - (SP—1) « PSW,SP - SP-1
PUSH (SP—1) « rpu, (SP-2)  rpL,
p 1 4 -
SP - SP-2
Stack PSW 1 2 - PSW —~ (SP),SP -~ SP+1 R R R
manipulate POP tp 1 4 _ rps « (SP + 1), rp. ~ (SP),
SP « SP+2
SP, #word 4 - 10 SP ~ word
MOVW SP, AX 2 - 8 SP ~ AX
AX, SP 2 - 8 AX ~ SP
Uncondi- laddrl6 3 6 - PC — addrl6
tional BR $addrl6 2 6 - PC — PC + 2 + jdisp8
branch AX 2 8 - PCh « A, PCL « X
BC $addrl6 2 6 - PC - PC+2+jdisp8ifCY =1
Conditional | BNC $addrl6 2 6 - PC - PC+2 +jdisp8if CY =0
branch Bz $addrl6 2 6 - PC -« PC+2+jdisp8ifz=1
BNZ $addrl6 2 6 - PC « PC+2+jdisp8ifZ=0

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed

Remark: One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
(PCQC) register.
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Table 4-2. Instruction Set (8/8)

Instruction Mnemonic Operands Byte Clock Operation Flag
Group Note 1 | Note 2 Z AC CY
saddr.bit, $addr16 8 9 PC ~ PC + 3 +jdisp8 if (saddr.bit) = 1
sfr.bit, $addr16 - 11 PC « PC + 4 +jdisp8 if sfr.hit =1
BT A.bit, $addr16 8 - PC — PC + 3 +jdisp8 if A.bit=1

PSW.bit, $addr16
[HL].bit, $addr16
saddr.bit, $addrl6
sfr.bit, $addr16
BF A.bit, $addr16
PSW.bit, $addr16
[HL].bit, $addr16

- 9 PC — PC + 3 + jdisp8 if PSW.hit = 1
10 11 PC « PC + 3 +jdisp8 if (HL).bit =1
10 11 PC —~ PC + 4 + jdisp8 if (saddr.bit) = 0
- 11 PC — PC + 4 + jdisp8 if sfr.bit =0

8 - PC — PC + 3 +jdisp8 if A.bit=0

- 11 PC — PC + 4 + jdisp8 if PSW.bit =0
10 11 | PC < PC + 3 + jdisp8 if (HL).bit= 0

PC —~ PC + 4 +jdisp8
saddr.bit, $addr16 4 10 12 if (saddr.bit) =1
then reset (saddr.bit)

PC — PC + 4 +jdisp8 if sfr.bit =1
then reset sfr.bit

W |h WO W W[ ®

Conditional
branch sfr.bit, $addrl6 4 - 12

BTCLR Abit, $addr16 3 8 _ PC « PC + 3 +jdisp8if Abit=1

then reset A.bit

PSW.bit, $addr16 4 _ 12 PC -« PC+4+ jqispS if PSW.bit =1
then reset PSW.bit

[HL].bit, $addr16 3 10 12 PC ~ PC + 3 +jdisp8 if (HL).bit =1
then reset (HL).bit

B.bit, $addr16 2 | 6 _ |[B-B-Llten
PC - PC+2 +jdisp8if B#0

C ~ C-1, then
PC « PC+2+jdisp8ifC#0

DBNZ C.bit, $addr16 2 6 -

saddr, $addr16 3 8 10 (saddr) ~ (saddr) — 1, then
PC — PC + 3 + jdisp8 if (saddr) # 0

SEL RBn
NOP
CPU El

4 - RBS1,0 « n

- No Operation

- 6 IE «~ 1 (Enable Interrupt)

control DI
HALT
STOP

IE ~ O (Disable Interrupt)
6 - Set HALT Mode
6 - Set STOP Mode

NN NN PN
|
(<)

Notes: 1. When the internal high-speed RAM area is accessed or there is an instruction with no data access
2. When any area except the internal high-speed RAM area is accessed

Remark: One instruction clock cycle is one cycle of the CPU clock (fcru) selected by the processor clock control
(PCC) register.
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4.3 Instructions Listed by Addressing Type

The following tables show which instructions can be used with various operands. For example, if the first operand is
r and the second operand is A, the MOV, ADD, ADDC, SUB, SUBC, AND, OR, XOR, and CMP instructions can be used.

4.3.1 8-Bit Instructions

MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC,
ROLC, ROR4, ROL4, PUSH, POP, DBNZ
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Table 4-3. 8-Bit Instructions Listed by Operand Type

Second Operand [HL + byte]
#byte A r Note sfr saddr | laddrl6 | PSW | [DE] [HL] |[HL +B]| $addr16 1 None
First Operand [HL + C]
A ADD MOV |[MOV |MOV |MOV |MOV |MOV |[MOV |MOV ROR
ADDC XCH XCH XCH XCH XCH XCH XCH ROL
SUB ADD ADD |ADD ADD |ADD RORC
SUBC ADDC ADDC |ADDC ADDC |ADDC ROLC
AND SUB SUB SUB SUB SUB
OR SUBC SUBC |SUBC SUBC |SUBC
XOR AND AND |AND AND |AND
CMP OR OR OR OR OR
XOR XOR |XOR XOR |XOR
CMP CMP [CMP CMP [CMP
r MOV | MOV INC
ADD DEC
ADDC
SUB
SUBC
AND
OR
XOR
CMP
B, C DBNz
sfr MOV | MOV
saddr MOV | MOV DBNZ INC
ADD DEC
ADDC
SUB
SUBC
AND
OR
XOR
CMP
laddr16 MOV
PSW MOV | MOV PUSH
POP
[DE] MOV
[HL] MOV ROR4
ROL4
[HL + byte] MOV
[HL + B]
[HL +C]
X MULU
C DIVUW
Note: Exceptr=A
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4.3.2

16-Bit Instructions

MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW
Table 4-4. 16-Bit Instructions Listed by Operand Type

Second Operand
—_— #word AX rp Noe sfrp saddrp laddrl6 SP None
First Operand
AX ADDW MOVW MOVW MOVW MOVW MOVW
SUBW XCHW
CMPW
rp MOVW MOVw Note INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddrp MOVW MOVW
laddrl6 MOVW
SP MOVW MOVW
Note: Only when rp = BC, DE, HL
4.3.3 Bit Manipulation Instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR
Table 4-5. Bit Manipulations Listed by Operand Type
Second Operand . . . . .
—_— A.bit sfr.bit saddr.bit | PSW.bit [HL].bit CY $addrl6 None
First Operand
A.bit MOV1 BT SET1
BF CLR1
BTCLR
sfr.bit MOV1 BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT SET1
BF CLR1
BTCLR
PSW.bit MOV1 BT SET1
BF CLR1
BTCLR
[HL].bit MOV1 BT SET1
BF CLR1
BTCLR
CcYy MOV1 MOV1 MOV1 MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 OR1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1
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4.3.4

4.3.5

54

Call Instructions/Branch Instructions
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, BT, BF, BTCLR, DBNZ
Table 4-6. Call and Branch Instructions Listed by Operand Type

Second Operand

First Operand

AX

laddr16

laddr11l

[addr5]

$addr16

Basic instruction

BR

CALL
BR

CALLF

CALLT

BR
BC
BNC
Bz
BNZ

Compound

instruction

BT

BF
BTCLR
DBNz

Other instructions

ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOBP, El, DI, HALT, STOP




CHAPTER 5 SAMPLE PROGRAM

This chapter contains a sample program that shows the structure of a typical KO program module. The text below

describes the sections contained in this chapter.

51

5.2

5.3

5.4

This section, entitled Test.asm, contains the source code for a typical module.

The module starts by declaring the label Interval_timer_2 as public. Next, it reserves 23H bytes of RAM.
After that it shows how to tell the assembler how to set up the reset address, external interrupt INTP1, and
an internal interrupt from 8-bit timer/event counter 2 (INTTM2 with the label Interval_timer_2).

The program starts by going through an initialization routine. Next it executes the main_loop program while
waiting for interrupts from timer/event counter 2 and external interrupt INTP1. The end of this module is
designated by the end directive at the bottom of the page.

This section, entitled Test.bat, contains a batch file to assemble, link, and create a hex file from the Test.asm
program. The batch file also creates an absolute listing using the assembler’s list converter with the
command:

lcnv78k0 test -ltest

This section, entitled Test.prn, contains a file that is generated when the program is assembled. The
addresses in this file are not absolute addresses.

The final section, entitled Test.p, contains a file of the program with absolute memory locations. This file
is created by the list converter, which is the last task in the batch file (Icnv78k0 test -Itest ).
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5.1 Test.asm

;This example shows the structure of a typical KO program.

public Interval_timer_2

* * * * * * *
)

; Short address space saddr = OFE20h to OFF1Fh xxK

rkkkkkkkkkkkkkkhkkkhkkkkhkkkhkkhkhkhkkkhkhkkkkhkhkkkkhkhkkkkhkkkkhkkkkhkkk
)

dseg saddr ;Data segment saddr
SoftCount_0: ds 1 ;Reserve one byte in saddr
SoftCount_1: ds 2 ;Reserves one word in saddr

rkkkkkkkkkkkkhkkkhkhkkkhkhkkkkhkkkhkkhkhkhkkhkhkkkhkhkkkkhkhkkkkhkkkkhkkkkhkkk
)

; High speed RAM Allocation area OFBOOH to OFEFFH il

rkkkkkkkkkkkkkkhkhkkkhkkkkhkkkhkkhkhkkkhkhkkkkhkhkkkkhkhkkkkhkkkkhkkkkhkkk
)

dseg IHRAM ;IHRAM is keyword for beginning
;of internal RAM (address OFBOOH)
ds 20h ;Reserve 20 bytes for stack
Stack: ;Declare starting address
:of stack = OFB20H

* * * * * * * *
)

; Set up reset (start of program) and ok
; interrupt vectors for internal counter 2 xk
; and external interrupt INTP1 il
shkkkkkkhkkhkkkhkkhkkhkkhkkhkkhhkhhhkhkhkhhkhhkhhhkhhkhkhkhhkhhkhhhkhhkhkhihkx
Vectorcseg at 0000h ;Set up Reset address
dw Start ;beginning at Start
org 08h ;Set up external interrupt
dw INTP1 :address for INTP1.
org 26h ;Set up interrupt address
dw Interval_timer_2 ;of 8-bit timer 2 Interrupt.
Main  cseg :MAIN Routine

Start: mov OSMS,#01H ;Set up clock to divide by 1.
movw  SP,#Stack ;Set stack pointer to
;0B20H (IHMEM + 20H)
mov TMC1,#02H :Enable 8-bit timer 2 clock
mov TCL1,#070H ;Set 8-bit counter clock = 0.8 usec
mov CR20,#250 ;Set time interval time to 200 usec
mov INTMO,#00H ;Sets INTP1 to falling edge
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clrl  TMMK2 ;Unmask timer 2 & INTP1
clri  PMK1 :Unmask INTP1
El ;Enable interrupts.

mov SoftCount_0,#50 ;Set 8-bit software
;counter to 10 msec

main_loop:

cmp SoftCount_0,#0 :Is count = 0?

bnz $main_loop ;No, keep testing.

mov SoftCount_0,#50 ;Yes, reset count to 50.

br $main_loop ;Start testing the count.
; Interval timer 2 Interrupt routine Fk
; If SoftCount is not equal to 0, decrement kel
; SoftCount by 1. If count = 0, then stop. il
AR AR AR AR AR AR AR KRR KRR AR RARARARARARARAR AR
Interval_timer_2: ;8-bit software counter

;Interrupt every 200 usec
cmp SoftCount_0,#0 :Is count = 0?
bz $it10 ;Yes, take branch.
dec SoftCount_0 ;No, decrement by 1.
itl0: reti ;Return from interrupt.

skkkkkkkkkkkkkkkkkkkhkkkkhkkhkkhkkhkhkkkhkhkkkkhkkkkhkkkkhkkk
1

; Count every negative edge on external rohk
; interrupt INTP1 and put the value in el
; the HL register xok

skkkkkkkkkkkhkkkkhkhkkkkhkkkkhkkhkhkkhkhkkhkhkkkhkhkkkkhkkkkhkkk
1

INTP1: add a,l ;Add reg L to A.
xch a,l ;Put result in reg L.
mov a,h ;Move reg H to A.
addc a,#0 ;Add any carry to A.
xch a,h ;Put in reg H.
reti
end
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5.2 Test.bat
REM This batch file assembles, links, and generates a
REM HEX file. It also generates an absolute listing.

ra78k0 test.asm -c078

REM The above command assembles the ‘test’ program.
pause

REM The above pause command allows the user

REM to look at the assembly result.

Ik78k0 test

REM The above command links the ‘test’ program.
pause

REM The above pause command allows the user

REM to look at the linking result.

0oc78k0 test

REM The above command generates a hex file.
pause
REM Examine the result of the hex file generation.

lcnv78k0 test -ltest

REM  The above command generates an absolute
REM listing of the ‘test’ file.
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5.3 Test.prn

78K/0 Series Assembler V3.10
Date:11 Feb 1998 Page: 1

Command: test.asm -c078
Para-file:

In-file: TEST.ASM
Obj-file: TEST.REL
Prn-file: TEST.PRN

Assemble list

ALNO STNO ADRS OBJECT M | SOURCE STATEMENT

© 00 N O 0o b~ WwN
© 00 N O o~ WwWN

10 10 0000
11 11 0001
12 12

13 13

14 14

15 15

16 16

17 17 ----
18 18

19 19 0000
20 20 0020
21 21

22 22

23 23

24 24

25 25

26 26

27 27

28 28

29 29 ----
30 30 0000 ROOO0O
31 31

32 32 ----

;This example shows the structure of a typical KO
program.

public Interval_timer_2

skkkkkkkkhkkkhkhkkkhkkkhkkkhkkkkhkhkkkkhkhkkkkhkkkkhkkkkhkkkkhkkkkk
’

; Short address space saddr = OFE20h to OFF1Fh i

skkkkkkkkhkkkhkhkkkhkkkhkkkkhkkhkhkkkkhkhkkkkhkkkkhkkkkhkkkkhkkkkk
’

dseg saddr ;Data segment saddr
SoftCount_0: ds 1 ;Reserve one byte in saddr
SoftCount_1: ds 2 ;Reserves one word in saddr

shkkkkkkkhkkkkkhkkkkhkhkkkhkhkkkhkhkkhkhkkkhkhkkkhkhkkkhkhkkhkhkkkhkhkkkk
’

; High speed RAM Allocation area OFBOOH to OFEFFH  ***

* * * * * *

dseg IHRAM ;IHRAM is keyword for beginning
; of internal RAM (address OFBOOH)
ds 20h ;Reserve 20 bytes for stack
Stack: ;Declare starting address

;of stack = OFB20H

shkkkkkkkhkkkkkhkkhkhkkkhkhkkkhkhkkkhkhkkhkhkkhkhkkhkhkkkhkhkkkhkhkkkkx
’

; Set up reset (start of program) and il
; interrupt vectors for internal counter 2 el
: and external interrupt INTP1 xk

*

Vector cseg at 0000h ;Set up Reset address
dw Start ;beginning at Start

org 08h ;Set up external interrupt
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60

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

0008

0026

0000
0003

0007
000A
000D
0010
0013
0016
0019
001B

001E
001E
0021
0023
0026

0028

0028
002B
002D
002F

R3000

R2800

13F201

REE1C2000

134902
134170
1117FA
13ECO00
711BE6
712BE4
TALlE
R110032

RCB80000
BDFB
R110032
FAF6

RC80000
ADO2
R9100
8F

dw INTP1 ;address for INTP1.
org 26h ;Set up interrupt address
dw Interval_timer_2 ;of 8-bit timer 2 Interrupt.
Main cseg ;MAIN Routine

Start: mov.  OSMS,#01H ;Set up clock to divide by 1.
movw SP.,#Stack ;Set stack pointer to
;0B20H (IHMEM + 20H)
mov TMC1,#02H ;Enable 8-bit timer 2 clock
mov TCL1,#070H ;Set 8-bit counter clock = 0.8 usec
mov CR20,#250 ;Set time interval time to 200 usec
mov  INTMO,#00H ;Sets INTP1 to falling edge

clrl TMMK2 ;Unmask timer 2 & INTP1
clrl PMK1 ;Unmask INTP1
El ;Enable interrupts.

mov  SoftCount_0,#50;Set 8-bit software
;counter to 10 msec

main_loop:
cmp SoftCount_0,#0 ;Is count = 0?
bnz $main_loop ;No, keep testing.

mov SoftCount_0,#50 ;Yes, reset count to 50.

br $main_loop ;Start testing the count.
R e e e e e e e e e e e e S e e e e e e Tttt
; Interval timer 2 Interrupt routine e
; If SoftCount is not equal to 0, decrement xok
; SoftCount by 1. If count = 0, then stop. ke

* * * * * * *

Interval_timer_2: ;8-bit software counter

;Interrupt every 200 usec

cmp SoftCount_0,#0 :Is count = 0?
bz $it10 :Yes, take branch.
dec SoftCount_0 ;No, decrement by 1.
itl0: reti ;Return from interrupt.
; Count every negative edge on external i
; interrupt INTP1 and put the value in ok
; the HL register i

rkkkkkkkkhkkkkkhkkkkhkkkhkhkkkhkhkkkhkhkkkhkhkkkhkhkkkkhkkkkhkkk
’



CHAPTER 5 SAMPLE PROGRAM

77777

78 78 0030 610E INTP1: add a,l ;Add reg L to A.

79 79 0032 36 xch a,l ;Put result in reg L.
80 80 0033 67 mov a,h ;Move reg H to A.
81 81 0034 2D00 addc a,#0 ;Add any carry to A.
82 82 0036 37 xch a,h ;Put in reg H.

83 83 0037 8F reti

84 84 end

Segment information:

ADRS LEN NAME

0000 0003H ?DSEGS
0000 0020H ?DSEGIH
0000 0002H  Vector
0008 0002H  ?A000008
0026 0002H  ?A000026
0000 0038H Main

Target chip : uPD78078
Device file : V2.01
Assembly complete, 0 error(s) and 0 warning(s) found. ( 0)
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5.4 Test.p

78K/0 Series Assembler V3.10
Date:11 Feb 1998 Page: 1

Command: test.asm -c078
Para-file:

In-file: TEST.ASM
Obj-file: TEST.REL
Prn-file: TEST.PRN

Assemble list

ALNO STNO ADRS OBJECT M

© 00 N O 0o b~ WwN
© 00 N O 0o~ WN

10 10 FE20
11 11 FE21
12 12

13 13

14 14

15 15

16 16

17 17 ----
18 18

19 19 FBOO
20 20 FB20
21 21

22 22

23 23

24 24

25 25

26 26

27 27

28 28

29 29

30 30 0000 R8000
31 31

32 32 ----

62

I SOURCE STATEMENT

;This example shows the structure of a typical KO
program.

public Interval_timer_2

shkkkkkkkhkkkhkhkkkkhkhkkkhkkkkhkkkhkhkkkkhkhkkkkhkhkkkkhkkkkhkkkkhkkkkk
’

; Short address space saddr = OFE20h to OFF1Fh  ***

skkkkkkkkhkkkkkhkkkhkhkkkhkhkkkkhkkkkhkhkkkkhkhkkkkhkhkkkkhkkkkhkkkkhkkkkkx
’

dseg saddr ;Data segment saddr
SoftCount_0: ds 1 ;Reserve one byte in saddr
SoftCount_1: ds 2 :Reserves one word in saddr

shkkkkkkkhkkkkkhkkkkhkhkkkhkhkkkhkhkkkhkhkkkkhkhkkkhkhkkkhkhkkhkhkkkhkhkkkk

; High speed RAM Allocation area OFBOOH to OFEFFH  ***

* * * * * *

dseg IHRAM ;IHRAM is keyword for beginning
; of internal RAM (address OFBOOH)
ds 20h ;Reserve 20 bytes for stack
Stack: ;Declare starting address

;of stack = OFB20H

shkkkkkkkhkkkkhkkhkhkkhkhkkkhkhkkhkhkkhkhkkhkhkkhkhkkkhkhkkkhkhkkkkx
’

; Set up reset (start of program) and rrk
interrupt vectors for internal counter 2 i
: and external interrupt INTP1 kel

*

---- Vector cseg at 0000h ;Set up Reset address

dw Start ;beginning at Start

org 08h ;Set up external interrupt
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33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

0008

0026

0080
0083

0087
008A
008D
0090
0093
0096
0099
009B

009E
009E
00A1l
00AS3
00A6

00AS8

00A8
00AB
00AD
00AF

RB000O

RA800

13F201

REE1C20FB

134902
134170
1117FA
13ECO00
711BE6
712BE4
TAlE
R112032

RC82000
BDFB
R112032
FAF6

RC82000
ADO2
R9120
8F

dw INTP1 ;address for INTP1.

org 26h ;Set up interrupt address
dw Interval_timer_2 ;of 8-bit timer 2 Interrupt.

Main cseg ;MAIN Routine
Start:mov  OSMS,#01H ;Set up clock to divide by 1.

movw SP.,#Stack ;Set stack pointer to
;0B20H (IHMEM + 20H)
mov TMC1,#02H ;Enable 8-bit timer 2 clock
mov TCL1,#070H ;Set 8-bit counter clock = 0.8 usec
mov CR20,#250 ;Set time interval time to 200 usec
mov INTMO,#00H ;Sets INTP1 to falling edge

clrl TMMK2 :Unmask timer 2 & INTP1
clrl PMK1 ;Unmask INTP1
El ;Enable interrupts.

mov SoftCount_0,#50 :Set 8-bit software

;counter to 10 msec

main_loop:

cmp SoftCount_0,#0 ;Is count = 0?
bnz $main_loop ;No, keep testing.

mov SoftCount_0,#50 :Yes, reset count to 50.
br $main_loop ;Start testing the count.

skkkkkkkkhkkhkkhkkhkhhkhkkhkhkkhhkhhhkhhkhkhkhhhhhkhhkhkhkhhhhkhikx

; Interval timer 2 Interrupt routine il

; If SoftCount is not equal to 0, decrement kel

; SoftCount by 1. If count = 0, then stop. el

* * * * * * *

Interval_timer_2: ;8-bit software counter

;Interrupt every 200 usec

cmp SoftCount_0,#0
bz $it10 :Yes, take branch.
dec SoftCount_0 ;No, decrement by 1.

it10: reti ;Return from interrupt.

:Is count = 0?

* * * * * *
’

; Count every negative edge on external ok
; interrupt INTP1 and put the value in rohk
; the HL register il

rkkkkhkkkkkhkkkkkhkkkkkhkkkkhkhkkkkhkhkkkkhkkkhkkkkhkkkkhkkkkhkkk
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77777

78 78 00BO 610E INTP1: add a,l ;Add reg L to A.

79 79 00B2 36 xch a,l ;Put result in reg L.
80 80 00B3 67 mov a,h ;Move reg H to A.
81 81 00B4 2DO00 addc a,#0 ;Add any carry to A.
82 82 00B6 37 xch a,h ;Put in reg H.

83 83 00B7 8F reti

84 84 end

Segment information:
ADRS LEN NAME

FEOO 0003H ?DSEGS
FBOO 0020H <?DSEGIH
0000 0002H  Vector
0008 0002H  ?A000008
0026 0002H  ?A000026
0080 0038H Main

Target chip : uPD78078

Device file : V2.01
Assembly complete, 0 error(s) and 0 warning(s) found. ( 0)
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This chapter describes the memory maps and special function registers (SFRs) of each KO Series device. They
are categorized by subseries and shown in each section, as follows:

6.1 pPD78014, 78014H, and 78018F Subseries
6.2 uPD780208 Subseries

6.3 uPD780024 and 780034 Subseries

6.4 pPD78044F and 78044H Subseries

6.5 uPD78054, 78058F, and 780058 Subseries
6.6 uPD78064, 78064B, and 780308 Subseries
6.7 pPD78078, 78075B, and 78070A Subseries
6.8 PD78083 Subseries
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6.1 uPD78014, 78014H, and 78018F Subseries

6.1.1 Documentation Reference Information

Device Series Number | User's Manual Number | Date Published
uPD78014/14Y U10085EJ7VOUMO0 October 1997
uPD78014H U12220EJ1VOUMO0O May 1997
HuPD78018F/18FY U10659EJ4VOUMO0 June 1997

Caution: The user should check the current User’'s Manual with the information in this section to be sure
of having the most up-to-date information.

6.1.2 Device Series Differences

Device Series Number ROM and RAM Differences Number of

ROM Size RAM Size | Serial Channels
uPD78014, 78014Y 8 K/16 K/24 K/32 K 512/1 K 2
HuPD78014H 8 K/16 K/24 K/32 K/60 K

UPD78018F, 78018FY | 8 K/16 K/24 K/32 K/40 K/48 K/60 K

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>
2. (7)
. @
4.
Example:
<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCC2| PCCl| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic
bit name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7
Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction

SET1 PCC2

is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and
will generate an error.
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6.1.3 Memory Address Space

Each model in the uPD78014/14Y, 78014H, and 78018F/18FY Subseries can access a memory space of 64K.
Figures 6-1 through 6-7 show memory maps of the respective models.

Figure 6-1. Memory Map ( uPD78011B/11BY, 11F/11FY, 11H)

FFFFH
Special function
register (SFR)
256 x 8 hits
FFOOH
FEFFH| General-purpose
register
FEEOH 32 x 8 bits
FEDFH
i Internal high-speed RAM i
512 x 8 hits
FDOOH 1FFFH
FCFFH
Reserved = Program area >~
FAEOH
Data memor
y FADFH Internal buffer RAM 1000H
space 32 x 8 bits OFFFH
FACOH
FABFH * CALLF entry area =
Reserved
0800H
a FAB0H 07FFH
FA7FH
< Program area x
L External memory e
- 55936 x 8 bits - 0080H
007FH
Program
9 2000H CALLT table area
memory 1FFFH
space 0040H
y Internal ROM A 003FH
8192 x 8 bits Vector table area
i A v 0000H 0000H
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68

Data memory

space

Program
memory
space

Figure 6-2. Memory Map ( uPD78012B/12BY, 12F/12FY, 12H)

FFFFH
Special function
register (SFR)
256 x 8 bits
FFOOH
FEFFH| General-purpose
register
FEEOH 32 x 8 bits
FEDFH
i Internal high-speed RAM
512 x 8 hits
FDOOH
FCFFH
Reserved
FAEOH
FADFH Internal buffer RAM
EACOH 32 x 8 bits
FABFH
Reserved
FA80H
FA7FH
L External memory .
B 47744 x 8 bits
4000H
3FFFH
AL Internal ROM
T 16384 x 8 bits
0000H

3FFFH

))
(

1000H

Program area

))
[(4

OFFFH

0800H

CALLF entry area

07FFH

))
(

0080H

Program area

))
[(4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-3. Memory Map ( uPD78013/13Y, 13F/13FY, 13H)

[(4

[(4

[(4

FFFFH
Special function
register (SFR)
256 x 8 bits
FFOOH
FEFFH| General-purpose
register
FEEOH 32 x 8 bits
FEDFH
i Internal high-speed RAM i
1024 x 8 bits
FBOOH 5FFFH
FAFFH
Reserved = Program area
FAEOH
D
ata memory FADFH Internal buffer RAM 1000H
space 32 x 8 bits OFFFH
FACOH
FABFH = CALLF entry area 7
Reserved
0800H
o FA80H 07FFH
FA7FH
= Program area
L External memory L
B 39552 8 bits - 0080H
007FH
Program
9 6000H CALLT table area
memory 5FFFH
space 0040H
A Internal ROM A 003FH
24576 x 8 bits Vector table area
' A 0000H 0000H
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Figure 6-4. Memory Map ( puPD78014/14Y, 78P014/14Y, 78014F/14FY, 14H)

Data memory

space

Program
memory
space

FFFFH
Special function
register (SFR)
256 x 8 bits
FFOOH
FEFFH|  General-purpose
register
FEEOH 32 x 8 bits
FEDFH
i Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH Internal buffer RAM
FACOH 32 x 8 bits
FABFH
Reserved
FA80H
FA7FH
£ External memory n
§ 31360 x 8 bits
8000H
7FFFH
L Internal ROM/PROM ,_
T 32768 x 8 bits a
0000H

7FFFH

))
(

1000H

Program area

))
(¢

OFFFH

))
(

0800H

CALLF entry area

))
[{¢

07FFH

0080H

Program area

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Data memory

space

Program
memory
space

Figure 6-5. Memory Map ( uPD78015F/15FY)

FFFFH
Special function
register (SFR)
256 x 8 hits
FFOOH
FEFFH General-purpose
register
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEQH
FADFH Internal buffer RAM
FACOH 32 x 8 bits
FABFH
Reserved
F800H
F7FFH
Internal expansion RAM
512 x 8 bits
F600H
F5FFH
L External memory -
§ 22016 x 8 bits
AOOOH
9FFFH
L Internal ROM i
T 40960 x 8 bits h
0000H

9FFFH

))

1000H

Program area

))
(¢

OFFFH

))

0800H

CALLF entry area

))
({4

07FFH

0080H

Program area

(4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Data memory

space

Program
memory
space

Figure 6-6. Memory Map ( uPD78016F/16FY)

FFFFH
Special function
register (SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
register
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH Internal buffer RAM
FACOH 32 x 8 bits
FABFH
Reserved
F800H
F7FFH
Internal expansion RAM
512 x 8 bits
F600H
F5FFH
= External memory -
13824 x 8 bits
COOOH
BFFFH
L Internal ROM ,_
T 49152 x 8 bits h
0000H

BFFFH

))

1000H

Program area

))
[{4

OFFFH

))

0800H

CALLF entry area

))
[{¢

07FFH

0080H

Program area

[(4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-7. Memory Map ( uPD78018F/18FY, 78P018F/18FY)

KN FFFFH
Special function
register (SFR)
256 x 8 hits
FFOOH
FEFFH General-purpose
register
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH EFFFH
Reserved
FAEOH = Program area >~
FADFH
Data memory Internal buffer RAM 1000H
space FACOH 32 x 8 bits OFFEH
FABFH
Reserved * CALLF entry area
F800H
F7FFH 0800H
Internal expansion RAM 07FFH
1024 x 8 bits
= Program ar: x
F400H ogram area
F3FFH
0080H
Reserved "' 007FH
Program E'O:C'):?:T_' CALLT table area
memory
s
A Internal ROM/PROM L
61440 x 8 bits Vector table area
Y 0000H 0000H

Note: When the internal ROM or internal PROM capacity is 60K, the area of FOOOH-F3FFH cannot be used.
The area of FOOOH-F3FFH can be used as an external memory by setting the internal ROM capacity to
56K or less with the internal memory size switching register (IMS).
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6.1.4 Special Function Registers (SFRs)

Table 6-1. Special Function Register List ( uPD78014/14Y, 78014H, and 78018F/18FY Subseries) (1/2)
Access Unit

Address Special Function Register (SFR) Name Symbol R/W After Reset
1 bit 8 bits | 16 bits

FFOOH Port 0 PO R/W v v - 00H

FFO1H Port 1 P1 v v -

FFO2H Port 2 P2 v v -

FFO3H Port 3 P3 v v -

FFO4H Port 4 P4 v v - Undefined

FFO5H Port 5 P5 v v -

FFO6H Port 6 P6 v N -

FF10H 16-bit compare register CROO - - v

FF11H

FF12H 16-bit capture register CRO1 R - _ v

FF13H

FF14H 16-bit timer register TMO - - v 0000H

FF15H

FF16H 8-bit compare register CR10 R/W - v - Undefined

FF17H 8-bit compare register CR20 - v -

FF18H 8-bit timer register 1 TMS | TM1 R - N v 00H

FF19H 8-bit timer register 2 ™2 - N

FF1AH Serial 1/O shift register 0 SI100 R/W - v - Undefined

FF1BH Serial I/O shift register 1 Sio1 - v -

FF1FH A/D conversion result register ADCR R - v -

FF20H Port mode register 0 PMO R/W N v - 1FH

FF21H Port mode register 1 PM1 Vv v - FFH

FF22H Port mode register 2 PM2 v v -

FF23H Port mode register 3 PM3 v v -

FF25H Port mode register 5 PM5 v v -

FF26H Port mode register 6 PM6 v v -

FF38H Collection address register 0 Nete1 CORADO - - v 0000H

FF39H

FF3AH Collection address register 1 Noe?! CORAD1 - - Vv

FF3BH

FF40H Timer clock select register 0 TCLO v v - 00H

FF41H Timer clock select register 1 TCL1 - v -

FF42H Timer clock select register 2 TCL2 - v -

FF43H Timer clock select register 3 TCL3 - v - 88H

FF47H Sampling clock select register SCS — v - 00H

FF48H 16-bit timer mode control register TMCO v v -

FF49H 8-bit timer mode control register TMC1 Vv v -

FF4AH Watch timer mode control register TMC2 v v -

FFAEH 16-bit timer output control register TOCO v v -
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Table 6-1. Special Function Register List (

UPD78014/14Y, 78014H, and 78018F/18FY Subseries) (2/2)

Access Unit
Address Special Function Register (SFR) Name Symbol R/W After Reset
1 bit 8 bits | 16 bits

FF4FH | 8-bit timer output control register TOC1 R/W v v - 00H
FF60H | Serial operation mode register 0 CSIMO v v -
FF61H | Serial bus interface control register SBIC v v -
FF62H | Slave address register SVA - v - Undefined
FF63H | Interrupt timing specification register SINT N N - 00H
FF68H | Serial operation mode register 1 CSiM1 v N -
FF69H | Automatic data transmit/receive control ADTC v N -

register
FF6AH | Automatic data transmit/receive address ADTP - v -

pointer
FF6BH | Automatic transmit/receive interval specification ADTI v v -

register Note 1
FF80H | A/D converter mode register ADM v v - 01H
FF84H | A/D converter input select register ADIS - v - 00H
FF8AH | Collection control register Nt ! CORCN v v -
FFDOH | External access area Now©?2 v - Undefined

to

FFDFH
FFEOH | Interrupt request flag register OL IFO | IFOL v v v 00H
FFE1H | Interrupt request flag register OH IFOH v v
FFE4H | Interrupt mask flag register OL MKO| MKOL v Vv v FFH
FFE5H | Interrupt mask flag register OH MKOH v v
FFE8H | Priority specification flag register OL PRO| proL v v v
FFEQH | Priority specification flag register OH PROH v v
FFECH | External interrupt mode register INTMO - v - 00H
FFFOH | Internal memory size switching register IMS w - v - Note 3
FFF4H | Internal expansion RAM size switching register IXS - v - Note 4
FFF6H | Key return mode register KRM R/W v v — 02H
FFF7H | Pull-up resistor option register PUO v N - 00H
FFF8H | Memory expansion mode register MM v N — 10H
FFF9H | Watchdog timer mode register WDTM v v - 00H
FFFAH | Oscillation stabilization time select register OSTS - N - 04H
FFFBH | Processor clock control register pCC v Ni -
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Notes: 1.

Provided to some products of the uPD78018F Subseries only:

uUPD78015F/FY, 78016F/FY, 78018F/FY, and 78P0O18F/FY.

2. The external access area cannot be accessed by SFR addressing. Access this area by means of direct

addressing.

3. The value after reset differs depending on the product, as follows:

uPD78011B/BY | uPD78012B/BY| uPD78013/Y | pPD78014/Y | uPD78015F/FY | uPD78016F/FY | uPD78018F/FY
UPD78011F/FY | uPD78012F/FY | uPD78013F/FY| pPD78P014F/FY UPD78PO18F/FY
UPD78011H UPD78012H UPD78013H UPD78014F/FY
UPD78014H
IMS [42H 44H C6H C8H CAH CCH CFH
To use a mask ROM version, do not set to IMS a value other than that after reset, except when the
external device expansion function is used with the uPD78018F/FY.
4. Providedto uPD78011F/FY, 78012F/FY, 78013F/FY, 78014F/FY, 78015F/FY, 78016F/FY, 78018F/FY,
and 78P018F/FY (uPD78018F, 78018FY Subseries) only.
The value after reset differs depending on the product, as follows:
UPD78011F/FY | uPD78012F/FY | uPD78013F/FY| uPD78014F/FY | uPD78015F/FY | uPD78016F/FY | uPD78018F/FY
UPD78PO18F/FY
IXS [oCH O0BH 0AH
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(1) Registers controlling port functions

The following four types of registers control the ports:

* Port mode registers (PMO, PM1, PM2, PM3, PM5, PM6)
e Pull-up resistor option register (PUO)
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Format of Port Mode Registers

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PMO 0 0 0 1 PMO03 |PMO02 | PM0O1 1 FF20H 1FH R/W
PM1 |PM17|PM16|PM15|PM14 |PM13|PM12|PM11|PM10 FF21H FFH R/W
PM2 |PM27 |PM26 |PM25 |PM24 |PM23 |PM22 | PM21|PM20 FF22H FFH R/W
PM3 |PM37|PM36|PM35|PM34 |PM33 |PM32 | PM31|PM30 FF23H FFH R/W
PM5 |PM57 |PM56 | PM55 |PM54 |PM53 | PM52 | PM51 | PM50 FF25H FFH R/W
PM6 |PM67|PM66 |PM65|PM64 |PM63|PM62 | PM61|PM60 FF26H FFH R/W

Selects I/O mode of Pmn pin
(m=0,1,2,3,5,6:n=0to 7)

0 Output mode (output buffer ON)

PMmn

1 Input mode (output buffer OFF)

Cautions: 1. Pins P00 and P04 are input-only pins.
2. 1/0 specification of pins P40 to P47 is set by using the memory expansion mode register (MM).
3. As port 0 has an alternate function as external interrupt request input, when the port function
output mode is specified and the output level is changed, the interrupt request flag is set.
When the output mode is used, therefore, the interrupt mask flag should be set to 1 beforehand.

Format of Pull-up Resistor Option Register

Symbol 7 <6> <5> <4> <3> <2> <1> <0> Address After Reset R/W
PUO 0 |PUO6|PUO5|PUO4 | PUO3|PUO2| PUOL1 | PUOO FFF7H 00H R/W
\ \ \ \ \ |
PUOM Selects internal pull-up resistor of Pm

(m=0,1,2,3,4,5,6)
0 Internal pull-up resistor is not used

Internal pull-up resistor is used

Cautions: 1. The P00 and P04 pins do not incorporate a pull-up resistor.
2. When ports 1, 4, and 5 and the P64 to P67 pins are used as alternate function pins, an
on-chip pull-up resistor cannot be used even if 1 is set in PUOm (m = 1, 4 to 6).
3. The PUOG6 bit of PUO register controls pull-up resistors of only P64 through P67 in both
mask and OTP devices. The pull-up resistors of P60 through P63 are only available as
mask option in 1-bit inputs and cannot be selected in OTP devices.
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(2) Register controlling clock generator

The following register controls the clock generator:

» Processor clock control (PCC) register

Format of Processor Clock Control Register

Symbol <7> <6> <5> <4> 3 2 1 0 Address  After Reset R/W
PCC | MCC | FRC | CLS | CSS 0 |PCC2|PCC1|PCCO FFFBH 04H R/w Moret
L[]
RIW CSS |PCC2| PCC1|PCCO| Selects CPU clock (fcru)
0 0 0 0 |fx (0.4pus)
0 0 1 |2 (0.8 us)
0 1 0 |f2*(1.6us)
0 1 1 |[&/2°@3.2us)
1 0 0 |f/2*(6.4us)
1 0 0 0
0 0 1
0 1 0 |fr (122pus)
0 1 1
1 0 0
Settings other than above are prohibited
R CLS | Status of CPU clock
0 Main system clock
1 Subsystem clock
RIW FRC | Selects feedback resistor of subsystem clock
0 Uses internal feedback resistor
1 Does not use internal feedback resistor
RIW MCC | Controls oscillation of main system clock™"®?
0 Enables oscillation
1 Stops oscillation

Notes: 1. Bit 5 is a read-only bit.
2. To stop oscillation of the main system clock while the CPU operates on the subsystem clock, use MCC.
Do not use the STOP instruction.

Caution: Be sure to clear bit 3 to 0.
Remarks: fx: Main system clock oscillation frequency

fxr: Subsystem clock oscillation frequency
(' ):  Minimum instruction execution time at fx = 10.0 MHz or fxr = 32.768 kHz: 4/fcpu
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80

(3) Registers controlling 16-bit timer/event counter

The following six registers control the 16-bit timer/event counter:

e Timer clock select register 0 (TCLO)
e 16-bit timer mode control register (TMCO)
« 16-bit timer output control register (TOCO)
* Port mode register 3 (PM3)

- Refer to section (1) for the register format.
« External interrupt mode register (INTMO)

- Refer to section (13) for the register format.
» Sampling clock select register (SCS)

- Refer to section (13) for the register format.
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Format of Timer Clock Select Register 0

Symbol .75 & 5 4 3 2 1 0 Address After Reset R/W
TCLO |CLOE |TCLO6|TCLO5TCLO4[TCLO3|TCLO2|TCLO1[TCLOO| FF40H 00H RIW
\ | \ \ \ |
l This section controls the clock output circuit.
Refer to (7) Registers controlling clock output function or
Chapter 12 of uPD78014, 78014Y Subseries User's Manual,
Chapter 10 of uPD78014H Subseries User's Manual, or
Chapter 12 of yPD78018F, 78018FY Subseries User's Manual
for detailed information.
TCLO6|TCLO5|TCLO4 Selects count clock of 16-bit timer
register
0 0 0 TIO (valid edge can be specified)
0 1 0 fx/2 (5.0 MHz)
0 1 1 fx/22 (2.5 MHz)
1 0 0 fx/23 (1.25 MHz)
Settings other than above are prohibited
Cautions: 1. Setting of the TIO/INTPO pin valid edge is performed by the external interrupt mode register
and selection of the sampling clock frequency is performed by the sampling clock select
register.
2. Toread the count value when TI0 has been specified as the TMO count clock, the value should
be read from TMO, not from the 16-bit capture register (CR01).
3. To write data other than that already written to TCLO, stop the timer operation once.
Remarks: fx: Main system clock oscillation frequency

TIO: Input pin of 16-bit timer/event counter
TMO: 16-bit timer register
( ): Atfx=10.0 MHz operation

This register is also used to set the clock for PCL output, in addition to the function of setting the
count clock of the 16-bit timer register.
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Format of 16-Bit Timer Mode Control Register

Symbol 7 6 5 4 3 2 1 <0> Address After Reset R/W
TMCO 0 0 0 0 |TMCO03|TMC02|TMCO01|OVFO| FF48H O0H R/W
OVFO| Detects overflow in 16-bit timer register
0 Overflow does not occur
1 Overflow occurs
T™MCO03| TMCo2 I TMeo1 Selects operation mode or Selects timing of TOO output Generates interrupt
clear mode
Stops operation
0 0 0 (TMO is cleared to 0) Not affected Not generated
0 0 1 PWM mode (free running) PWM pulse output
0 1 0 Coincidence between
TMO and CR0OO
Free-running mode
0 1 1 Coincidence between TMO
and CROO or valid edge of TIO
1 0 0 Coincidence between Generated when TMO
Clear and start at valid edge TMO and CR0OO coincides with CR0O0
1 0 1 of TIO Coincidence between TMO
and CROO or valid edge of TIO
1 1 0 Coincidence
Clear and start at coincidence | Petween TMO and CR0OO
1 1 1 between TMO and CR0O Coincidence between TMO
and CROO or valid edge of TIO
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Cautions: 1. The 16-bit timer register (TMO) starts operation when a value other than 0, 0, 0 is setto TMCO01
to TMCO03 (Operation Stop mode). To stop the operation, set TMCO01 to TMCO0S3 to 0, 0, 0.
Before changing the mode of operation and/or output timing, stop the timer (set TMCO1
through TMCO03 to 0, 0, 0).

Remarks:

The valid edge of the TIO/INTPO pin is set by the external Interrupt mode register.

The

frequency of the sampling clock is selected by the sampling clock select register.

When using the PWM mode, set the PWM mode and then set data to CROO.

When a mode in which the 16-bit timer is cleared and started on coincidence between TMO
and CROO is selected, the OVFO flag is set to 1 when the value of TMO changes from FFFFH
to 0000H, with FFFFH set to CROO.

TOO:
TIO:
TMO:
CROO0:

Output pin of 16-bit timer/event counter
Input pin of 16-bit timer/event counter
16-bit timer register
16-bit compare register




CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of 16-Bit Timer Output Control Register

Symbol 6 5 4 <3>  <2> 1 <0> Address After Reset R/W

TOCO 0 0 0 0 LVSO [ LVRO TOCO1 TOEO| FF4EH 00OH R/W
L L
TOEO | Controls output of 16-bit timer/event counter
0 Disables output (Port mode)
1 Enables output
PWM mode Other than PWM mode
TOCO1
Selects active level Controls timer output F/F
0 High active Disables inversion
1 Low active Enables inversion
LVS0 | LyRo | Set st of et cuput FF of 1601
0 0 Not affected
0 1 Resets timer output F/F to O
1 0 Sets timer output F/F to 1
1 1 Setting prohibited

Cautions: 1. Be sure to stop the timer operation before setting TOCO.
2. 0 is read from LVSO and LVRO after data has been set to these bits.
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Format of External Interrupt Mode Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

INTMO | ES31 | ES30 | ES21 |ES20 | ES11|ES10| O 0 FFECH O0H R/W

ES11 | ES10 | Selects valid edge of INTPO

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both rising and falling edges

ES21 | ES20 | Selects valid edge of INTP1

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both rising and falling edges

ES31 | ES30 | Selects valid edge of INTP2

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both rising and falling edges

Caution: Before setting the valid edge of the INPO/TIO/POO pin, stop the timer operation by clearing bits
1 through 3 (TMCO1 through TMCO03) of the 16-bit timer mode control register (TMCO) to 0, 0, 0.

Remarks: The INTPO pin also functions as TI0/P00.
The valid edge of INTP3 is fixed at the falling edge.

Format of Sampling Clock Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

SCS 0 0 0 0 0 0 |SCS1|SCSO| FF47H 00H R/W

\—i SCS1 | SCS0 | Selects sampling clock of INTPO

fx/2N+1

Setting prohibited

fx/26 (156 kHz)

|| O| O
= | O |k, | O

fx/27 (78.1 kHz)

Caution: f x/2N*1 is the clock supplied to the CPU, and f x/28 and fx/27 are the clocks supplied to the
hardware. f x/2N*1 is stopped in the HALT mode.

Remarks: N: Value (N=0to 4) setto bits 0 to 2 (PCCO0 to PCC2) of the processor clock control register
fx:  Main system clock oscillation frequency
(): Atfx =10.0 MHz operation

84



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(4) Registers controlling 8-bit timer/event counter

The following four registers control the 8-bit timer/event counters:

Timer clock select register 1 (TCL1)

e 8-bit timer mode control register (TMC1)
8-bit timer output control register (TOC1)
* Port mode register 3 (PM3)

- Refer to section (1) for register format.
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Format of Timer Clock Select Register 1

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL1 [TCL17|TCL16/TCL15TCL14|TCL13|TCL12[TCL11[TCL10| FF41H 00H RIW
\ \ \ ! \ \ \ !

TCL13|TCL12|TCL11|TCL10 Selects count clock of 8-bit
timer register 1

Falling edge of TI1

Rising edge of TI1

fx/22 (2.5 MHz)

fx/22 (1.25 MHz)

fu/24 (625 kHz)

fx/25 (313 kHz)

/26 (156 kHz)

fx/27 (78.1 kHz)

fx/28 (39.1 kHz)

/29 (19.5 kHz)

oO|rRr|O|FRr|O|lFRP|O|FRL,|O|FL,|O

£1/210 (9.8 kHz)

Rr|lr|Rr|Pr|Pr|RP|Rr|r|lo|lo|lo|o
PrlkRr|RPR|lr|lOoO|jlo|lO|O|r|r|o|loO
r|lr|lo|lO|rRr|r|lo|lOo|lrRr|rRr|lO|O

1 | /212 (2.4 kHz)

Settings other than above are prohibited

TCL17|TCL16|TCL15|TCL14 Selects C'Ount clock of 8-bit
timer register 2

Falling edge of TI2

Rising edge of TI2

x/22 (2.5 MHz)

fx/23 (1.25 MHz)

fx/24 (625 kHz)

/25 (313 kHz)

fx/26 (156 kHz)

f/27 (78.1 kHz)

/28 (39.1 kHz)

/29 (19.5 kHz)

/210 (9.8 kHz)

Rrlr|rRr|rP|rRP|IrP|r|lrP|lO|lOo|O|O
P |lRr|RP|P|O|lO|O|lO|Fr |, |O|O
Rr|lr|lO|O|rR|rP|O|O|r |r|O|O
R |lOoO|lrRP|O|RP|O|R|O|FR,|O|Fr|O

fx/212 (2.4 kHz)

Settings other than above are prohibited

Caution: To write data other than that already written to TCL1, stop the timer operation once.

Remarks: fx:  Main system clock oscillation frequency
TI1: Input pin of 8-bit timer register 1
TI2: Input pin of 8-bit timer register 2
() Atfx=10.0 MHz operation
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Format of 8-Bit Timer Mode Control Register

Symbol 7 6 5 4 3 2 <1> <0> Address After Reset R/W

TMC1 0 0 0 0 0 |TMC12|TCE2|TCE1| FF49H 00H R/IW
— TCE1 | Controls operation of 8-bit timer register 1

0 Stops operation (TML1 is cleared to 0)
1 Enables operation

TCE2 | Controls operation of 8-bit timer register 2
0 Stops operation (TM2 is cleared to 0)
1 Enables operation

TMC12| Selects operation mode
0 8-bit timer register x 2 channel mode (TM1, TM2)
1 16-bit timer register x 1 channel mode (TMS)

Cautions: 1. Before changing the operation mode, stop the timer operations.
2. When TM1 and TM2 are used together as a 16-bit timer register (TMS), set enable or disable
of the operation by using the TCEL1 bit of the 8-bit timer mode control register (TMC1).
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Format of 8-Bit Timer Output Control Register

Symbol .75 <> 5 <4> <3> <2> 1 <0> Address After Reset R/W

TOC1 | LVS2 |[LVR2 TOC15 TOE2 | LVS1 |LVR1 TOC11l TOE1l| FF4FH O0H R/W

L LI L

TOE1 | Controls output of 8-bit timer/event counter 1

0 Disables output (Port mode)

1 Enables output

Controls timer output F/F of 8-bit timer/event

TOC11
counter 1
0 Disables inversion
1 Enables inversion

Lvs1 | LVvR1 S_ets status of timer output F/F of 8-bit
timer/event counter 1

Not affected

Resets timer output F/F to O

Sets timer output F/F to 1

P || O|O
= | O |k, | O

Setting prohibited

TOE2 | Controls output of 8-bit timer/event counter 2

0 Disables output (Port mode)

1 Enables output

Controls timer output F/F of 8-bit timer/event

TOC15

counter 2
0 Disables inversion
1 Enables inversion

Lvs2 | LVR2 S_ets status of timer output F/F of 8-bit
timer/event counter 2

Not affected

Resets timer output F/F to 0

Sets timer output F/F to 1

P || O| O
= | O| kL | O

Setting prohibited

Cautions: 1. Be sure to stop the timer operation before setting TOC1.
2. Ois read from LVS1, LVS2, LVR1, and LVR2 after data has been set to these bits.
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(5) Registers controlling watch timer

The following two registers control the watch timer:

e Timer clock select register 2 (TCL2)
* Watch timer mode control register (TMC2)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL2 [TCL27|TCL26|TCL25[TCL24| 0 |TCL22[TCL21[TCL20| FF42H 00H RIW
L] L]

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 11 of uPD78014, 78014Y Subseries User's Manual,
Chapter 9 of uPD78014H Subseries User's Manual, or
Chapter 11 of uPD78018F, 78018FY Subseries User's Manual
for detailed information.

TCL24| Selects count clock of watch timer

0 | w28 (39.1 kHz)
1 | fxr(32.768 kHz)

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 13 of puPD78014, 78014Y Subseries User's Manual,
Chapter 11 of uPD78014H Subseries User's Manual, or
Chapter 13 of yPD78018F, 78018FY Subseries User's Manual
for detailed information.

Caution: To write new data to TCL2, stop the timer operation once.

Remarks: fx: Main system clock oscillation frequency
fxt:  Subsystem clock oscillation frequency
() Atfx=10.0 MHz or fxr = 32.768 kHz operation
This register is also used to control the watchdog timer and the buzzer.
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Format of Watch Timer Mode Control Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TMC2 0 [TMC26|TMC25|TMC24|TMC23|TMC22|TMC21|TMC20| FF4AH 00H R/W
I
TMC23TMC20| Selects set time of watch flag
0 0 | 2w%/fw (055)
1 0 213/fw (0.25 s)
0 1 | 25w (977 ps)
1 1 | 24/fw (488 us)

TMC21| Controls prescaler operationNote

0 Clears after operation stopped

1 Enables operation

TMC22| Controls 5-bit counter operation

0 Clears after operation stopped

1 Enables operation

[TMC26[TMC25|TMC24| Selects interval time of prescaler
0 0 0 24/fw (488 us)
0 0 1 25/fw (977 us)
0 1 0 26/fw (1.95 ms)
0 1 1 27/fw (3.91 ms)
1 0 0 28/fw (7.81 ms)
1 0 1 29/fw (15.6 ms)

Settings other than above are prohibited

Note: Do not clear the prescaler frequently when using the watch timer.

Remarks: fw:  Watch timer clock frequency (fx/28 or fxt)
() Atfw=32.768 kHz operation

A 0.5 or 0.25 second interval can be generated either with an 8.38 MHz main system clock or
a 32.768 KHz subsystem clock.
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(6) Registers controlling watchdog timer

The following two registers control the watchdog timer:

e Timer clock select register 2 (TCL2)
* Watchdog timer mode register (WDTM)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL2 |TCL27|TCL26|TCL25|TCL24 0 |TCL22|TCL21|TCL20 FF42H OOH R/W
L] L]

timer

TcL22|TcL21 | TcL20| Selects count clock of watchdog

fx/24 (625 kHz)

fx/25 (313 kHz)

fx/26 (156 kHz)

fx/27 (78.1 kHz)

fx/28 (39.1 kHz)

fx/29 (19.5 kHz)

fx/210 (9.8 kHz)

Pl |, |O|O|O|O
|, O|lO|F, || |O|O
k| O/, |O|FL,r |O|F, | O

fx/212 (2.4 kHz)

for detailed information.

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or

Chapter 10 of puPD78014, 78014Y Subseries User's Manual,
Chapter 8 of uPD78014H Subseries User's Manual, or
Chapter 10 of puPD78018F, 78018FY Subseries User's Manual

This section controls the buzzer output function.
Refer to (8) Registers controlling buzzer output function or

Chapter 13 of uPD78014, 78014Y Subseries User's Manual,
Chapter 11 of pPD78014H Subseries User's Manual, or

Chapter 13 of uPD78018F, 78018FY Subseries User's Manual

for detailed information.
Caution: To write new data to TCL2, stop the timer operation once.

Remarks: fx:  Main system clock oscillation frequency
(): Atfx=10.0 MHz operation
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Format of Watchdog Timer Mode Register

Symbol <75 ¢ 5 4 3 2 1 0 Address After Reset R/W

WDTM |WDTM
4 3

\_rl

WDTM | RUN 0 0 0 0 0 FFFOH 00H R/W

wDTM | wDTMm | Selects operation mode of watchdog
4 3 timerNote 1

Interval timer modeNete 2 (overflow and

0 % maskable interrupt occur)

1 0 Watchdog timer mode 1 (overflow and
non-maskable interrupt occur)

1 1 Watchdog timer mode 2 (overflow occurs

and reset operation started)

RUN | Selects operation of watchdog timer Note 3

0 Stops counting

1 Clears counter and starts counting

Notes: 1. Once WDTM3 and WDTM4 have been set to 1, they cannot be cleared to 0 by software.
2. The watchdog timer starts operating as an interval timer as soon as the RUN bit has been set
to 1.
3. Once RUN has been set to 1, it cannot be cleared to 0 by software. Therefore, when counting
is started, it cannot be stopped by any means other than RESET input.

Cautions: 1. When the watchdog timer is cleared by setting 1 to RUN, the actual overflow time is up
to 0.5% shorter than the time set by the timer clock select register 2.
2. To use watchdog timer modes 1 and 2, set the WDTM4 bit to 1 after confirming that the
interrupt request flag (TMIF4) is 0.
If WDTM4 is set when TMIF4 is 1, a Non-Maskable Interrupt request is generated
regardless of the contents of WDTM3.

Remark: x: Don't care
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(7) Registers controlling clock output function

The following two registers control the clock output function:
e Timer clock select register 0 (TCLO)

* Port mode register 3 (PM3)

- Refer to section (1) for register format.

Format of Timer Clock Select Register O

Symbol 7. ¢ 5 4 3 2 1 0 Address After Reset R/W

TCLO |CLOE [TCLO6|TCLO5|TCLO4({TCLO3|TCLO2[TCLO1TCLOO| ~FFA40H 00H RIW
\ ! \ \ \ !

\— TCLO3|TCLO2|TCLO1|TCLOO

Selects clock of PCL output

fxr (32.768 kHz)

£x/23 (1.25 MHz)

fx/24 (625 kHz)

fx/25 (313 kHz)

£x/26 (156 kHz)

fx/27 (78.1 kHz)

0 0 0 0
0 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0

fx/28 (39.1 kHz)

Settings other than above are prohibited

for detailed information.

This section controls the 16-bit timer.
Refer to (3) Registers controlling 16-bit timer/event counter or
Chapter 8 of uPD78014, 78014Y Subseries User's Manual,
Chapter 6 of uPD78014H Subseries User's Manual, or

Chapter 8 of uPD78018F, 78018FY Subseries User's Manual

CLOE | PCL output clock

0 Output disable

1 Output enable

Cautions: 1. To enable PCL output, set TCLOO through TCLO03, and then set CLOE to 1 by using a 1-bit

memory manipulation instruction.

2. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fx: Main system clock oscillation frequency
fx:  Subsystem clock oscillation frequency
( ): Atfx=10.0 MHz or fxr = 32.768 kHz operation
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(8) Registers controlling buzzer output function

The following two registers control the buzzer output function:
e Timer clock select register 2 (TCL2)

* Port mode register 3 (PM3)

- Refer to section (1) for register format.

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL2 |TCL27|TCL26|TCL25|TCL24| O |TCL22|TCL21|TCL20| FF42H 00H R/W
L] L]

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 11 of uPD78014, 78014Y Subseries User's Manual,
Chapter 9 of uPD78014H Subseries User's Manual, or
Chapter 11 of yPD78018F, 78018FY Subseries User's Manual
for detailed information.

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or

Chapter 10 of uPD78014, 78014Y Subseries User's Manual,
Chapter 8 of uPD78014H Subseries User's Manual, or
Chapter 10 of uPD78018F, 78018FY Subseries User's Manual
for detailed information.

TCL27|TCL26|TCL25| Selects frequency of buzzer output
0 X X Buzzer output disabled
1 0 0 | fx/220 (9.8 kHz)
1 0 1 fx/211 (4.9 kHz)
1 1 0 x/212 (2.4 kHz)
1 1 1 Setting prohibited

Caution: To write data other than that already written to TCL2, stop the timer operation once.
Remarks: fx:  Main system clock oscillation frequency

x: Don’t care
( ): At fx =10.0 MHz operation
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(9) Registers controlling A/D converter

The following two registers control the A/D converter:

* A/D converter mode register (ADM)
« A/D converter input select register (ADIS)

Format of A/D Converter Mode Register
Symbol

<7> <6> 5 4 3 2 1 0 Address After Reset R/W
ADM | CS | TRG | FR1 | FRO |[ADM3|ADM2|ADM1| HSC FF80H 01H R/W
ADM3 | ADM2 | ADM1| Selects analog input channel

0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANI5
1 1 0 ANI6
1 1 1 ANI7

FR1 | FRO | HSC | Selects A/D conversion timeNotel

At fx =10.0 MHz | At fx = 8.38 MHz | At fx = 5.0 MHz | At fx = 4.19 MHz
0 0 1 160/fx Setting prohibited " | 19.1 us 32.0 us 38.1us
0 1 1 80/fx Setting prohibited ***? | Setting prohibited "% | Setting prohibited"***? | 19.1 s
1 0 0 100/fx Setting prohibited "2 | Setting prohibited"¢? | 20.0 us 23.9us
1 0 1 200/fx 20.0 us 23.9 us 40.0 us 47.7 us
Settings other than above are prohibited

TRG | Selects external trigger
0 No external trigger (software start mode)
1 Conversion started by external trigger (hardware start mode)

CS | Controls A/D conversion operation
0 Stops operation
1 Starts operation

Notes: 1. Set these bits so that the A/D conversion time is 19.1 us or more.

Cautions: 1. To reduce the power consumption of the A/D converter in the Standby mode, clear bit 7

Remark:

2. This setting is prohibited because the A/D conversion time is less than 19.1 us.

2. Toresume A/D conversion that has been stopped, clear the interrupt request flag (ADIF)
to 0 and then start the A/D conversion.

fx:

(CS) to 0 to stop A/D conversion, and then execute the HALT or STOP instruction.

Main system clock oscillation frequency
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Format of A/D Converter Input Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

ADIS 0 0 0 0 |ADIS3|ADIS2|ADIS1|ADISO| FF84H O0H R/W

ADIS3|ADIS2 |ADIS1 | ADISO| Selects number of analog input channels

o

0 0 0 None (P10 to P17)

1 channel (ANIO, P11 to P17)

2 channels (ANIO, ANI1, P12 to P17)

3 channels (ANIO to ANI2, P13 to P17)

4 channels (ANIO to ANI3, P14 to P17)

5 channels (ANIO to ANI4, P15 to P17)

6 channels (ANIO to ANI5, P16 to P17)

0 0
0 1
0 1
1 0
1 0
1 1
1 1

R |lo|lrRr|lO|Rr|O|R

7 channels (ANIO to ANI6, P17)

PR lOlO|lO|lO|O|O]|O

0 0 0 8 channels (ANIO to ANI7)

Settings other than above are prohibited
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(10) Registers controlling serial interface channel 0 (Non-Y subseries)

The puPD78014, 78014H, and 78018F Subseries are provided with two channels of clocked serial interfaces.

The differences between channels 0 and 1 are as indicated in the table below.

Differences Between Channels 0 and 1

Serial Transfer Mode

Channel 0

Channel 1

3-wire serial 1/0

Clock selection

fx/22 Noe | £x/23, x/24, %125, Tx/28, fx/27, fxl

28, x/2°, external clock, TO2 output

Transfer method

MSB first/LSB first switchable

MSB/LSB first switchable
Automatic transmission/reception
function

Transfer end flag

Serial interface channel 0
transfer end interrupt request
flag (CSIIFO)

Serial interface channel 1
transfer end interrupt request
flag (CSIIF1 and TRF)

SBI (serial bus interface)

2-wire serial 1/0

Available

Not available

Note: Can be set only when the main system clock oscillates at 4.19 MHz or less.
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The following four registers control serial interface channel 0:

e Timer clock select register 3 (TCL3)

« Serial operation mode register 0 (CSIMO)

» Serial bus interface control register (SBIC)
 Interrupt timing specification register (SINT)

Symbol

Format of Timer Clock Select Register 3

7 6 5 4 3 2 1 0 Address After Reset R/W
TCL3 |TCL37|TCL36|TCL35/TCL34|TCL33|TCL32/TCL31|TCL30| FF43H 88H R/W
\ \ \ |
This section controls the serial interface channel 1.
Refer to (12) Registers controlling serial interface channel 1 or
Chapter 17 of uPD78014, 78014Y Subseries User's Manual,
Chapter 14 of uPD78014H Subseries User's Manual, or
Chapter 17 of uPD78018F, 78018FY Subseries User's Manual
for detailed information.
TCL33|TCL32|TCL31|TCL30| Selects serial clock of serial interface channel 0
0 1 1 0 fx/22 Note
0 1 1 1 fx/23 (1.25 MHz)
1 0 0 0 fx/24 (625 kHz)
1 0 0 1 x/25 (313 kHz)
1 0 1 0 fx/26 (156 kHz)
1 0 1 1 fx/27 (78.1 kHz)
1 1 0 0 fx/28 (39.1 kHz)
1 1 0 1 x/29 (19.5 kHz)
Settings other than above are prohibited
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Note: Can be set only when the main system clock oscillates at 4.19 MHz or less.

Caution: To write data other than that already written to TCL3, stop the serial transfer once.

Remarks:

fx:

O

Main system clock oscillation frequency
At fx = 10.0 MHz operation
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Symbol

CSIMO

R/W

R/W

R/W

R/W

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0 Address After Reset R/W
CSIEO| COIl | WUP |csiMo4 | csiMo3 | csIMo2 | csimol | csivoo|  FFB60H OOH R/W Note 1
csimol |csimoo | Selects clock of serial interface channel 0
0 X Clock externally input to SCKO pin
1 0 Output of 8-bit timer register 2 (TM2)
1 1 Clock specified by bits 0—3 of timer clock select register 3 (TCL3)
CSIM|CSIM|CSIM Operation ) .. | SI0/SBO/P25 | SO0/SB1/P26 SCKO0/P27
PM25| P25 |PM26| P26 |PM27| P27 First bit . . . i . .
04 | 03 | 02 mode pin function pin function pin function
0 3-wire serial | MSB SIQNote 2 SO0 SCKO
O|xF—— 1| x]0]0]0]1 /o .
1 mode LSB (input) (CMOS output) | (CMOS 1/O)
Note 3|Note 3 SB1
O|x|x|o0o|0]|0]|1 P25 (CMOS 1/0)|  (N-ch open
drain 1/0O) SCKO
110 SBI mode MSB (CMOS 1/0)
Note 3|Note 3 SBO
1|00 x|x|0]|1 (N-ch open | p26 (CMOS I/0)
drain 1/O)
Note 3|Note 3 SB1
O|x|x|ojo |01 P25 (CMOS 1/0)|  (N-ch open
2-wire serial rantio) SCKO
1)1 MSB (N-ch open
I/0 mode drain 1/0
Note 3|Note 3 SBO rain )
1|00 x|x|0]|1 (N-ch open | p26 (CMOS I/0)
drain I/O)
WUP | Controls wake-up functionNote 4
0 Generates interrupt request signal in all modes each time serial transfer is executed
1 Generates interrupt request signal when address received after bus has been released in SBI mode (when
CMDD = RELD = 1) coincides with data of slave address register
COIl | Slave address comparison result flagNotes
0 Data of slave address register does not coincide with data of serial I/O shift register O
1 Data of slave address register coincides with data of serial I/O shift register 0
CSIEOQ| Controls operation of serial interface channel 0
0 Stops operation
1 Enables operation
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Notes: 1. Bit 6 (COI) is a read-only bit.
2. This pin can be used as P25 (CMOS input) when serial channel used only for transmission.
3. This pin can be freely used for port function if input or output function is not used by serial channel.
4. Clear hit 5 (SIC) of the interrupt timing specification register (SINT) to O when using the
wake-up function (WUP = 1).
5. COl is 0 when CSIEO = 0.

Caution: Do not change the operation mode (3-wire serial I/O, 2-wire serial I/0, or SBI) while the operation
of serial interface channel 0 is enabled. Stop the serial operation before changing the operation
mode.

Remark: x: Don't care
PMxx:  Port mode register
Pxx: Output latch of port

Format of Serial Bus Interface Control Register (1/2)

Symbol .75 <> <B> <4> <3> <2>  <1> <0> Address After Reset R/W

SBIC |BSYE|ACKD|ACKE |ACKT |CMDD|RELD |[CMDT|RELT| FF61H O0H R/W Note

R/W Used to output bus release signal.
RELT| SOO latch is set to 1 when RELT =1 . After setting SOO latch, RELT is automatically cleared to 0.
This bit is also cleared to 0 when CSIEO = 0.

R/W Used to output command signal.
CMDT| SOO latch is cleared to 0 when CMDT = 1. After clearing SOO latch, CMDT is automatically cleared to 0.
This bit is also cleared to 0 when CSIEO = 0.

R |RELD| Bus release detection

Clear conditions (RELD = 0) Set condition (RELD = 1)

* When transfer start instruction is executed

* When values of SIO0 and SVA do not coincide
when address is received » When bus release signal (REL) is detected

* When CSIEQ =0

* When RESET is input

R |CMDD| Command detection

Clearing conditions (CMDD = 0) Setting condition (CMDD = 1)

* When transfer start instruction is executed
* When bus release signal (REL) is detected
* When CSIE0 =0

* When RESET is input

¢ When command signal (CMD) is detected

Note: Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.

Remark: CSIEOQ: Bit 7 of the serial operation mode register 0

100



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Serial Bus Interface Control Register (2/2)

R/W Outputs acknowledge signal in synchronization with falling edge of clock of SCKO immediately after
ACKT instruction that sets this bit to 1 has been executed. After acknowledge signal has been output, this bit is
automatically cleared to 0.

This bit is also cleared to 0 when transfer of serial interface is started or when CSIEO = 0.

R/W |ACKE| Acknowledge signal output control

0 Disables automatic output of acknowledge signal (output by ACKT is enabled)

Before completion of | Outputs acknowledge signal in synchronization with falling edge of 9th clock of

transfer SCKO (automatically outputs when ACKE = 1)

1 Outputs acknowledge signal in synchronization with falling edge of clock of SCKO
After completion of immediately after instruction that sets this bit to 1 has been executed (automatically
transfer output when ACKE = 1). However, this bit is not automatically cleared to O after

acknowledge signal has been output.

R |ACKD| Acknowledge detection

Clearing conditions (ACKD = 0) Setting condition (ACKD = 1)
« At falling edge of clock of SCKO immediately after
busy mode is released after transfer start instruction * When acknowledge signal (ACK) is detected at
has been executed rising edge of clock of SCKO after completion of
* When CSIEO =0 transfer

* When RESET is input

R/W Note
BSYE| Synchronous busy signal output control

Disables output of busy signal in synchronization with falling edge of clock of SCK0 immediately after
instruction that clears this bit to 0 has been executed

1 Outputs busy signal from falling edge of clock of SCKO following acknowledge signal

Note: The Busy mode can be released when transfer by the serial interface has been started. However, the
BSYE flag is not cleared to 0.

Remarks: Bits 0, 1, and 4 (RELT, CMDT, and ACKT) are 0 when they are read after data has been set.
CSIEO: Bit 7 of the serial operation mode register 0 (CSIMO)
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Symbol

SINT
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Format of Interrupt Timing Specification Register

7 <6> <5> <4> 3 2 1 0 Address After Reset R/W
0 CLD | SIC [SVAM| 0 0 0 0 FF63H 00OH R/W Note 1
R/W

SVAM| Bits of SVA used as slave address

0 Bits 0 to 7

1 Bits 1to 7

R/W -
SIC | Selects interrupt source of INTCS|QNote2
0 Sets CSIIFO at end of transfer by serial interface
channel 0
1 Sets CSIIFO at end of transfer by serial interface
channel 0 or on detection of bus release signal
R

CLD | Level of SCK0O/P27 pinNote3

0 Low level

1 High level

Notes: 1. Bit 6 (CLD) is a read-only bit.
2. Set SIC to 0 when using the wake-up function in SBI mode.
3. CLD is 0 when CSIEO = 0.

Caution: Be sure to set bits 0 through 3 to 0.
Remarks: SVA: Slave address register

CSIIFO: Interrupt request flag corresponding to INTCSIO
CSIEO: Bit 7 of the serial operation mode register 0 (CSIMO)



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(11) Registers controlling serial interface channel 0 (Y subseries)

The puPD78014Y and 78018FY Subseries are provided with two channels of clocked serial interfaces.
The differences between channels 0 and 1 are as indicated in the table below.

Differences Between Channels 0 and 1

Serial Transfer Mode

Channel 0 Channel 1

3-wire serial 1/0

Clock selection

fx/22 Nowe 1 1 £4/23  £x/24, fxI2°, x/25, fxI27, tx/28, fx/2°, external clock, TO2 output

Transfer method MSB first/LSB first switchable MSBJ/LSB first switchable
Automatic transmission/reception
function
Transfer end flag | Serial interface channel 0 Serial interface channel 1
transfer end interrupt request transfer end interrupt request
flag (CSIIFO) flag (CSIIF1 and TRF)
SBI (serial bus interface)No© 2 Available Not available

2-wire serial 1/0

12C bus (inter-IC bus)

Notes: 1. Can be set only when the main system clock oscillates at 4.19 MHz or less.
2. Provided to uPD78014Y Subseries only.
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The following four registers control serial interface channel 0:

e Timer clock select register 3 (TCL3)

« Serial operation mode register 0 (CSIMO)

» Serial bus interface control register (SBIC)
 Interrupt timing specification register (SINT)

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL3 |TCL37|TCL36|TCL35TCL34|TCL33[TCL32[TCL31[TCL30| FF43H 88H RIW
\ \ \ !

This section controls the serial interface channel 1.

Refer to (12) Registers controlling serial interface channel 1 or
Chapter 17 of uPD78014, 78014Y Subseries User's Manual,
Chapter 14 of uPD78014H Subseries User's Manual, or

Chapter 17 of uPD78018F, 78018FY Subseries User's Manual
for detailed information.

TCL33|TCL32|TCL31|TCL30| Selects serial clock of serial interface channel 0
Serial clock in I?C bus mode Serial clock in 3-wire serial I/O mode or
2-wire serial I/O mode

0 1 1 0 | 25 (156 kHz) fx/22Note

0 1 1 1 | fx/27 (78.1kHz) fx/23 (1.25 MHZ)

1 0 0 0 fx/28 (39.1 kHz) fx/24 (625 kHz)

1 0 0 1 | fx/2° (19.5 kHz) fx/25 (313 kHz)

1 0 1 0 | fx/210 (9.8 kHz) fx/26 (156 kHz)

1 0 1 1 fx/211 (4.9 kHz) fx/27 (78.1 kHz)

1 1 0 0 fx/212 (2.4 kHz) fx/28 (39.1 kHz)

1 1 0 1 | fx/213 (1.2 kHz) fx/2° (19.5 kHz)

Settings other than above are prohibited

Note: Can be set only when the main system clock oscillates at 4.19 MHz or less.

Caution: To write data other than that already written to TCL3, stop the serial transfer once.

Remarks: fx:  Main system clock oscillation frequency
(): Atfx=10.0 MHz operation
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Symbol

CSIMO

R/W

R/W

R/W

R/W

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0] Address After Reset R/W
CSIEO| COIl | WUP | csiM04 | CSIMO3 | CSIMO2 | CSIMO1 | CSIMOO FF60H OOH R/WNote 1
csimol |csimoo| Selects clock of serial interface channel O
0 x Clock externally input to SCKO/SCL pin
1 0 Output of 8-bit timer register 2 (TM2) Note 2
1 Clock specified by bits O to 3 of timer clock select register 3 (TCL3)
CSIM|CSIM|CSIM Operating .| SI0O/SBO/SDAO0/ |SO0/SB1/SDA1/| SCKO/SCL/P27
PM25| P25 |PM26| P26 |PM27| P27 Start bit i i . . ) .
04 | 03 | 02 mode P25 pin function| P26 pin function pin function
3-wire serial | MSB SIQNote 3 Soo SCKO
0 x 1 x 0 0 0 1 1/0O mode LSB (input) (CMOS output) (CMOS 1/0)
Note 4|Note 4 SBI mode MSB SB1/SDA1
O| x| x| 0o|o|o0]|1 P25 (CMOS 1/0) |  (N-ch open
drain 1/O) m
1| o0 (CMOS 1/0)
Note Note 4|Note 4 SBO/SDAO
1]0]0]|x|x]|o0]|1 (N-ch open- | p26 (CMOS 1/0)
drain 1/O)
2-wire serial
Note 4|Note 4 1/0 mode MsB SB1/SDA1
o|x|x|o|o|o]| 1] or IZCdbUS P25 (CMOS 1/0)| (N-ch open-
mode drain 1/O) SCKRO/SCL
1 1 (N-ch open-
Note 4|Note 4 SBO/SDAO drain I/O)
1]0]0]|x|x]|o0|21 (N-ch open- | p26 (CMOS 1/0)
drain 1/0O)
WUP | Controls wake-up functionNote 5
(o] Generates interrupt request signal in all modes each time serial transfer is executed
1 Generates interrupt request signal when address received after start condition is detected in I?C bus mode
(when CMDD = 1) coincides with data of slave address register
Col Slave address comparison result flagNote 6
0] Data of slave address register does not coincide with data of serial I/O shift register O
1 Data of slave address register coincides with data of serial I/O shift register O
CSIEO| Controls operation of serial interface channel O
0] Stops operation
1 Enables operation

105



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Notes: 1.

Caution: Do not change the operation mode (3-wire serial I/O, 2-wire serial 1/0O, or |

Bit 6 (COl) is a read-only bit.

A

function. Do not execute an instruction that writes the serial 1/0 shift register 0 (SIO0) while WUP =

1.
6. COl is 0 when CSIEO = 0.

This pin can be freely used for port function.

The clock frequency is 1/16 of the frequency output by TO2 in the 12C bus mode.
This pin can be used as P25 (CMOS input) when used only for transmission.

Clear bit 5 (SIC) of the interrupt timing specification register (SINT) to 1 when using the wake-up

7. SBI mode is only valid for yPD78014, uPD78014Y.

2C bus) while the

operation of serial interface channel 0 is enabled. Stop the serial operation before changing the

operation mode.

Remark: x: Don't care
PMxx:  Port mode register
Pxx: Output latch of port
Format of Serial Bus Interface Control Register (1/2)
Symbol .75 <e>  <B>  <4> <3> <2> <1> <0> Address After Reset R/W
SBIC |BSYE|ACKD|ACKE |ACKT |CMDD|RELD |[CMDT|RELT FF61H OOH R/WNote
R/W Used to output stop condition in 12C bus mode.

R/W
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RELT| SOO latch is set to 1 when RELT = 1. After setting the SO0 latch, RELT is automatically cleared to 0.
This bit is also cleared to 0 when CSIEO = 0.
Used to output start condition in 12C bus mode.
CMDT| SOO latch is cleared to 0 when CMDT = 1. After clearing the SO0 latch, CMDT is automatically cleared to 0.
This bit is also cleared to 0 when CSIEO = 0.
RELD| Stop condition detection
Clearing conditions (RELD = 0) Setting condition (RELD = 1)
* When transfer start instruction is executed
* When values of SIO0 and SVA do not coincide
when address is received « When stop condition is detected in 12C mode
e When CSIEO0 =0
*« When RESET is input
CMDD| Start condition detection
Clearing conditions (CMDD = 0) Setting condition (CMDD = 1)
* When transfer start instruction is executed
* When stop condition is detected in 12C mode L -
« When CSIEO = 0 * When start condition is detected in I°C bus mode
« When RESET is input
Note: Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.

Remark: CSIEO: Bit 7 of the serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

R/W Makes SDAO (SDA1) low immediately after execution of setting instruction (ACKT = 1) until falling edge of
ACKT next SCL.
Used to generate ACK signal by software when 8-clock wait is selected.
This bit is cleared to 0 when transfer of serial interface is started or when CSIEOQ = 0.
R/W |ACKE| Acknowledge signal automatic output control N°t¢*

0 Disables automatic output of acknowledge signal (output by ACKT is enabled).
Used for transmission, or reception with 8-clock wait selected.N°'®2

1 Enables automatic output of acknowledge signal.
Outputs acknowledge signal in synchronization with falling edge of 9th clock of SCL (automatically outputs
when ACKE = 1).
This bit is not automatically cleared to 0 after acknowledge signal has been output.
Used for reception with 9-clock wait selected.

R |ACKD| Acknowledge detection
Clearing conditions (ACKD = 0) Setting condition (ACKD = 1)

» When transfer start instruction is executed * When acknowledge signal is detected at rising edge

* When CSIE0 =0 of clock of SCL after completion of transfer

* When RESET is input

R/W . . . . 2 Note 4
BSYE| Controls N-ch open-drain output for transmission in I°C bus mode

Note 3

0 Enables output (transmission)

1 Disables output (reception)

Notes: 1. Set this bit before starting transfer.
2. Output the acknowledge signal during reception by using ACKT when an 8-clock wait is selected.
3. The wait mode can be released when transfer by the serial interface has been started when an

address signal has been received. However, the BSYE flag is not cleared to 0.
4. Be sure to set BSYE to 1 when using the wake-up function.

Remark: CSIEQ: Bit 7 of the serial operation mode register 0 (CSIMO)
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Symbol

SINT

R/W

R/W

R/W
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Format of Interrupt Timing Specification Register (1/2)

7 <6> <5> <4> <3> <2> 1 0 Address After Reset R/W
0 CLD | SIC |SVAM| CLC |WREL|WAT1 WATO| FF63H OO0H R/W Note 1
WAT1|WATO0| Controls wait and interrupt
0 0 Generates interrupt processing request at rising edge of 8th clock of SCKO (clock output goes to
high-impedance state)
0 1 Setting prohibited
1 0 Used in 1°C bus mode (8-clock wait).
Generates interrupt processing request at rising edge of 8th clock of SCL (master makes SCL output
low and waits after outputting 8 clocks. Slave makes SCL pin low and requests for wait after inputting
8 clocks).
1 1 Used in 12C bus mode (9-clock wait).
Generates interrupt processing request at rising edge of 9th clock of SCL (master makes SCL output
low and waits after outputting 9 clocks. Slave makes SCL pin low land requests for wait after inputting
9 clocks).
WREL| Controls clearing wait
0 Wait clear status
1 Clears wait status.
This bit is automatically cleared to O after wait status has been cleared (used to clear wait status set by
WATO, WAT1)
CLC | Controls clock leve|Note 2
0 Used in I°C bus mode.
Makes output level of SCL pin low when serial transfer is not executed.
1 Used in I°C bus mode.
Puts output level of SCL pin in high-impedance state when serial transfer is not executed (the clock line is
high).
Master uses this setting to make SCL high to generate start/stop condition.
Notes: 1. Bit 6 (CLD) is a read-only bit.

2. Set CLC to 0 when the 12C bus mode is not used.
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R/W

R/W

Format of Interrupt Timing Specification Register (2/2)

SVAM| Bits of SVA used as slave address
0 Bits0to 7
1 Bits1to 7

SIC | Selects interrupt source of INTCS|QNote 1
0 Sets CSIIFO to 1 at end of transfer by serial interface channel 0.
1 Sets CSIIFO to 1 at end of transfer by serial interface channel 0 or on detection of stop condition in 1°C bus
mode.

CLD | Level of SCKO/SCL pin Note2
0 Low level
1 High level

Notes: 1. Set SIC to 1 when using wake-up function in the 12C bus mode.

2. CLD is 0 when CSIE = 0.

Remarks: SVA: Slave address register

CSIIFO: Interrupt request flag corresponding to INTCSIO
CSIEO: Bit 7 of the serial operation mode register 0 (CSIMO)
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(12) Registers controlling serial interface channel 1

The following four registers control serial interface channel 1:

e Timer clock select register 3 (TCL3)

» Serial operation mode register 1 (CSIM1)
« Automatic data transmit/receive control register (ADTC)
» Automatic data transmit/receive time interval specification register (ADTI)
- This register is not present in uPD78014, yPD78014Y subseries devices.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL3 |TCL37|TCL36|TCL35TCL34|TCL33|TCL32|TCL31|TCL30| FF43H 88H R/W
\ ! ! |
L This section controls the serial interface channel 0.
Refer to (10) Registers controlling serial interface channel 0 (Non-Y
subseries), (11) Registers controlling serial interface channel 0 (Y
subseries), or
Chapters 15 and 16 of pPD78014, 78014Y Subseries User's Manual,
Chapter 13 of uPD78014H Subseries User's Manual, or
Chapters 15 and 16 of uPD78018F, 78018FY Subseries User's Manual
for detailed information.
TCL37|TCL36|TCL35|TCL34| Selects serial clock of serial interface channel 1

0 1 1 0 fx/22 Note

0 1 1 1 fx/23 (1.25 MHz)

1 0 0 0 fx/24 (625 kHz)

1 0 0 1 fx/25 (313 kHz)

1 0 1 0 fx/26 (156 kHz)

1 0 1 1 fx/27 (78.1 kHz)

1 1 0 0 fx/28 (39.1 kHz)

1 1 0 1 fx/2° (19.5 kHz)

Settings other than above are prohibited

Note: Can be set only when the main system clock oscillates at 4.19 MHz or less.

Caution: To write data other than that already written to TCL3, stop the serial transfer once.

Remarks:
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fx: Main system clock oscillation frequency
(): Atfx =10.0 MHz operation
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Format of Serial Operation Mode Register 1

Symbol

<7> 6 <5> 4 3 2 1 0 Address After Reset R/W
CSIM1 |CSIE1l| DIR | ATE 0 0 0 |csivii|csivio| FF68H OOH R/W
csimi1|csimio| Selects clock of serial interface channel 1
0 X Clock externally input to SCK1 pinNote 1
1 0 Output of 8-bit timer register 2 (TM2)
1 1 Clock specified by bits 4 to 7 of timer clock select register 3 (TCL3)
ATE | Selects operation mode of serial interface channel 1
0 3-wire serial I/O mode
1 3-wire serial I/O mode with automatic transmission/reception function
DIR First bit SI1 pin function SO1 pin function
0 | MsB SI1/P20 so1
1 LSB (input) (CMOS output)
csiM Shift register | Serial clock SI1/P20 SO1/P21 SCK1/P22
CSIEL PM20| P20 [PM21| P21 |PM22| P22 ) count operation . . ) . . .
11 1 operation control pin function pin function pin function
0 Note 2|Note 2|Note 2|Note 2|Note 2[Note 2| Operation cl P20 P21 P22
x ear
x | x| x| x| x| x disabled (CMOS I/0) | (CMOS1/0) | (CMOS 1/O)
SCK1
0 1| x .
Note 3|Note 3 Operation Count Sl Nete3 So1 (input)
! 1|x |00 enabled operation (input) (CMOS output) —
1 ol1 SCK1
(CMOS output)
Notes: 1. When external clock input is selected by setting CSIM11 to 0, set bit 1 (BUSY1) and bit 2 (STRB)
of the automatic data transmission/reception control register (ADTC) to 0, 0.
2. These pins can be used freely as port pins if not used as IN/OUT pins for serial channel.
3. When data is only transmitted, this pin can be used as P20 (CMOS 1/O) (set bhit 7 (RE) of ADTC
to 0).
Remarks:  x: Don't care
PMxx: Port mode register
Pxx: Output latch of port
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Format of Automatic Data Transmit/Receive Control Register
Symbol .75 <g>  <B>  <4> <3> <2>  <1>  <0> Address After Reset R/W

ADTC | RE |ARLD|ERCE| ERR | TRF |STRB BUSY1BUSYO| FF69H 00H R/WNote 1
R/W -
BUSY1|BUSYO0| Controls busy input
0 x Does not use busy input
1 0 Enables busy input (high active)
1 1 Enables busy input (low active)
R/W
STRB| Controls strobe output
0 Disables strobe output
1 Enables strobe output
R — )
TRF | Status of automatic transmission/reception function Note 2
Detects end of automatic transmission/reception
0 (set to 0 when automatic transmission/reception is
aborted, or when ARLD = 0)
1 Automatic transmission/reception is in progress
(set to 1 when this bit is written to SIO1)
R - - — -
ERR Error detection of automatic transmission/reception
function
0 No error during automatic transmission/reception
(set to 0 when this bit is written to SIO1)
1 Error during automatic transmission/reception
R/W - —
Controls error check of automatic transmission/
ERCE . ;
reception function
0 Disables error check during automatic transmission/
reception
1 Enables error check during automatic transmission/
reception (only when BUSY1 = 1)
R/W - -
Selects operation mode of automatic transmission/
ARLD . )
reception function
0 Single mode
1 Repeated mode
R/W - -
RE Controls reception of automatic transmission/
reception function
0 Disables reception
1 Enables reception

Notes: 1. Bits 3 and 4 (TRF and ERR) are read-only bits.
2. The completion of automatic transmission/reception should be determined with TRF instead of
CSIIF1 (interrupt request flag).

Caution: Set STRB and BUSY1 of ADTC to 0, 0 when external clock input is selected by setting bit 1
(CSIM11) of the serial operation mode register 1 (CSIM1) to 0.

Remark: x: Don't care
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Format of Automatic Data Transmit/Receive Interval Time Specification Register (1/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
ADTI | ADTI7 0 0 ADTI4 | ADTI3 | ADTI2 | ADTI1 | ADTIO FF6BH 00H RIW
ADTI7 | Controls interval time of data transfer
0 Interval time not controlled by ADTINote 1
1 Interval time controlled by ADTI (ADTIO to ADTI4)
ADTI4 |ADTI3 |[ADTI2 |ADTI1 |ADTIO Specifies interval time of data transfer (fx = 10.0 MHz operation)
Minimum valueNote 2 Maximum valueNote 2

0 0 0 0 0 18.4 us + 0.5/fsck 20.0 us + 1.5/fsck
0 0 0 0 1 31.2 us + 0.5/fsck 32.8 us + 1.5/fsck
0 0 0 1 0 44.0 us + 0.5/fsck 45.6 us + 1.5/fsck
0 0 0 1 1 56.8 us + 0.5/fsck 58.4 us + 1.5/fsck
0 0 1 0 0 69.6 us + 0.5/fsck 71.2 ps + 1.5/fsck
0 0 1 0 1 82.4 us + 0.5/fsck 84.0 us + 1.5/fsck
0 0 1 1 0 95.2 us + 0.5/fsck 96.8 us + 1.5/fsck
0 0 1 1 1 108.0 us + 0.5/fsck 109.6 us + 1.5/fsck
0 1 0 0 0 120.8 us + 0.5/fsck 122.4 us + 1.5/fsck
0 1 0 0 1 133.6 us + 0.5/fsck 135.2 us + 1.5/fsck
0 1 0 1 0 146.4 us + 0.5/fsck 148.0 us + 1.5/fsck
0 1 0 1 1 159.2 us + 0.5/fsck 160.8 us + 1.5/fsck
0 1 1 0 0 172.0 us + 0.5/fsck 173.6 us + 1.5/fsck
0 1 1 0 1 184.8 us + 0.5/fsck 186.4 us + 1.5/fsck
0 1 1 1 0 197.6 us + 0.5/fsck 199.2 us + 1.5/fsck
0 1 1 1 1 210.4 us + 0.5/fsck 212.0 us + 1.5/fscx

Notes: 1. The interval time is dependent on the CPU processing only.

2. The interval time for data transfer is variable. The minimum and maximum values of the interval
time for transferring each data can be calculated by the following expressions (n: value placed
in ADTIO through ADTI4). If the minimum value calculated by the following expression is less than
2/fsck, however, the minimum interval time is assumed to be 2/fsck.

7
2 56+ 0.5

Minimum value = (n + 1) x —+ ——
fx fx fsck

7
Maximum value = (n + 1) x 2_+ 7_2+ 1.5
fx fx fsck

Cautions: 1. Do notwrite datato ADTI during operation of the automatic data transmit/receive function.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

Remarks: fx: Main system clock oscillation frequency
fsck: Serial clock frequency
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Format of Automatic Data Transmit/Receive Interval Time Specification Register (2/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
ADTI | ADTI7 0 0 |ADTI4 | ADTI3 | ADTI2 | ADTI1 | ADTIO FF6BH 00H R/IW
ADTI4 |ADTI3 |ADTI2 |ADTIL1 [ADTIO Specifies interval time for data transfer (fx = 10.0 MHz operation)

Minimum valueNote Maximum valugNote

1 0 0 0 223.2 us + 0.5/fsck 224.8 us + 1.5/fscx

1 0 0 1 236.0 us + 0.5/fsck 237.6 us + 1.5/fsck

1 0 1 0 248.8 us + 0.5/fsck 250.4 us + 1.5/fscx

1 0 1 1 261.6 us + 0.5/fsck 263.2 us + 1.5/fscx

1 1 0 0 274.4 us + 0.5/fsck 276.0 us + 1.5/fscx

1 1 0 1 287.2 us + 0.5/fsck 288.8 us + 1.5/fsck

1 1 1 0 300.0 us + 0.5/fsck 301.6 us + 1.5/fsck

1 1 1 1 312.8 us + 0.5/fsck 314.4 us + 1.5/fscx

1 0 0 0 325.6 us + 0.5/fsck 327.2 us + 1.5/fsck

1 0 0 1 338.4 us + 0.5/fsck 340.0 us + 1.5/fscx

1 0 1 0 351.2 us + 0.5/fsck 352.8 us + 1.5/fsck

1 0 1 1 364.0 us + 0.5/fsck 365.6 us + 1.5/fscx

1 1 0 0 376.8 us + 0.5/fsck 378.4 us + 1.5/fscx

1 1 0 1 389.6 us + 0.5/fsck 391.2 us + 1.5/fscx

1 1 1 0 402.4 us + 0.5/fsck 404.0 us + 1.5/fsck

1 1 1 1 415.2 us + 0.5/fsck 416.8 us + 1.5/fsck

Note: The interval time for data transfer is variable. The minimum and maximum values of the interval time

for transferring each data can be calculated by the following expressions (n: value placed in ADTIO

through ADTI4).

If the minimum value calculated by the following expression is less than 2/fsck,

however, the minimum interval time is assumed to be 2/fsck.

Minimum value = (n + 1) x

Maximum value = (n + 1) x

7
27, 56, 05

X fx fsck

27 72 15
=+ =4

fx fx fsck

Cautions: 1. Do notwrite datato ADTI during operation of the automatic data transmit/receive function.

2. Be sure to set bits 5 and 6 to 0.

3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

Remarks:
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CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(13) Registers controlling interrupt function

Atotal of 14 interrupt sources are provided for the uPD78014/14Y, 78014H, and 78018F/18FY Subseries, including
reset, non-maskable, maskable, and software interrupts.

Table 6-2. Interrupt Source List

Interrupt Default Interrupt Source Internal/ \_/I_Z(;Zr
Type Pri(:‘:)i;y Name Trigger External Address
Reset — RESET RESET pin input External 0000H
Non- — INTWDT | Overflow of watchdog timer (when watchdog timer Internal 0004H

maskable mode 1 is selected)

Maskable 0 INTWDT | Overflow of watchdog timer (when interval timer

mode is selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTCSIO | End of transfer of serial interface channel 0 Internal 000EH
6 INTCSI1 | End of transfer of serial interface channel 1 0010H
7 INTTM3 Reference time interval signal from watch timer 0012H
8 INTTMO Generation of coincidence signal from16-bit timer/ 0014H
event counter
9 INTTM1 Generation of coincidence signal from 8-bit timer/ 0016H
event counter 1
10 INTTM2 Generation of coincidence signal from 8-bit timer/ 0018H
event counter 2
11 INTAD End of conversion of A/D converter 001AH
Software — BRK Execution of BRK instruction — 003EH

Note: The default priority is used when two or more Maskable Interrupt requests occur at the same time. 0 is
the highest and 11 is the lowest priority.
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The following table gives a listing of interrupt request flags, interrupt mask flags, and priority specification flags
corresponding to interrupt request sources.

Table 6-3. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register

INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTPO PIFO PMKO PPRO

INTP1 PIF1 PMK1 PPR1

INTP2 PIF2 PMK2 PPR2

INTP3 PIF3 PMK3 PPR3

INTCSIO CSIIFO CSIMKO CSIPRO

INTCSI1 CSIIF1 CSIMK1 CSIPR1

INTTM3 TMIF3 TMMK3 TMPR3

INTTMO TMIFO IFOH TMMKO MKOH TMPRO PROH
INTTM1 TMIF1 TMMK1 TMPR1

INTTM2 TMIF2 TMMK2 TMPR2

INTAD ADIF ADMK ADPR

The following six types of registers control the interrupt function:

« Interrupt request flag registers (IFOL, IFOH)
 Interrupt mask flag registers (MKOL, MKOH)
 Priority specification flag registers (PROL, PROH)
« External interrupt mode register (INTMO)

» Sampling clock select register (SCS)

e Program status word (PSW)
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Format of Interrupt Request Flag Registers

Symbol <75 <> <5> <4> <3> <2> <1> <0> Address After Reset R/W
IFOL |TMIF3|CSIIFLCSIIFO| PIF3 | PIF2 | PIF1 | PIFO |TMIF4| FFEOH O0OH R/W

7 6 <5> 4 <3> <2> <1> <0>
IFOH 0 0 W‘T’T;:e 0 ADIF |TMIF2| TMIF1|TMIFO| FFE1H 00H R/W

xx|F | Interrupt request flag

0 Interrupt request signal is not generated

1 Interrupt request signal is generated and interrupt
is requested

Note: The WTIF is a test input flag and does not generate a vectored Interrupt request.

Cautions: 1. The TMIF4 flag can be read/written only when the watchdog timer is used as an interval
timer. Clear the TMIF4 flag to 0 when the watchdog timer mode 1 is used.
2. Be sure to set bits 4, 6, and 7 of I[FOH to 0.

Format of Interrupt Mask Flag Registers

Symbol 7. > <B> <4> <3> <2> <1> <0> Address After Reset R/W

mKoL [TVIMKICSMIICSMI pvcs | pMic2 | Pvka [ Pvko| M| FFE4H FFH RW
7 6 <5> 4 <3> <2> <1> <0>
Note
MKOH | 1 | 1 |wrmk| 1 |ADMK|TVMKITMMICTVMI) presy FFH RIW

xxMK | Controls interrupt servicing

0 Enables interrupt servicing

1 Disables interrupt servicing

Note: The WTMK controls enabling/disabling the release of the Standby mode. It does not control the
interrupt function.

Cautions: 1. The TMMKA4 flag is undefined when it is read while the watchdog timer is used in the
watchdog timer mode 1.
2. Because port 0 is shared with external Interrupt request inputs, the corresponding
Interrupt request flag is set when the output mode is specified and the output level of a
port pin is changed. To use the port in the output mode, therefore, set the corresponding
interrupt mask flag to 1 in advance.
3. Be sure to set bits 4, 6, and 7 of MKOH to 1.
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Format of Priority Specification Flag Registers

Symbol 7. 6> <B> <4> <3> <2> <1> <0> Address After Reset R/W
PROL | VPR |CSPR|CSPR| ppR3| pPR2 | PPR1|PPRO| PR | FFEBH  FFH  RW

7 6 5 4 <3> <2> <1>  <0>

PROH 1 1 1 1 |ADPR TM2PR TMlPR TMOPR

FFE9H FFH RIW

xxPR | Selects priority level

0 High priority level

1 Low priority level

Cautions: 1. Set the TMPR4 flag to 1 when using the watchdog timer in the watchdog timer mode 1.
2. Be sure to set bits 4 through 7 of PROH to 1.

Format of External Interrupt Mode Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

INTMO | ES31 | ES30 | ES21 | ES20 | ES11 |ES10| O 0 FFECH O0H R/W

ES11 | ES10 | Selects valid edge of INTPO

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both rising and falling edges

ES21 | ES20 | Selects valid edge of INTP1

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both rising and falling edges

ES31 | ES30 | Selects valid edge of INTP2

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both rising and falling edges

Caution: Before setting the valid edges of the INTPO/TIO/PQO0 pins, stop the timer operation by clearing
bits 1 to 3 (TMCO01 to TMCO03) of the 16-bit timer mode control register (TMCO) to 0, 0, 0.

Remark: INTPO pin also functions as TI0/P0O.
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Format of Sampling Clock Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

SCS 0 0 0 0 0 0 |SCS1|SCS0| FF47H O00H R/IW

SCS1 | SCSO0 | Selects sampling clock of INTPO
fX/2N+]_

Setting prohibited

fx/26 (156 kHz)

0 0
0 1
1 0
1 1

fx/27 (78.1 kHz)

Caution: f x/2N*1listhe clock suppliedtothe CPU;f x/28andfx/27 are the clocks supplied to the peripheral
hardware. f x/2N*1is stopped in the HALT mode.

Remarks: N: Value (N = 0 to 4) set to bits 0 to 2 (PCCO to PCC2) of processor clock control register
fx:  Main system clock oscillation frequency
(): Atfx =10.0 MHz operation

Format of Program Status Word

Symbol 7 6 5 4 3 2 1 0 After Reset

PSW IE Z |RBS1| AC |RBSO| O ISP | CY 02H

‘ ‘ ‘ ‘ ‘ Used when normal instruction is executed

\— ISP

0

Priority of interrupt currently serviced

Interrupt with higher priority is serviced (interrupt with
lower priority is disabled)

Interrupt is not accepted, or interrupt with lower
1 priority is serviced (all maskable interrupts are
enabled)

IE Enables/disables accepting Interrupt request

0 Disables

1 Enables
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(14) Registers controlling test function

The names of the test input flag and test mask flag corresponding to the test input signal name are as follows.

Test Input Sources

Test Input Test Input Flag Test Mask Flag Internal/

Name Trigger External
INTWT Watch timer overflow WTIF WTMK Internal
INTPT4 Falling edge detection at port 4 KRIF KRMK External

The following three types of registers control the test function:

 Interrupt request flag register OH (IFOH)
 Interrupt mask flag register OH (MKOH)
« Key return mode register (KRM)

Format of Interrupt Request Flag Register OH

After
Symbol 7 6 <5> 4 <3> <2> <1> <0> Address Reset RIW
IFOH| O 0 |WTIF| 0 |ADIF|TMIF2|TMIF1TMIFO FFE1H 00H RIW
WTIF Watch timer overflow detection flag

Caution: Be sure to clear bits 4, 6, and 7 to O.

Symbol 7 6

0 Not detected

1 Detected

Format of Interrupt Mask Flag Register OH

After
<5> 4 <3>  <2> <I>  <0> Address Reset RIW
MKOH 1 1 [WTMK 1 |ADMK|TMMK2|TMMK1 [TMMKO FFESH FFH R/W
WTMK Standby mode control by watch timer

Caution: Be sure to set bits 4, 6, and 7 to 1.
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Format of Key Return Mode Register

After
Symbol 7 6 5 4 3 2 <1> <0> Address Reset R/W
KRM| O 0 0 0 0 0 |KRMK|KRIF FFF6H 02H R/W
— KRIF Key return signal detection flag

0 Not detected

1 Detected (port 4 falling edge detection)

KRMK Standby mode control by key return signal

0 Enables releasing Standby mode

1 Disables releasing Standby mode

Caution: When port 4 falling edge detection is used, be sure to clear KRIF to O (it is not cleared
automatically).
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(15) Registers controlling external device expansion function

The following two registers control the external device expansion function:

¢ Memory expansion mode register (MM)
* Internal memory size switching register (IMS)

Format of Memory Expansion Mode Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
MM 0 0 PW1 | PWO 0 MM2 | MM1 | MMO FFF8H 10H R/W
Selects single-chip/ Status of P40 to P47, P50 to P57, P64 to P67 pins
MM2 | MM1 | MMO | memory expansion
mode P40 to P47 | P50 to P53 P54, P55 P56, P57 P64 to P67
0 0 0 Input
Single-chip mode Po(;t P Port mode
0 0 1 mode Output
0 1 1 256-byte Port mode
mode
10 | o0 4K Port mode P64 = RD
Memory mode P65 = WR
expansion ADO to AD7
mode 16K . P66 = WAIT
A8 to All P =
! 0 ! mode ort mode | Pe7 = ASTB
Al2, A13
FullNote
1 1 1 address Al4, A15
mode
Other than above Setting prohibited

PW1 | PWO | Controls wait state

No wait

Wait (1 wait state is inserted)

Setting prohibited

|| OO

| O|Fr| O

Wait control by external wait pin

Note: The Full Address mode is a mode in which the entire area of the 64K address space, except the internal
ROM, RAM, SFR, and unused areas, can be externally expanded.

Remark: The P60 to P63 pins can be used in the Port mode, regardless of the single-chip mode and memory
expansion mode.
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Format of Internal Memory Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

IMS | RAM2 ‘ RAM1 ‘ RAMO ‘ 0 ‘ ROM3 ‘ ROM2 ‘ ROM1 ‘ ROMOl FFFOH Note 1 w
\ |

ROM3 | ROM2 | ROM1 | ROMO | Selects internal ROM capacity
0 0 1 0 8K
0 1 0 0 16K
0 1 1 0 24K
1 0 0 0 32K
1 0 1 0 40K Note 2
1 1 0 0 |48k Note2
1 1 1 0 | 56K Notes2.3
1 1 1 1 | 60K Note2

Settings other than above are prohibited

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity

0 1 0 512 bytes

1 1 0 1024 bytes

Settings other than above are prohibited

Notes: 1. The value of this register after reset differs depending on the product (refer to the table below).
2. Setting prohibited for the uPD78014/14Y and 78014H Subseries.
3. When the external device expansion function of the yPD78018F/18FY is used, set the internal ROM
capacity to 56K or less.

Value of Internal Memory Size Switching Register After Reset

Part Number Value After Reset
uPD78011B/11BY/11F/11FY/11H 42H
uPD78012B/12BY/12F/12FY/12H 44H
uPD78013/13Y/13F/13FY/13H C6H
uPD78014/14Y/P014/P014Y/14F/14FY/14H C8H
uPD78015F/15FY CAH
UPD78016F/16FY CCH
uPD78018F/18FY/P018F/PO18FY CFH
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(16) Register controlling standby function

The standby function is intended to decrease the power consumption of the system. The following two modes
are available: HALT and STOP.

When MCU is released from the STOP mode, a wait time is required for the crystal to resume oscillations. The

wait time is controlled by the following register:

» Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset  R/W

OSTS 0 0 0 0 0 |OSTS2|0STS1|0STS0| FFFAH 04H R/W
I R

0sTs2|0sTs1|0sTSo Selects osci[lation stabilization time
when releasing STOP mode

0 0 0 | 2:3/fx (819 us)

0 0 1 | 2%x (3.28 ms)
0 1 0 | 21/ (6.55 ms)
0 1 1 2Y/fx (13.1 ms)
1 0 0 | 2% (26.2 ms)

Settings other than above are prohibited

Remarks fx:  Main system clock oscillation frequency
Values in parentheses apply to operation with fx= 10.0 MHz.
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The operation status in the HALT mode is described below.

HALT Mode Operating Status

(@) When HALT instruction is executed while system operates on main system clock

Item

Setting of HALT Mode

Without Subsystem Clock Note 1 With Subsystem Clock Note 2

Clock generator

Both main system clock and subsystem clock can oscillate.
Supply of clock to CPU is stopped.

CPU

Stops operation

Port (output latch)

Retains previous status before setting HALT mode

16-bit timer/event counter

8-bit timer/event counter

Watchdog timer

A/D converter

Operable

Watch timer Operable when x/28 is selected as | Operable
count clock
Serial interface Other than automatic trans-| Operable

mission/reception function

Automatic transmission/
reception function

Stops operation

External interrupt

INTPO

Operable when clock to peripheral hardware (fx/2%, fx/27) is selected as
sampling clock

INTP1 to INTP3

Operable

Externally
extended bus line

ADO to AD7 High impedance

A8 to Al15 Retains previous status before setting HALT mode
ASTB Low level

WR, RD High level

WAIT High impedance

Notes: 1. Includes the case in which an external clock is not supplied as the subsystem clock.
2. Includes the case in which an external clock is supplied as the subsystem clock.
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(b) When HALT instruction is executed while system operates on subsystem clock

Item

Setting of HALT Mode

When Main System Clock
Oscillation Continues

When Main System Clock
Oscillation Stops

Clock generator

Both main system clock and subsystem clock can oscillate.

Supply of clock to CPU is stopped.

CPU

Stops operation

Port (output latch)

Retains previous status before setting HALT mode

16-bit timer/event counter

8-bit timer/event counter

Operable

Stops operation

Operable when TI1 or TI2
is selected as count clock

Watchdog timer

Stops operation

mission/reception function

A/D converter Operable Stops operation

Watch timer Operable when fxT is selected as
count clock

Serial interface Other than automatic trans-| Operable Operable when external clock is

selected

Automatic transmission/
reception function

Stops operation

External interrupt

INTPO

Operable when clock to peripheral
hardware (fx/26, fx/27) is selected as
sampling clock

Stops operation

Externally
extended bus line

INTP1 to INTP3 Operable

ADO to AD7 High impedance

A8 to Al15 Retains previous status before setting HALT mode
ASTB Low level

m, RD High level

WAIT High impedance
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The operation status in the STOP mode is described below.

STOP Mode Operating Status

Setting of STOP

Mode When Subsystem Clock Is Used | When Subsystem Clock Is Not Used
Item
Clock generator Only main system clock stops oscillation
CPU Stops operation
Output port (output latch) Retains previous status immediately before STOP instruction execution
16-bit timer/event counter Stops operation
8-bit timer/event counter Operable only when TI1 or TI2 is selected as count clock
Watchdog timer Stops operation
A/D converter
Watch timer Operable only when fxT is selected | Stops operation as count clock
as count clock

Serial Other than Operable only when external input clock is selected as serial clock
interface automatic trans-

mission/reception

function

Automatic trans-
mission/reception

Stops operation

function
External INTPO Cannot operate
interrupt INTP1 to INTP3 Operable

Externally | ADO to AD7

High impedance

expanded | A8 to Al5

Retains previous status immediately before STOP instruction execution

bus line ASTB Low level
WR, RD High level
WAIT High impedance

Cautions: 1. When the STOP mode is set, the X2 pinis internally connected to V

to minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode

in a system in which an external clock is used for the main system clock.
2. Because the interrupt request signal is used to release the Standby mode, if there is an
interrupt source with the interrupt request flag set and the interrupt mask flag reset, the

Standby mode is immediately released if set. Thus, the STOP mode is reset to the HALT

mode immediately after execution of the STOP instruction. After the wait set using the
oscillation stabilization time select register (OSTS), the operating mode is set.

op via a pull-up resistor
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(17) Reset function
The following two operations can be used to generate a reset signal:

e  External reset input via the RESET pin
* Internal reset by watchdog timer in the Watchdog Timer mode
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Table 6-4. Hardware Status After Reset (1/2)

Hardware

Status After Reset

Program counter (PC) Nete 1

Contents of reset vector table
(0000H, 0001H) are set

Stack pointer (SP)

Undefined

Program status word (PSW)

02H

RAM

Data memory

Undefined Noe 2

General-purpose register

Undefined Noe 2

Port (output latch) Ports 0 to 3 (PO to P3) 00H
Ports 4 to 6 (P4 to P6) Undefined
Port mode registers (PMO) 1FH
(PM1, PM2, PM3, PM5, PM6) FFH
Pull-up resistor option register (PUO) 00H
Processor clock control register (PCC) 04H
Memory expansion mode register (MM) 10H
Internal memory size switching register (IMS) Note 3
Internal expansion RAM size switching register (IXS) Note 4
Oscillation stabilization time select register (OSTS) 04H
16-bit timer/event counter | Timer register (TMO) 0000H
Compare register (CR00) Undefined
Capture register (CR01) Undefined
Clock select register (TCLO) 00H
Mode control register (TMCO) 00H
Output control register (TOCO) 00H
8-bit timer/event counter | Timer registers (TM1, TM2) 00H
Compare registers (CR10, CR20) Undefined
Clock select register (TCL1) 00H
Mode control register (TMC1) 00H
QOutput control register (TOC1) 00H
Watch timer Mode control register (TMC2) 0OH
Clock select register (TCL2)
Watchdog timer
Mode register (WDTM) 00H
Serial interface Clock select register (TCL3) 88H
Shift registers (S100, SIO1) Undefined
Mode registers (CSIMO, CSIM1) 00H
Serial bus interface control register (SBIC 00H
Slave address register (SVA) Undefined
Automatic data transmit/receive control O00H
register (ADTC)
Automatic data transmit/receive interval 00H
specification register (ADTI) Noe 5
Automatic data transmit/receive address O00H
pointer (ADTP)
Interrupt timing specification register (SINT) 00H
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Table 6-4. Hardware Status After Reset (2/2)

Hardware Status After Reset
A/D converter Mode register (ADM) 01H
Conversion result register (ADCR) Undefined
Input select register (ADIS) 00H
ROM correction Correction address registers (CORADO, 0000H
CORAD1)Nete 6
Correction control register (CORCN)Noe 6 00H
Interrupt Request flag registers (IFOL, IFOH) 00H
Mask flag registers (MKOL, MKOH) FFH
Priority specification flag registers (PROL, PROH) FFH
External interrupt mode register (INTMO) 00H
Key return mode register (KRM) 02H
Sampling clock select register (SCS) 00H
Notes: 1. Only the contents of the PC among hardware become undefined during reset input and oscillation

stabilization time wait. The other status is not different from that after reset as above.

2. The status before reset is retained in Standby mode.

3. The value after reset differs depending on the product, as follows:

uPD78011B/BY | uPD78012B/BY| uPD78013/Y uPD78014/Y uPD78015F/FY | uPD78016F/FY | uPD78018F/FY
uPD78011F/FY | uPD78012F/FY | uPD78013F/FY| uPD78P014F/FY UPD78PO18F/FY
uPD78011H HPD78012H HPD78013H uPD78014F/FY
uPD78014H
IMS | 42H 44H C6H C8H CAH CCH CFH
To use a mask ROM version, do not set IMS to a value other than that after reset, except, however,
when the external device expansion function is used with the uyPD78018F/FY.
4. Providedtothe yPD78011F/FY, 78012F/FY, 78013F/FY, 78014F/FY, 78015F/FY, 78016F/FY, 78018F/
FY, and 78P018F/FY (uPD78018F, 78018FY Subseries) only.
The value after reset differs depending on the product, as follows:
uPD78011F/FY | uPD78012F/FY | uPD78013F/FY| uPD78014F/FY | uPD78015F/FY | uPD78016F/FY | uPD78018F/FY
UPD78PO18F/FY
IXS |OCH 0BH OAH
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(18) Registers controlling ROM correction (mask ROM versions of

The following two types of registers control the ROM correction:

e Correction address registers 0 and 1 (CORADO and CORAD1)
e Correction control register (CORCN)

Symbol 15

UPD78018F/18FY subseries only)

Format of Correction Address Registers 0 and 1

0

CORADO

CORAD1

Address After Reset R/W
FF38H/FF39H 0000H R/W
FF3AH/FF3BH  0000H R/W

Cautions: 1. Set CORADO and CORAD1 when bits 1 (CORENO) and 3 (CORENL1) of the correction control

register (CORCN; refer to the figure below) are 0.

Only addresses where operation codes are stored can be set in CORADO and CORAD1.
3. Do not set the following addresses to CORADO and CORAD1:
* Address value in table area of table reference instruction (CALLT instruction): 0040H to

007FH

¢ Address value in vector table area: 0000H to 003FH

Format of Correction Control Register

Symbol 7 6 5 4 <3> <2> <1> <0> Address After Reset R/W
CORCN 0 0 0 0 |COREN1|CORST1|CORENO|CORSTO FFSAH 00H R/W Nete
L corsTo| Flag detecting coincidence between correction address
register 0 and fetch address
0 Coincidence not detected
Coincidence detected
coreno| Controls detection of coincidence between correction
address register 0 and fetch address
0 Detection disabled
Detection enabled
corsT1| Flag detecting coincidence between correction address
register 1 and fetch address
0 Coincidence not detected
Coincidence detected
coreN1| Controls detection of coincidence between correction
address register 1 and fetch address
0 Detection disabled
1 Detection enabled
Note: Bits 0 and 2 are read-only bits.
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(19) Register controlling internal memory capacity

The uPD78P014/14Y and pPD78P018F/18FY (PROM versions) allow users to select the internal memory capacity.
The following register is used to control the internal memory capacity:

* Internal memory size switching register (IMS)
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(a) uPD78P014/14Y (for uPD78014/14Y subseries only)

To map the memory of the uPD78P014 or 78P014Y identically to that of a mask ROM version, the value at the
time the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
IMS | RAM2 ‘ RAM1 ‘ RAMO‘ 0 ‘ROMB ‘ ROM2 ‘ ROM1 ‘ ROMOl FFFOH C8H w
L T ]

ROM3 | ROM2 | ROM1 | ROMO | Selects internal ROM capacity

0 0 0 1 ]4K
0 0 1 0 |8K
0 1 0 0 | 16K
0 1 1 0 |24K
1 0 0 0 |32K

Settings other than above are prohibited

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity

0 0 0 768 bytes

0 1 640 bytes

0
0 1 0 512 bytes
0 1 1 384 bytes

1 0 0 256 bytes

1 0 1 Setting prohibited

1 1 0 1024 bytes

1 1 1 | 896 bytes

The following table shows the set value of IMS to map the memory of the uPD78P014 or 78P014Y identically to
that of a mask ROM version.

Set Value of Internal Memory Size Switching Register

Target Mask ROM Version Set Value of IMS
uPD78001B/001BY 82H
uPD78002B/002BY 64H
uPD78011B/11BY 42H
uPD78012B/12BY 44H
uPD78013/13Y C6H
uPD78014/14Y C8H

Caution: When using a mask ROM version, do not set a value other than those shown in the above table
to IMS.
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(20) Register controlling internal expansion RAM capacity

The uPD78P018F/18FY (PROM versions) allow users to select the internal expansion RAM capacity.
The following register is used to control the internal expansion RAM capacity:

 Internal expansion RAM size switching register (IXS)

Format of Internal Expansion RAM Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

IX IX IX IX
IXS 0 0 0 0 RAM3|RAM2 | RAM1|RAMO FFF4H OAH w

IX IX IX IX | Selects internal expansion
RAM3 | RAM2 | RAM1 | RAMO| RAM capacity

1 0 1 0 | 1024 bytes (F400H to F7FFH)

1 0 1 1 | 512 bytes (F600H to F7FFH)

1 1 0 0 0 bytes

Settings other than above are prohibited

The following table shows the set value of IXS at which to map the internal expansion RAM of the uPD78P018F
or 78P018FY identically to that of a mask ROM version.

Set Value of Internal Expansion RAM Size Switching Register

Target Mask ROM Version Set Value of IXS
UPD78011F/11FY 0CH
uUPD78012F/12FY
uPD78013F/13FY
uPD78014F/14FY
uPD78015F/15FY OBH
UPD78016F/16FY
uPD78018F/18FY OAH

Cautions: 1. The pPD78014/14Y and uPD78014H Subseries do not provide IXS.
2. For the mask ROM version, IXS does not need to be set.
3. When using a mask ROM version, do not set a value other than those shown in the above table
to IXS.
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6.2 uPD780208 Subseries

6.2.1 Documentation Reference Information

Device Series Number User’'s Manual Number Date Published
uPD780208 U11302EJ3VOUMO00 October 1997

Caution: The user should check the current User’'s Manual with the information in this section to be sure of
having the most up-to-date information.

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>

(7)

4.
Example:

<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCC2| PCC1| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7

Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction
SET1 PCC2
is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.2.2 Memory Address Space

Each model in the uPD780208 Subseries can access a memory space of 64K. Figures 6-8 through 6-11 show
memory maps of the respective models.

Figure 6-8. Memory Map ( uPD780204)

FFFFH
Special function
registers (SFRs)
256 x 8 bits
FFOOH
FEFFH
General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
" Internal high-speed RAM |
1024 x 8 bits
FBOOH 7FFFH
FAFFH i )
~ Program area =
Internal buffer RAM
Data memory 64 x 8 bits 1000H
space FrcoH OFFFH
FABFH
Reserved 7  CALLFentry area o
FATEH 0800H
. 07FFH
FIP display RAM
80 x 8 bits = Program area =
FA30H
FA2FH 0080H
- Reserved = 007FH
8000H CALLT table area
T 7FFFH
0040H
Program 003FH
memory A Internal ROM A
space B 32768 x 8 bits § Vector table area
A A A 0000H 0000H
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Data memory

space

Program

memory
space

|

FFFFH

FFOOH
FEFFH

FEEOH
FEDFH

FBOOH
FAFFH

FACOH
FABFH

FA80H
FA7FH

FA30H
FA2FH

AOOOH
9FFFH

0000H

Figure 6-9. Memory Map ( uPD780205)

Special function
registers (SFRs)
256 x 8 bits

General-purpose
registers
32 x 8 bits

I Internal high-speed RAM
1024 x 8 bits

Internal buffer RAM
64 x 8 bits

Reserved

FIP display RAM
80 x 8 bits

- Reserved

L Internal ROM
I~ 40960 x 8 bits

9FFFH

1000H
OFFFH

0800H
07FFH

0080H
007FH

0040H
003FH

0000H

Program area

CALLF entry area

Program area

CALLT table area

Vector table area
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Figure 6-10. Memory Map ( uPD780206)

s FFFFH
Special function
registers (SFRs)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
2L Internal high-speed RAM =L
1024 x 8 bits
FBOOH BFFFH
FAFFH Internal buffer RAM
FACOH 64 x 8 bits N Program area N
FABFH
Reserved 1000H
Data memory FA80H OFFFH
space FA7FH FIP display RAM
EA30H 80 x 8 hits I CALLF entry area
FA2FH Reserved
F800H 0800H
F7EEH 07FFH
~_ Internal expansion RAM |
F400H 1024 x 8 bits A Program area A
F3FFH
0080H
A Reserved A 007FH
CO00H CALLT table area
BFFFH
0040H
Program g Internal ROM AL 003FH
memory space T 49152 x 8 bits B
Vector table area
0000H 0000H
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Figure 6-11. Memory Map ( uPD780208, 78P0208)

FFFFH
Special function
registers (SFRs)
256 x 8 bits
FFOOH
FEFFH | General-purpose
registers
FEDFH
2L Internal high-speed RAM oL
1024 x 8 bits
FBOOH EFFFH
FAFFH Internal buffer RAM
EACOH 64 x 8 bits N Program area =
FABFH
Reserved 1000H
Data memory FA80H OFFFH
space FATFH FIP display RAM
FA30H 80 x 8 hits = CALLF entry area ~
FA2FH R q
eserve
F800H 0800H
F7FFH 07FFH
A Internal expansion RAM |
FA00H 1024 x 8 bhits A Program area ~
F3FFH 0080H
= Reserved L 007FH
FOOOH CALLT table area
EFFFH
0040H
Program | intemalROM/PROM | 003FH
memory space T 61440 x 8 bits B
Vector table area
0000H 0000H
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6.2.3 Special Function Registers (SFRs)

Table 6-5. Special Function Register List ( uPD780208 Subseries) (1/2)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits |16 Bits

FFOOH Port 0 PO R/W v v - OOH
FFO1H Port 1 P1 v v —
FFO2H Port 2 P2 v v -
FFO3H Port 3 P3 v v -
FFO7H Port 7 P7 w v v -
FFO8H Port 8 P8 v v -
FFO9H Port 9 P9 v v -
FFOAH Port 10 P10 R/W v v —
FFOBH Port 11 P11 v v -
FFOCH Port 12 P12 v v —
FF10H 16-bit compare register CROO - - v Undefined
FF11H
FF12H 16-bit capture register CRO1 R - - v
FF13H
FF14H 16-bit timer register T™MO - - v 0000H
FF15H
FF16H 8-bit compare register 10 CR10 R/W - v - Undefined
FF17H 8-bit compare register 20 CR20 - v -
FF18H 8-bit timer register 1 T™MS | TM1 R - v v 00H
FF19H 8-bit timer register 2 TM2 - v
FF1AH Serial 1/0O shift register 0 SI00 R/W - v - Undefined
FF1BH Serial 1/0O shift register 1 SIo1 - v -
FF1FH A/D conversion result register ADCR R - v -
FF20H Port mode register 0 PMO R/W v v - 1FH
FF21H Port mode register 1 PM1 v v - FFH
FF22H Port mode register 2 PM2 v v -
FF23H Port mode register 3 PM3 v v -
FF27H Port mode register 7 PM7 v v - 1FH
FF2AH Port mode register 10 PM10 v v - FFH
FF2BH Port mode register 11 PM11 v v -
FF2CH Port mode register 12 PM12 v v -
FF40H Timer clock select register 0 TCLO v v - 00H
FF41H Timer clock select register 1 TCL1 - v -
FF42H Timer clock select register 2 TCL2 - v -
FF43H Timer clock select register 3 TCL3 - v - 88H
FF47H Sampling clock select register SCS - v - 00H
FF48H 16-bit timer mode control register TMCO v v -
FF49H 8-bit timer mode control register TMC1 v v -
FF4AH Watch timer mode control register TMC2 v v -
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Table 6-5. Special Function Register List (

UPD780208 Subseries) (2/2)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1 Bit | 8 Bits |16 Bits
FF4EH 16-bit timer output control register TOCO R/W v v - 00H
FF4FH 8-bit timer output control register TOC1 v v -
FF60H Serial operation mode register 0 CSIMO v v -
FF61H Serial bus interface control register SBIC v v -
FF62H Slave address register SVA - v - Undefined
FF63H Interrupt timing specification register SINT v v - 00H
FF68H Serial operation mode register 1 CSsiM1 v v -
FF69H Automatic data transmit/receive control register ADTC v v -
FF6AH Automatic data transmit/receive address pointer ADTP - v -
FF6BH Automatic data transmit/receive interval specification ADTI v v -
register
FF80H A/D converter mode register ADM v v - 01H
FF84H A/D converter input select register ADIS - v - 00H
FFAQH Display mode register 0 DSPMO ANl -
FFA1H Display mode register 1 DSPM1 - v -
FFA2H Display mode register 2 DSPM2 - v -
FFEOH Interrupt request flag register OL IFO | IFOL v v v
FFE1H Interrupt request flag register OH IFOH v v
FFE4H Interrupt mask flag register OL MKO | MKOL v v v FFH
FFE5H Interrupt mask flag register OH MKOH v v
FFESH Priority order specification flag register OL PRO | PROL v v v
FFE9H Priority order specification flag register OH PROH v v
FFECH External interrupt mode register INTMO - v - O00H
FFFOH Internal memory size switching register IMS - v - Note 2
FFF4H Internal expansion RAM size switching register IXS W - v - Note 2
FFF7H Pull-up resistor option register PUO R/W v v - 00H
FFFOH Watchdog timer mode register WDTM v v -
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register PCC v v -
Notes: 1. Only bit 7 enables for read-only operation.

2.

The value after resetting the internal memory size switching register (IMS) and internal expansion RAM

size switching register (1XS) differs depending on the product.

If using the mask ROM version, do not set any value other than that of IMS and IXS after reset, as

shown in the table below.

uPD780204 uPD780205 uPD780206 uPD780208 uPD78P0208
IMS C8H CAH CCH CFH
IXS None OAH
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(1) Registers controlling port functions

The following two types of registers control the ports:

» Port mode registers (PMO to PM3, PM7, PM10 to PM12)
 Pull-up resistor option register (PUO)
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Symbol
PMO

PM1

PM2

PM3

PM7

PM10

PM11

PM12

Symbol

PUO

Format of Port Mode Registers

7 6 5 4 3 2 1 0 Address After Reset R/W
0 0 0 1 PMO03 | PMO2 | PMO1 1 FF20H 1FH R/W
PM17 | PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 FF21H FFH R/IW
PM27 | PM26 | PM25 | PM24 | PM23 | PM22 | PM21 | PM20 FF22H FFH R/W
PM37 | PM36 | PM35 | PM34 | PM33 | PM32 | PM31 | PM30 FF23H FFH R/W
0 0 0 PM74 | PM73 | PM72 | PM71 | PM70 FF27H 1FH R/W
PM107|PM106|PM105|PM104|PM103| PM102| PM101|PM100 FF2AH FFH R/IW
PM117 |PM116 |PM115|PM114 |PM113 |PM112 | PM111|PM110 FF2BH FFH R/W
PM127 |PM126 |PM125|PM124|PM123 |PM122|PM121|PM120 FF2CH FFH RW
\ \ \ \ \ \ \ |
PMmn Selects 1/0 mode of Pmn pin
(m=0,1,2,3,7,10,11,12:n=0t0 7)
0 Output mode (output buffer ON)
1 Input mode (output buffer OFF)
Format of Pull-up Resistor Option Register
7 6 5 4 <3> <2> <1> <0> Address After Reset R/W
0 0 0 0 PUO3 | PUO2 | PUO1 | PUOO FFF7H 00H RIW
\ \ \ \
Selects internal pull-up resistor of Pm
PUOMI m=0,1, 2, 3)
0 Internal pull-up resistor not used
1 Internal pull-up resistor used

Cautions: 1. P00 and P04 pins do not incorporate a pull-up resistor (Port 0).

2. When port 1 is used as analog input for an A/D converter, an on-chip pull-up resistor cannot be

used even if 1 is set in PUOL.
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(2) Registers controlling clock generator

The following three registers control the clock generator:
» Processor clock control register (PCC)

» Display mode register 0 (DSPMO0)

 Display mode register 1 (DSPM1)

Format of Processor Clock Control Register

Symbol <7>  <6> <5> @ <4> 3 2 1 0 Address After Reset R/IW
PCC | MccC ‘ FRC ‘ CLS ‘ Css ‘ 0 ‘PCCZ ‘ PCC1 ‘ PCCO| FFFBH 04H R/wW et
R/W
CSS | PCC2 | PCC1 | PCCO | Selects CPU clock (fcru)
0 0 0 fx
0 0 1 fx/2
0 0 1 0 |2
0 1 1 [ w2l
1 0 0 |2
0 0 0 fxr/2
0 0 1
1 0 1 0
0 1 1
1 0 0
Settings other than above are prohibited
R
CLS | Status of CPU clock
0 Main system clock
1 Subsystem clock
R/W
FRC | Selects feedback resistor of subsystem clock
0 Uses internal feedback resistor
1 Does not use internal feedback resistor
R/W

MCC | Controls oscillation of main system clock N°te2

0 Enables oscillation

1 Stops oscillation

Notes: 1. Bit5 is aread-only bit.
2. When the CPU is operating from the subsystem clock, MCC should be used to stop the main system
clock oscillation. A STOP instruction should not be used.

Cautions: 1. Bit 3 must be setto 0.
2. Do not set MCC while an external clock is being input. This is because the X2 pinis pulled up to

Vop.

Remarks: fx: Main system clock oscillation frequency
fxr:  Subsystem clock oscillation frequency
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Symbol
DSPMO

R/W

Format of Display Mode Register 0 (1/2)

7 6 5 3 2 1 0 Address  After Reset R/W
KSF |DSPM06|DSPMO05|SEGS4|SEGS3|SEGS2|SEGS1|{SEGS0 FFAOH 00H R/W
SEGS4 | SEGS3 | SEGS2 | SEGS1 | SEGS0| Display segment (Display mode 1) Display output total (Display mode 2)

0 0 0 0 0 9 9

0 0 0 0 1 10 10
0 0 0 1 0 11 11
0 0 0 1 1 12 12
0 0 1 0 0 13 13
0 0 1 0 1 14 14
0 0 1 1 0 15 15
0 0 1 1 1 16 16
0 1 0 0 0 17 17
0 1 0 0 1 18 18
0 1 0 1 0 19 19
0 1 0 1 1 20 20
0 1 1 0 0 21 21
0 1 1 0 1 22 22
0 1 1 1 0 23 23
0 1 1 1 1 24 24
1 0 0 0 0 25 25
1 0 0 0 1 26 26
1 0 0 1 0 27 27
1 0 0 1 1 28 28
1 0 1 0 0 29 29
1 0 1 0 1 30 30
1 0 1 1 0 31 31
1 0 1 1 1 32 32
1 1 0 0 0 33 33
1 1 0 0 1 34 34
1 1 0 1 0 35 35
1 1 0 1 1 36 36
1 1 1 0 0 37 37
1 1 1 0 1 38 Note 38
1 1 1 1 0 39 Note 39
1 1 1 1 1 4(Q Noe 40

Note: When the sum of digits and segments is over 53, specification of the number of digits has the priority.
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Format of Display Mode Register 0 (2/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
DSPMO | KSF |DSPM06|DSPMO05|SEGS4|SEGS3|SEGS2|SEGS1|SEGS0 FFAOH 00H R/wW ot

R/W DSPMO05| Display mode setting

0 Display mode 1 (Segment/character type)

1 Display mode 2 (Type in which a segment spans two or more grids)

R/W |DSPMO06 [ Mode of noise elimination circuit for subsystem clock Now 2

0 2.5 MHz < fx £ 5.0 MHz

1 1.25 MHz < fx £ 2.5 MHz Note 3

R| KSF | Timing status

0 Display timing

1 Key scan timing

Notes: 1. Bit 7 (KSF) is a read-only bit.
2. Set this bit according to the main system clock oscillation frequency (fx) selected. Noise elimination
circuit is effective during FIP display operation.
3. When fx is used between 1.25 MHz and 2.5 MHz, set bit 6 (DSPMO06) to 1 prior to FIP display.

Caution: When the main system clock frequency selected is below 1.25 MHz and the FIP controller/

driver is enabled, make sure to use the main clock for watch timer counting by setting TCL24
to 0.
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Symbol
DSPM1

Format of Display Mode Register 1

7 6 5 3 2 1 0 Address  After Reset R/W
DIGS3 |DIGS2 | DIGS1|DIGS0|DIMS3| DIMS2| DIMS1 | DIMSO FFA1H O00H R/W
DIMSO | Display mode cycle setting

0 1024/fx is 1 display cycle (1 display cycle = 204.8 us: @ 5.0-MHz operation)

1 2048/fx is 1 display cycle (1 display cycle = 409.6 us: @ 5.0-MHz operation)

DIMS3 | DIMS2 | DIMS1 | FIP output signal cut width

0 0 0 1/16

0 0 1 2/16

0 1 0 4/16

0 1 1 6/16

1 0 0 8/16

1 0 1 10/16

1 1 0 12/16

1 1 1 14/16
DIGS3 | DIGS2 | DIGS1 | DIGSO | Display digit (Display mode 1) DSPMO05 = 0 Display pattern (Display mode 2) DSPMO05 = 1

0 0 0 0 Display stopped (static display) No© Display stopped (static display) No©

0 0 0 1 2 digits 2 patterns

0 0 1 0 3 digits 3 patterns

0 0 1 1 4 digits 4 patterns

0 1 0 0 5 digits 5 patterns

0 1 0 1 6 digits 6 patterns

0 1 1 0 7 digits 7 patterns

0 1 1 1 8 digits 8 patterns

1 0 0 0 9 digits 9 patterns

1 0 0 1 10 digits 10 patterns

1 0 1 0 11 digits 11 patterns

1 0 1 1 12 digits 12 patterns

1 1 0 0 13 digits 13 patterns

1 1 0 1 14 digits 14 patterns

1 1 1 0 15 digits 15 patterns

1 1 1 1 16 digits 16 patterns

Note: When setting to display stopped, static display can be set by operating the port output latch.
Remarks: fx: Main system clock oscillation frequency

DSPMO05: Bit 5 of display mode register 0 (DSPMO)
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(3) Registers controlling 16-bit timer/event counter

The following six registers control the 16-bit timer/event counter:

» Timer clock select register 0 (TCLO)
 16-bit timer mode control register (TMCO)
» 16-bit timer output control register (TOCO)
» Port mode register 3 (PM3)

- Refer to section (1) for the register format.
« External interrupt mode register (INTMO)

- Refer to section (13) for the register format.
» Sampling clock select register (SCS)

- Refer to section (13) for the register format.
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Symbol <7>

Format of Timer Clock Select Register 0

6 5 4 3 2 1 0 Address

TCLO | CLOE ‘TCLOG ‘ TCLO5 ‘ TCLO4 ‘ TCLO3 ‘ TCLO2 ‘ TCLO1 ‘ TCLOOl

Cautions: 1.

Remarks:

FF40H

After Reset RIW

00H

R/W

This section controls the clock output circuit.

Refer to (7) Registers controlling clock output function or
Chapter 10 of uPD780208 Subseries User's Manual

for detailed information.

TcLo6 | TeLos | TeLoa 16-bit_timer register count clock
selection
0 0 0 TIO (Valid edge specifiable)
0 0 1 | fx (5.0 MHz)
0 1 0 |2 (2.5MHz)
0 1 1 | f/2° (1.25 MHz)
1 0 0 | fx/2° (625 kHz)
Settings other than above are prohibited

Setting of the TIO/INTPO pin valid edge is performed by the external interrupt mode register
(INTMO), and selection of the sampling clock frequency is performed by the sampling clock
select register (SCS).

To read the count value when TIO has been specified as the TMO count clock, the value should
be read from TMO, not from the 16-bit capture register (CR0O1).
To write data other than that already written to TCLO, stop the timer operation once.

fx: Main system clock oscillation frequency

TIO :  16-bit timer/event counter input pin
TMO:  16-bit timer register

Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of 16-Bit Timer Mode Control Register

Symbol 7 6 5 4 3 2 1 <0> Address After Reset R/W
TMCO 0 0 0 0 TMCO03|TMC02|TMCO01|OVF00 FF48H OOH R/W
OVFO | 16-hit timer register overflow detection
0 Overflow not detected
1 Overflow detected
Operating mode and clear TOO output timing Interrupt request
TMCO03 | TMCO02 | TMCO1 ) ) )
mode selection selection generation
0 0 0 Operation stop No change Not generated
(TMO cleared to 0)
0 0 1 PWM mode PWM pulse output Generated on match
(free running) between TMO and CRO0
0 1 0 Free-running mode Match between TMO and
CROO
0 1 1 Match between TMO and
CROO or TIO valid edge
1 0 0 Clear and start on TIO valid Match between TMO and
edge CROO
1 0 1 Match between TMO and
CROO or TIO valid edge
1 1 0 Clear and start on match Match between TMO and
between TMO and CRO0O CRO0O
1 1 1 Match between TMO and
CROO or TIO valid edge

Cautions: 1. The 16-bit timer register (TMO) starts operation when a value other than 0, 0, 0 is set to TMCO1
to TMCO3 (operation stop mode). To stop the operation, set TMCO1 to TMCO3 to 0O, 0, 0.
2. Switch the clear mode and the TOO output timing after stopping the timer operation (by set-

Remarks: TOO:
TIO:

ting TMCO1 to TMCO3 to 0, 0, 0).

3. Setting of the TIO/INTPO pin valid edge is performed by the external interrupt mode register

(INTMO), and selection of the sampling clock frequency is performed by the sampling clock

select register (SCS).

4. When using the PWM mode, set the PWM and then set data to CROO.

TMO:  16-bit timer register
CRO0O0: 16-bit compare register
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Format of 16-Bit Timer Output Control Register

Symbol 7 6 5 4 <3> <2> 1 <0> Address After Reset R/W
TOCOl 0 ‘ 0 ‘ 0 ‘ 0 ‘ LVSO0 ‘ LVRO ‘ TOCOl‘ TOEO | FF4EH 00H R/W
TOEOQ | 16-bit timer/event counter output control
0 Output disabled (Port mode)
1 Output enabled
In PWM mode In other modes
TOCO - ; -
Active level selection | Timer output F/F control
0 Active high Inversion operation disabled
1 Active low Inversion operation enabled
16-bit timer/event counter timer output F/F
LVS0 | LVRO | status setting
0 0 No change
0 1 Timer output F/F reset (0)
1 0 Timer output F/F set (1)
1 1 Setting prohibited

Cautions: 1. Timer operation must be stopped before setting TOCO.
2. If LVSO and LVRO are read after data is set, they will be 0.
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(4) Registers controlling 8-bit timer/event counter

The following four registers control the 8-bit timer/event counters:

e Timer clock select register 1 (TCL1)
 8-bit timer mode control register (TMC1)
 8-hit timer output control register (TOC1)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
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Format of Timer Clock Select Register 1

Symbol 7 6 5 4 3 2 1 0 Address

TCL1 |TCL17 ‘ TCL16 ‘ TCL15 ‘ TCL14 ‘ TCL13 ‘ TCL12 ‘ TCL11 ‘TCLlOl FF41H

After Reset

00H

R/W
R/W

TCL13|TCL12

TCL11

TCL10

8-bit timer register 1 count
clock selection

TI1 falling edge

TI1 rising edge

/2 (2.5 MHz)

fx/2? (1.25 MHz)

fx/2® (625 kHz)

fx/2* (313 kHz)

fx/2° (156 kHz)

fx/2° (78.1 kHz)

fx/2” (39.1 kHz)

fx/2® (19.5 kHz)

fx/2° (9.8 kHz)

PP IP|IOlO|O|lOC|F ||+ | O|O

rRlO|O|RP|P|O|lO|FR|P|O|O|O

oO|r|O|Fr |O|FRP|O|F|O|F |+ |O

x/2'° (4.9 kHz)

RlRr|Rr|P|RP|R|P|lr|lo|lo|lo|lo|oO

1

1

1

fx/2? (1.2 kHz)

Settings other than above are prohibited

TCL17|TCL16

TCL15

TCL14

8-bit timer register 2 count
clock selection

TI2 falling edge

TI2 rising edge

fx/2 (2.5 MHz)

fx/2? (1.25 MHz)

fx/2% (625 kHz)

fx/2* (313 kHz)

fx/2° (156 kHz)

fx/2° (78.1 kHz)

fx/2” (39.1 kHz)

fx/2® (19.5 kHz)

fx/2° (9.8 kHz)

PiPr|P|IOOO|lOC|F ||, |O|O

RlO|O|FR|P|O|lO|FRr|P|O|O|O

O|r | O |O|FrP|O|FP|O|F |+ |O

x/2'° (4.9 kHz)

RlRr|RPr|RPR|P|RP|Rr|lrPr|lo|lo|lo|o|O

1

1

1

fx/2" (1.2 kHz)

Settings other than above are prohibited

Caution: IfTCL1 is to be rewritten in data other than identical data, the timer operation must be stopped first.

Remarks: fx:  Main system clock frequency
TI1: 8-bit timer register 1 input pin
TI2: 8-bit timer register 2 input pin

Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of 8-Bit Timer Mode Control Register

Symbol 7 6 5 4 3 2 <1> <0> Address  After Reset R/W

TMC1 0 0 0 0 0 |[TMC12|TCE2 |TCE1l FF49H 00H R/W

L TCE1

8-bit timer register 1 operation control

Operation stop (TM1 clear to 0)

Operation enable

TCE2

8-bit timer register 2 operation control

Operation stop (TM2 clear to 0)

Operation enable

TMC12

Operating mode selection

8-bit timer register x 2-channel mode (TM1, TM2)

16-bit timer register x 1-channel mode (TMS)

Cautions: 1. Switch the operation mode after stopping timer operation.
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Format of 8-Bit Timer Output Control Register

Symbol <7> <6> 5 <4>  <3B>  <2> 1 <0> Address  After Reset R/W
TOC1 | LVS2 |LVR2 |TOC15/ TOE2| LVS1| LVR1 |[TOC11|TOE1 FF4FH OOH R/W
L L L
TOE1 8-bit timer/event counter 1 output control

0 Output disable (Port mode)

1 Output enable

TOC11| 8-bit timer/event counter 1 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

8-bit timer/event counter 1 timer output F/F
LVS1|LVR1 status set

0 0 Unchanged

0 1 Timer output F/F reset (0)

1 0 Timer output F/F set (1)

1 1 Setting prohibited

TOE2 8-bit timer/event counter 2 output control

0 Output disable (Port mode)

1 Output enable

[TOC15| 8-bit timer/event counter 2 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

LVS2 | LVR2 8-bit timer/event counter 2 timer output F/F

status set
0 0 Unchanged
0 1 Timer output F/F reset (0)

1 0 Timer output F/F set (1)

1 1 Setting prohibited

Cautions: 1. Be sure to set TOC1 after stopping timer operation.
2. After data setting, 0 can be read from LVS1, LVS2, LVR1, and LVR2.
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(5) Registers controlling watch timer

The following two registers control the watch timer:

» Timer clock select register 2 (TCL2)
» Watch timer mode control register (TMC2)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL2|TCL27‘TCL26‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl FF42H 00H RIW

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 9 of uPD780208 Subseries User's Manual
for detailed information.

Note

TCL24 | Watch timer count clock selection
0 | fx/2® (19.5 kHz)
1 fxr (32.768 kHz)

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 11 of pPD780208 Subseries User's Manual

for detailed information.

Note: When using a main system clock of 1.25 MHz or less and a FIP controller/driver, select fx/28 as the
counter clock for the watch timer.

Caution: To write data other than that already written to TCL2, first stop the timer operation.
Remarks: fx:  Main system clock frequency
fxt: Subsystem clock oscillation frequency

Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
This register is also used to control the watchdog timer and the buzzer output function.
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Format of Watch Timer Mode Control Register

7 6 5 4 3 2 1 0 Address  After Reset R/W
0 |TMC26|TMC25|TMC24|TMC23{ TMC22| TMC21|TMC20 FF4AH OOH R/W
I
TMC23|TMC20] Watch flag set time selection
0 2Y%/fw (0.5 s)
1 ° 25/fw (0.25 s)
0 25/fw (977 us)
1 ! 2%/fw (488 u's)

TMC21| Prescaler operation controlN°t

0 | Clear after operation stops

1 Operation enable

TMC22| 5-bit counter operation control

0 | Clear after operation stops

1 Operation enable

TMC26{TMC25TMC24| Prescaler interval time selection

0 0 0 | 24w (488 pus)

0 1 2%/fw (977 us)

0
0 1 0 25/fw (1.95 ms)
0

1 1 27ffw (3.91 ms)

1 0 0 28/fw (7.81 ms)

1 0 | 1 | 2%w(15.6 ms)

Settings other than above are prohibited

Note: Do not frequently clear the prescaler when using the watch timer.

Remarks: fw: Watch timer clock frequency (fx/28 or fx)

Values in parentheses apply to operation with fw = 32.768 kHz.

A 1 second or 0.5 second interval can be generated with a 4.19304 MHz main system clock.

A 0.5 second or 0.25 second interval can be generated with the 32.768 kHz subsystem clock.
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(6) Registers controlling watchdog timer

The following two registers control the watchdog timer:

» Timer clock select register 2 (TCL2)
» Watchdog timer mode register (WDTM)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL2|TCL27‘TCL26‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl FF42H 00H R/W

Count clock selection

TCL22 | TCL21|TCL20
Watchdog Timer mode | Interval Timer mode

0 0 0 | f/2° (625 kHz) fx/2* (313 kHz)
0 0 1 | fx/2* (313 kHz) fx/2° (156 kHz)
0 1 0 | f/2° (156 kHz) fx/2° (78.1 kHz)
0 1 1 | f/2° (78.1 kHz) fx/2” (39.1 kHz)
1 0 0 | /27 (39.1 kHz) fx/2® (19.5 kHz)
1 0 1 | #x/2° (19.5 kHz) fx/2° (9.8 kHz)

1 1 0 | fx/2° 9.8k Hz) x/2'° (4.9 kHz)
1 1 1 | /2" (2.4 kHz) fx/2"? (1.2 kHz)

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or
Chapter 8 of uPD780208 Subseries User's Manual
for detailed information.

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 11 of pPD780208 Subseries User's Manual

for detailed information.

Caution: To write data other than that already written to TCL2, first stop the timer operation.

Remarks: fx:  Main system clock frequency
fxr: Subsystem clock oscillation frequency
Values in parentheses apply to operation with fx = 5.0 MHz.
This register is also used to control the watch timer and the buzzer output function.
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Symbol
WDTM

Format of Watchdog Timer Mode Register

<7> 6 5 4 3 2 1 0 Address  After Reset R/W
RUN 0 0 | WDTM4 |WDTM3 0 0 0 FFFOH 00H R/W
L]
Note 1

WDTM4 | WDTM3 | Watchdog timer operating mode selection

Interval timer mode™°'¢2

0 X (Maskable interrupt request occurs upon
generation of an overflow.)

Watchdog timer mode 1
1 0 (Non-maskable interrupt request occurs
upon generation of an overflow.)

Watchdog timer mode 2
1 1 (Reset operation is activated upon
generation of an overflow.)

Note 3

RUN Watchdog timer operation selection

0 Count stop

1 Counter is cleared and counting starts

Notes: 1. Once setto 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.
2. Starts operation as an interval timer as soon as RUN is set to 1.
3. Once set to 1, RUN cannot be cleared to 0 by software. Thus, once counting starts, it can only be
stopped by RESET input.

Cautions: 1. When 1 is set in RUN so that the watchdog timer is cleared, the actual overflow time is up
to 0.5% shorter than the time set by timer clock select register 2 (TCL2).
2. When using the watchdog timer mode 1 and 2, make sure that the interrupt request flag
(TMIF4) is set to 0 before settingWDTM4 to 1. IfWDTM4 is set to 1 while TMIF4 is 1, a non-
maskable interrupt request occurs regardless of the contents of WDTM3.

Remark: x: Don't care
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(7) Registers controlling clock output function

The following two registers control the clock output function:
» Timer clock select register 0 (TCLO)

» Port mode register 3 (PM3)

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 0

Symbol <7> 6 5 4 3 2 1 0 Address After Reset R/W
TCLO | CLOE ‘TCL06‘TCL05‘TCL04‘TCL03‘TCL02‘TCLOl ‘TCLOOl FF40H OOH RIW
! \ \ \ !
TCLO3|TCLO2 | TCLO1| TCLOO| PCL output clock selection
0 0 0 0 | fxr (32.768 kHz)
0 1 1 1 | /2% (625 kHz)
1 0 0 0 | /2" (313 kHz)
1 0 0 1 | #/2° (156 kHz)
1 0 1 0 | fx/2°(78.1 kHz)
1 0 1 1 | /27 (39.1 kHz)
1 1 0 0 | fx/2°(19.5 kHz)
Settings other than above are prohibited

This section controls the 16-bit timer.

Refer to (3) Registers controlling 16-bit timer/event counter or
Chapter 6 of uPD780208 Subseries User's Manual

for detailed information.

CLOE | PCL output control
0 Output disable

1 Output enable

Cautions: 1. When enabling PCL output, set TCLOO to TCLO3, then set 1 in CLOE with a 1-bit memory
manipulation instruction.
2. To write data other than that already written to TCLO, first stop the timer operation.

Remarks: fx:  Main system clock frequency

fxt:  Subsystem clock oscillation frequency
Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
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(8) Registers controlling buzzer output function

The following two registers control the buzzer output function:
« Timer clock select register 2 (TCL2)

» Port mode register 3 (PM3)

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL2|TCL27‘TCL26‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl FF42H 00H R/W

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 9 of uPD780208 Subseries User's Manual
for detailed information.

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or
Chapter 8 of uPD780208 Subseries User's Manual
for detailed information.

TCL27|TCL26 | TCL25| Buzzer output frequency selection
0 X X Buzzer output disable
1 0 0 | fx2'° (4.9 kHz)
1 0 1 | 2" (2.4 kHz)
1 1 0 | fx2" (1.2 kHz)
1 1 1 Setting prohibited

Caution: To write data other than that already written to TCL2, stop the timer operation once.
Remarks: fx:  Main system clock frequency

x:  Don't care
Values in parentheses apply to operation with fx = 5.0 MHz.
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(9) Registers controlling A/D converter

The following two registers control the A/D converter:

» A/D converter mode register (ADM)
« A/D converter input select register (ADIS)
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Symbol

ADM

Format of A/D Converter Mode Register

<7> <6> 5 4 3 2 1 0 Address After Reset R/W
CS | TRG | FR1 | FRO |ADM3|ADM2|ADM1| 1 FF80H 01H R/W
ADM3 | ADM2 | ADM1| Analog input channel selection
0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANIS
1 1 0 ANI6
1 1 1 ANI7
A/D conversion time selectionNee
FR1 FRO
When operated at fx = 5.0 MHz When operated at fx = 4.19 MHz
0 0 160/fx (32.0 us) 160/fx (38.1 us)
0 1 80/fx (Setting prohibitedNet 2) 80/fx (19.1 pus)
1 0 200/fx (40.0 pus) 200/fx (47.7 us)
1 1 Setting prohibited
TRG | External trigger selection
0 No external trigger (software starts mode)
1 Conversion started by external trigger (hardware starts mode)
CSs A/D conversion operation control
0 Operation stop
1 Operation start
Notes: 1. Set so that the A/D conversion time is 19.1 us or more.
2. Setting prohibited because the A/D conversion time is less than 19.1 us.
Cautions: 1. In consideration of power consumption reduction at the A/D converter when

the standby function is working, clear bit 7 (CS) of this register to 0 to stop
the A/D conversion operation before executing a HALT or STOP instruction.
2. Whenrestarting the stopped A/D conversion operation, start the A/D conversion

operation after clearing the interrupt request flag (ADIF) to 0.

Remark: fx: Main system clock frequency

163



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of A/D Converter Input Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset  R/W
ADIS 0 0 0 0 |ADIS3|ADIS2|ADIS1|ADISO| FF84H O00H R/W
\—‘—|: ADIS3|ADIS2 | ADIS1|ADISO| Number of analog input channel selection
0 0 0 0 No analog input channel (P10 to P17)
0 0 0 1 1 channel (ANIO, P11 to P17)
0 0 1 0 2 channels (ANIO, ANI1, P12 to P17)
0 0 1 1 | 3channels (ANIO to ANI2, P13 to P17)
0 1 0 0 4 channels (ANIO to ANI3, P14 to P17)
0 1 0 1 5 channels (ANIO to ANI4, P15 to P17)
0 1 1 0 6 channels (ANIO to ANI5, P16, P17)
0 1 1 1 7 channels (ANIO to ANI6, P17)
1 0 0 0 8 channels (ANIO to ANI7)
Settings other than above are prohibited

Cautions: 1. Set the analog input channel in the following order:

a. Setthe number of analog input channels with ADIS.

b. Using A/D converter mode register (ADM), select one channel to undergo A/D conver-

sion among the channels that are set for analog input with ADIS.

2. No internal pull-up resistor can be connected to the channels set for analog input with

ADIS, irrespective of the value of bit 1 (PUO1) of the pull-up resistor option register (PUO).
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(10) Registers controlling serial interface channel 0

The following four registers control serial interface channel 0:

Timer clock select register 3 (TCL3)

» Serial operation mode register 0 (CSIMO)

« Serial bus interface control register (SBIC)
Interrupt timing specification register (SINT)

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL3 |TCL37‘TCL36 ‘ TCL35 ‘ TCL34‘TCL33‘TCL32 ‘ TCL31‘TCL30| FF43H 88H RIW
Serial interface channel 0
TCL33|TCL32 | TCL31 | TCL30| cvial clock selection
0 1 1 0 | f/2° (1.25 MHz)
0 1 1 1 | /2° (625 kHz)
1 0 0 0 9 13 kHz
/2" (313 kHz)
1 0 0 1 X z
fx/2° (156 kHz)
1 0 1 0 X .1 kHz
fx/2° (78.1 kHz)
1 0 1 1 | /27 (39.1 kHz)
1 1 0 0 | f/2°(19.5 kHz)
1 1 0 1 9 8 kHz
fx/2° (9.8 K
Settings other than above are prohibited

for detailed information.

Caution: If a value that is not the same as the previous value must be written to TCL3, stop the serial transfer

before writing the value.

Remarks: fx: Main system clock frequency
Values in parentheses apply to operation with fx = 5.0 MHz.

This section controls the serial interface channel 1.
Refer to (11) Registers controlling serial interface channel 1 or
Chapter 14 of uPD780208 Subseries User's Manual
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Format of Serial Operation Mode Register 0

Symbol <7><6><5> 4 3 2 1 0  Address After Reset R/W
CSIM [CSIM |CSIM |CSIM [CSIM
CSIMO [csiEo| col {wuP o2 103 102 | or | oo EE60H 00H R/\WWNote 1
RIW |CSIM|CSIM Serial interface channel 0 clock selection
01 | 00
0 x Input clock to SCKO pin from off-chip
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 0 to 3 of timer clock select register 3 (TCL3)
R/W [CSIM|[CSIM|CSIM Operating Start SI0/P25 SO0/P26 SCKO0/P27
04 | 03 | 02 PM25| P25 |PM26) P26 \PM27| P2 Mode Bit Pin Function Pin Function Pin Function
0 ) ) MSB Note 2 SCKO
0 % 1 % 0 0 0 1 3-wire serial SI10 SO0 (CMOS
1 1/0 mode LSB (Input) (CMOS output) input/output)
Note 3 [Note 3 P25 SB1
0 x x 0 0 0 1 (CMOSs (N-ch open-drain
input/output) input/output) SCKO
1 0 SBI mode MSB (CMOSs
Note 3|Note 3 SBO P26 input/output)
1 0 0 x x 0 1 (N-ch open-drain| (CMOS input/
input/output) output)
Note 3 [Note 3 P25 SB1
0 x x 0 0 0 1 (CMOSs (N-ch open-drain SCKO
2-wire serial input/output) input/output) [(N-ch open-drain
1 1 1/0 mode MSB input/ output)
Note 3 [Note 3 SBO P26
1 0 0 x x 0 1 (N-ch open-drain (CMOS
input/output) input/output)
R/W |WUP| Wake-up function control Note 4
0 Interrupt request signal generation with each serial transfer in any mode
1 Interrupt request signal generation when the address received after bus release (when CMDD = RELD = 1) matches the
slave address register (SVA) in SBI mode
R | COIl| Slave address comparison result flag Not 5
0 Slave address register (SVA) not equal to serial 1/0 shift register 0 (SIO0) data
1 Slave address register (SVA) equal to serial 1/0 shift register 0 (SIO0) data
R/W |[CSIEQ| Serial interface channel O operation control
0 Operation stopped
1 Operation enable
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Notes: 1. Bit 6 (COl) is a read-only bit.
2. Can be used as P25 (CMOS input) when serial channel is used only for transmission.
3. Can be used freely as a port function when not used in SBI or 2-wire mode.
4. To use the wake-up function (WUP = 1), clear bit 5 (SIC) of the interrupt timing specify register (SINT)
to 0.
5. COIl becomes 0 when CSIEO = 0.

Caution: Do not change the operation mode (3-wire serial I/0, 2-wire serial I/O, or SBI) while the operation of
serial interface channel 0 is enabled. Stop the serial operation before changing the operation
mode.

Remarks:  x: Don't care
PMxx: Port mode register
Pxx:  Port output latch

Format of Serial Bus Interface Control Register (1/2)

Symbol .75 <6> <5> <4> <3> <2> <1> <0> Address After Reset R/W

SBIC |BSYE |ACKD|ACKE|ACKT |[CMDD|RELD |[CMDT|RELT| FF61H 00H R/whote

R/W Use for bus release signal output.
RELT | When RELT = 1, SO latch is set to 1. After SO latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.

R/W Use for command signal output.
CMDT | When CMDT = 1, SO latch is cleared to (0). After SO latch clearance, automatically cleared to (0).
Also cleared to (0) when CSIEO = 0.

R | RELD | Bus release detection

Clear Conditions (RELD = 0) Set Condition (RELD = 1)

* When transfer start instruction is executed

e If SIO0 and SVA values do not match in address
reception * When bus release signal (REL) is detected

e When CSIE0 = 0

« When RESET input is applied

R |CMDD| Command detection

Clear Conditions (CMDD = 0) Set Condition (CMDD = 1)

* When transfer start instruction is executed
¢ When bus release signal (REL) is detected
e When CSIE0 =0

e When RESET input is applied

« When command signal (CMD) is detected

R/W Acknowledge signal is output in synchronization with the falling-edge clock of SCKO just after execu-
ACKT | tion of the instruction to be set to 1, and after acknowledge signal output, automatically cleared to 0.
Also cleared to 0 upon start of serial interface transfer or when CSIEOQ = 0.

Note: Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.
Remark: CSIEO: Bit 7 of the serial operating mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address After Reset R/IW

SBIC |BSYE |ACKD |ACKE|ACKT |CMDD|RELD |CMDT|RELT| FF61H O00H R/whote

R/W [ ACKE | Acknowledge signal output control

0 Acknowledge signal automatic output disable (output with ACKT enable)
Before completion Acknowledge signal is output in synchronization with the 9th clock
of transfer falling edge of SCKO (automatically output when ACKE = 1).
1 Acknowledge signal is output in synchronization with the falling edge of SCKO
After completion just after execution of the instruction to be set to 1 (automatically output when
of transfer ACKE = 1).
However, it is not automatically cleared to 0 after acknowledge signal output.

R |ACKD| Acknowledge detection

Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)

* At the falling edge of SCKO immediately after the
busy mode has been released when a transfer * When acknowledge signal (ACK) is detected at the
start instruction is executed rising edge of SCKO clock after completion of

* When CSIEO =0 transfer

« When RESET input is applied

R/W |BSYEN | Synchronizing busy signal output control

Disables busy signal, which is output in synchronization with the falling edge of SCKO clock just aftef
execution of the instruction to be cleared to 0.

1 Outputs busy signal at the falling edge of SCKO clock following the acknowledge signal.

Note: Busy mode can be cleared by starting a serial interface transfer. However, the BSYE flag is not
cleared to 0.

Remarks: Bits 0, 1, and 4 (RELT, CMDT, and ACKT) are 0 when read after data setting.
CSIEO: Bit 7 of the serial operating mode register 0 (CSIMO0)
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Format of Interrupt Timing Specification Register

Symbol 7 6> <55 <4> 3 2 1 0 Address After Reset  R/W

SINT 0 CLD | SIC |SVAM| 0 0 0 0 FF63H 00H R/WNete 1

R/IW

SVAM| SVA bit to be used as slave address

0 Bits0to 7

1 Bits1to 7

R/W . .
SIC | INTCSIO interrupt factor selection™°te 2
0 CSIIFO is set upon termination of a serial interface
channel 0 transfer
1 CSIIFO is set upon bus release detection or
termination of a serial interface channel 0 transfer
R

CLD | SCKO pin levelNote?

0 Low level

1 High level

Notes: 1. Bit 6 (CLD) is a read-only bit.
2. When using the wake-up function, set SIC to 0.
3. When CSIE = 0, CLD becomes 0.

Caution: Be sure to set bits 0 through 3 to 0.
Remarks:  SVA: Slave address register

CSIIFO: Interrupt request flag for INTCSIO
CSIEQ: Bit 7 of serial operation mode register 0 (CSIMO)
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(11) Registers controlling serial interface channel 1

The following four registers control serial interface channel 1:

» Timer clock select register 3 (TCL3)

» Serial operation mode register 1 (CSIM1)

« Automatic data transmit/receive control register (ADTC)

» Automatic data transmit/receive interval specification register (ADTI)

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL3 |TCL37 ‘ TCL36 ‘ TCL35 ‘ TCL34 ‘ TCL33 ‘ TCL32 ‘ TCL31 ‘TCL30| FF43H 88H R/W

——__This section controls the serial interface channel 0.
Refer to (10) Registers controlling serial interface channel 0 or
Chapter 13 of uPD780208 Subseries User's Manual
for detailed information.

Serial interface channel 1
serial clock selection

TCL37|TCL36 | TCL35|TCL34

x/2° (1.25 MHz)
x/2° (625 kHz)
fx/2* (313 kHz)
x/2° (156 kHz)
fx/2° (78.1 kHz)
/27 (39.1 kHz)
x/28 (19.5 kHz)
1 0 1 | /2° (9.8 kHz)

Settings other than above are prohibited

o|lr|r|lo|lO|r|r
olr|Oo|lr|O|r|O

PlrRr|lrPr|rP|r|rR|Oo|O
rlo|lo|o|o|r |k

Caution: If a value that is not the same as the previous value must be written to TCL3, stop the serial transfer
before writing the value.

Remarks: fx: Main system clock frequency
Values in parentheses apply to operation with fx = 5.0 MHz.

170



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Serial Operation Mode Register 1

Symbol <7> 6 <5> 4 3 2 1 O Address After Reset  R/W
CSIM [CSIM
CSIM1 [csiEl| DIR |ATE| 0O 0 o 31 1o EF68H 00H RIW
CSIM|CSIM - .
Serial interface channel 1 clock selection
11 | 10
0 x | Clock externally input to SCK1 pinNote
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 4 to 7 of timer clock select register 3 (TCL3)
ATE| Serial interface channel 1 operating mode selection
0 3-wire serial 1/0 mode
1 3-wire serial I/0 mode with automatic transmit/receive function
DIR Start Bit SI1 Pin Function SO1 Pin Function
0 MSB
S11/P20 (Input) SO1 (CMOS output)
1 LSB
CSIM Shift Register |Serial Clock Counter SI11/P20 SO1/P21 SCK1/P22
CSIE]] PM20| P20 |PM21| P21 |PM22| P22 . . . . ) ) . )
11 1 Operation Operation Control |  Pin Function Pin Function Pin Function
Note 2 |Note 2 [Note 2 [Note 2 Note 2 Note 2 P20 P21 p22
0 x x x x x x x | Operation stop Clear (CMOSs (CMOs (CMOSs
input/output) input/output) input/output)
SCK1
0 1 X
Note 3 [Note 3 - . SjqNote 3 s01 (Input)
1 1 x 0 0 Operation enable| Count operation
(Input) (CMOS output) —
SCK1
1 0 1
(CMOS output)
Notes: 1. If the external clock input has been selected with CSIM11 set to 0, set bit 1 (BUSY1) and

2. Can be used freely as a port function when not used in the 3-wire mode.
Can be used as P20 when only the transmitter is used. (Set bit 7 (RE) of ADTC to 0.)

Remarks: x: Don’t care

PMxx: Port mode register

Pxx:

Port output latch

bit 2 (STRB) of the automatic data transmit/receive control register (ADTC) to 0, O.
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Format of Automatic Data Transmit/Receive Control Register

Symbol .75 6> <B5>  <4>  <3> <2>  <1> <0> Address  After Reset R/W

ADTC | RE |ARLD|ERCE| ERR | TRF |STRB|BUSY1BUSYO| FF69H 00H R/whete 1
L]
R/W -
BUSY1|BUSYO| Busy input control
0 x Not using busy input
1 0 Busy input enable (active high)
1 1 Busy input enable (active low)
R/W
STRB| Strobe output control
0 Strobe output disable
1 Strobe output enable
R - - - -
TRF | Status of automatic transmit/receive function™°te 2
Detection of termination of automatic transmission/
0 reception (This bit is set to 0 upon suspension of
automatic transmission/reception or when ARLD = 0.)
1 During automatic transmission/reception
(This bit is set to 1 when data is written to SIO1.)
R - - - -
ERR | Error detection of automatic transmit/receive
function
0 No error
(This bit is set to 0 when data is written to SIO1.)
1 Error occurred
R/W - -
ERCE| Error check control of automatic transmit/
receive function
0 Error check disable
Error check enable (only when BUSY1 = 1)
R/W - - - -
ARLD | Operating mode selection of automatic transmit/
receive function
0 Single operating mode
Repetitive operating mode
R/W - - - -
RE | Receive control of automatic transmit/receive
function
0 Receive disable
Receive enable

Notes: 1. Bits 3 and 4 (TRF and ERR) are read-only bits.
2. The termination of automatic transmission/reception should be judged by using TRF, not CSIIF1 (interrupt
request flag).

Caution: When an external clock input is selected with bit 1 (CSIM11) of the serial operating mode register 1
(CSIM1) set to 0, set STRB and BUSY1 of ADTC to 0, 0.

Remark: x:Don't care
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Format of Automatic Data Transmit/Receive Interval Specification Register (1/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset  R/W

ADTI |ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH O00H R/W
ADTI7 | Data transfer interval control
0 No control of interval by ADTINote 1
1 Control of interval by ADTI (ADTIO to ADTI4)
Data transfer interval specification (fx = 5.0-MHz operation)
ADTI4 |ADTI3 |ADTI2 |[ADTI1 |ADTIO
Minimumnote 2 MaximumpMNote 2
0 0 0 0 0 36.8 us + 0.5/fsck 40.0 ps + 1.5/fsck
0 0 0 0 1 62.4 us + 0.5/fsck 65.6 us + 1.5/fsck
0 0 0 1 0 88.0 us + 0.5/fsck 91.2 us + 1.5/fsck
0 0 0 1 1 113.6 us + 0.5/fsck 116.8 us + 1.5/fsck
0 0 1 0 0 139.2 us + 0.5/fsck 142.4 us + 1.5/fsck
0 0 1 0 1 164.8 us + 0.5/fsck 168.0 us + 1.5/fsck
0 0 1 1 0 190.4 us + 0.5/fsck 193.6 us + 1.5/fsck
0 0 1 1 1 216.0 us + 0.5/fsck 219.2 ps + 1.5/fsck
0 1 0 0 0 241.6 us + 0.5/fsck 244.8 us + 1.5/fsck
0 1 0 0 1 267.2 ps + 0.5/fsck 270.4 ps + 1.5/fsck
0 1 0 1 0 292.8 us + 0.5/fsck 296.0 us + 1.5/fsck
0 1 0 1 1 318.4 us + 0.5/fsck 321.6 us + 1.5/fsck
0 1 1 0 0 344.0 us + 0.5/fsck 347.2 ps + 1.5/fsck
0 1 1 0 1 369.6 us + 0.5/fsck 372.8 us + 1.5/fsck
0 1 1 1 0 395.2 us + 0.5/fsck 398.4 us + 1.5/fsck
0 1 1 1 1 420.8 us + 0.5/fsck 424.0 us + 1.5/fsck
Notes: 1. The interval is dependent only on CPU processing.

The data transfer interval includes an error. The data transfer minimum and maximum intervals are found
from the following expressions (n: Value setin ADTIO to ADTI4). However, if a minimum calculated by the
following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

. 27 56 0.5
Minimum = (n + 1) x + +

fx fx fsck

) 27 72 1.5
Maximum = (n + 1) x + +

fx fx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive function.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTI is used to control the interval time for data transfer by the automatic data transmit/
receive function, busy control is invalid.

Remarks: fx: Main system clock frequency
fsck:  Serial clock frequency
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Symbol

ADTI

174

Format of Automatic Data Transmit/Receive Interval Specification Register (2/2)

7 6 5 4 3 2 1 0 Address After Reset R/W
ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH OOH R/W
Data transfer interval specification (fx = 5.0-MHz operation)
ADTI4 |ADTI3 |ADTI2 [ADTI1| ADTIO
MinimumNete Maximumnete
1 0 0 0 0 446.4 us + 0.5/fsck 449.6 us + 1.5/fsck
1 0 0 0 1 472.0 us + 0.5/fsck 475.2 us + 1.5/fsck
1 0 0 1 0 497.6 us + 0.5/fsck 500.8 us + 1.5/fsck
1 0 0 1 1 523.2 us + 0.5/fsck 526.4 us + 1.5/fsck
1 0 1 0 0 548.8 us + 0.5/fsck 552.0 us + 1.5/fsck
1 0 1 0 1 574.4 us + 0.5/fsck 577.6 us + 1.5/fsck
1 0 1 1 0 600.0 us + 0.5/fsck 603.2 us + 1.5/fsck
1 0 1 1 1 625.6 us + 0.5/fsck 628.8 us + 1.5/fsck
1 1 0 0 0 651.2 us + 0.5/fsck 654.4 us + 1.5/fsck
1 1 0 0 1 676.8 us + 0.5/fsck 680.0 us + 1.5/fsck
1 1 0 1 0 702.4 us + 0.5/fsck 705.6 us + 1.5/fsck
1 1 0 1 1 728.0 us + 0.5/fsck 731.2 us + 1.5/fsck
1 1 1 0 0 753.6 us + 0.5/fsck 756.8 us + 1.5/fsck
1 1 1 0 1 779.2 us + 0.5/fsck 782.4 us + 1.5/fsck
1 1 1 1 0 804.8 us + 0.5/fsck 808.0 us + 1.5/fsck
1 1 1 1 1 830.4 us + 0.5/fsck 833.6 us + 1.5/fsck
Note: The data transfer interval includes an error. The data transfer minimum and maximum intervals are found
from the following expressions (n: Value set in ADTIO to ADTI4). However, if a minimum calculated by the
following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.
Minimum = (n + 1) x 2! + °6 + 05
fx fx fsck
Maximum = (n + 1) x 2! + 2 b2
fx fx fsck
Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive
function.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTl is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.
Remarks: fx: Main system clock frequency

fsck: Serial clock frequency
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(12) Registers controlling FIP controller

The following three registers control FIP controller:
» Display mode register 0 (DSPMO0)

» Display mode register 1 (DSPM1)

« Display mode register 2 (DSPM2)

Format of Display Mode Register 0 (1/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
DSPMO | KSF |DSPM06|DSPMO05|SEGS4|SEGS3| SEGS2|SEGS1|SEGS0 FFAOH 00H R/IW
R/W | SEGS4| SEGS3| SEGS2|SEGS1| SEGSO0| Display segment (Display mode 1) Display output total (Display mode 2)

0 0 0 0 0 9 9

0 0 0 0 1 10 10
0 0 0 1 0 11 11
0 0 0 1 1 12 12
0 0 1 0 0 13 13
0 0 1 0 1 14 14
0 0 1 1 0 15 15
0 0 1 1 1 16 16
0 1 0 0 0 17 17
0 1 0 0 1 18 18
0 1 0 1 0 19 19
0 1 0 1 1 20 20
0 1 1 0 0 21 21
0 1 1 0 1 22 22
0 1 1 1 0 23 23
0 1 1 1 1 24 24
1 0 0 0 0 25 25
1 0 0 0 1 26 26
1 0 0 1 0 27 27
1 0 0 1 1 28 28
1 0 1 0 0 29 29
1 0 1 0 1 30 30
1 0 1 1 0 31 31
1 0 1 1 1 32 32
1 1 0 0 0 33 33
1 1 0 0 1 34 34
1 1 0 1 0 35 35
1 1 0 1 1 36 36
1 1 1 0 0 37 37
1 1 1 0 1 38Note 38
1 1 1 1 0 39gNote 39
1 1 1 1 1 4QNote 40

Note: When the total number of digits and segments together exceeds 53, the digits will have the priority.
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Format of Display Mode Register 0 (2/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
DSPMO | KSF |DSPM06({DSPM05|SEGS4|SEGS3|SEGS2|SEGS1|SEGS0 FFAOH 00H R/w Notet

R/W [DSPM05| Display mode setting

0 Display mode 1 (Segment/character type)

1 Display mode 2 (Type in which a segment spans two or more grids.)

R/W |DSPM06| Subsystem clock noise eliminator mode setting Nete 2

0 2.5 MHz < fx £ 5.0 MHz

1 1.25 MHz < fx £ 2.5 MHz Note 3

R| KSF | Timing state

0 Display timing

1 Key scan timing

Notes: 1.Bit 7 (KSF) is a read-only bit.

2. Set the values according to the main system clock oscillation frequency (fx) used. The noise

eliminator is effective during FIP display operations.

3. If the fx selected is between 1.25 MHz and 2.5 MHz, set DSPMO06 to 1 prior to FIP display.

Caution: When a main system clock frequency below 1.25 MHz is selected and the FIP controller/
driveris used, make sure to use the main system clock for watch timer counting by setting

TCL24 to 0.
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Symbol
DSPM1

7 6

5 4

3

Format of Display Mode Register 1

2 1 0 Address  After Reset R/IW

DIGS3|DIGS2|DIGS1|DIGS0

DIMS3| DIMS2| DIMS1 | DIMSO FFAIH

00H RIW

DIMSO| Display mode cycle setting

0 1024/fx is 1 display cycle. (1 display cycle = 204.8 us when operated at 5.0 MHz)

1 2048/fx is 1 display cycle. (1 display cycle = 409.6 us when operated at 5.0 MHz)

DIMS3|DIMS2|DIMS1

FIP output signal cut width

0 0 0 1/16
0 0 1 2/16
0 1 0 4/16
0 1 1 6/16
1 0 0 8/16
1 0 1 10/16
1 1 0 12/16
1 1 1 14/16

DIGS3|DIGS2 | DIGS1|DIGSO0| Display digit (Display mode 1) DSPM05 = 0 | Display pattern (Display mode 2) DSPMO05 = 1
0 0 0 0 Display stopped (static display)Noe Display stopped (static display)Nee
0 0 0 1 2 digits 2 patterns
0 0 1 0 3 digits 3 patterns
0 0 1 1 4 digits 4 patterns
0 1 0 0 5 digits 5 patterns
0 1 0 1 6 digits 6 patterns
0 1 1 0 7 digits 7 patterns
0 1 1 1 8 digits 8 patterns
1 0 0 0 9 digits 9 patterns
1 0 0 1 10 digits 10 patterns
1 0 1 0 11 digits 11 patterns
1 0 1 1 12 digits 12 patterns
1 1 0 0 13 digits 13 patterns
1 1 0 1 14 digits 14 patterns
1 1 1 0 15 digits 15 patterns
1 1 1 1 16 digits 16 patterns

Note: Static display is possible when display stop is selected, by manipulating the port output latch.

Remarks:

fx:

Main system clock oscillation frequency
DSPMO5: Bit 5 of the display mode register 0 (DSPMO0)
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Format of Display Mode Register 2

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
DSPM2 | 0 ‘ 0 ‘USEGS‘USEG4‘USEG3‘USEGZ‘USEGl‘USEGOl FFA2H 00H R/W
USEG5|USEG4|USEG3|USEG2[USEG1|USEGO| Number of mask bits to be written

0 0 0 0 0 0 None
0 0 0 0 0 1 1

0 0 0 0 1 0 2

0 0 0 0 1 1 3

0 0 0 1 0 0 4

0 0 0 1 0 1 5

0 0 0 1 1 0 6

0 0 0 1 1 1 7

0 0 1 0 0 0 8

0 0 1 0 0 1 9

0 0 1 0 1 0 10

0 0 1 0 1 1 11

0 0 1 1 0 0 12

0 0 1 1 0 1 13

0 0 1 1 1 0 14

0 0 1 1 1 1 15

0 1 0 0 0 0 16

0 1 0 0 0 1 17

0 1 0 0 1 0 18

0 1 0 0 1 1 19

0 1 0 1 0 0 20

0 1 0 1 0 1 21

0 1 0 1 1 0 22

0 1 0 1 1 1 23

0 1 1 0 0 0 24

0 1 1 0 0 1 25

0 1 1 0 1 0 26

0 1 1 0 1 1 27

0 1 1 1 0 0 28

0 1 1 1 0 1 29

0 1 1 1 1 0 30

0 1 1 1 1 1 31

1 0 0 0 0 0 32

1 0 0 0 0 1 33

1 0 0 0 1 0 34

1 0 0 0 1 1 35

1 0 0 1 0 0 36

1 0 0 1 0 1 37

1 0 0 1 1 0 38

1 0 0 1 1 1 39

Settings other than above are prohibited.
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(13) Registers controlling interrupt function

A total of 15 interrupt sources are provided, including non-maskable, maskable, and software interrupts.

Table 6-6. Interrupt Source List

Interrupt Default Interrupt Source Internal/ Vector
T Priorit Ext | Table
ype Now | Name Trigger xierna Address
Non- — RESET Low voltage level External 0000H
maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H
mode 1 selected)
Maskable 0 INTWDT | Watchdog timer overflow (with interval timer
mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTCSIO End of serial interface channel 0 transfer Internal 000EH
6 INTCSI1 End of serial interface channel 1 transfer 0010H
7 INTTM3 Reference time interval signal from watch timer 0012H
8 INTTMO Generation of 16-bit timer/event counter 0014H
match signal
9 INTTM1 Generation of 8-bit timer/event counter 1 0016H
match signal
10 INTTM2 Generation of 8-bit timer/event counter 2 0018H
match signal
11 INTAD End of A/D converter conversion 001AH
12 INTKS Key scan timing from FIP controller/driver 001CH
Software — BRK BRK instruction execution — 003EH

Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the
highest priority and 12 is the lowest priority.
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The following table gives a listing of interrupt request flags, interrupt mask flags, and priority specification flags
corresponding to interrupt request sources.

Table 6-7. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register

INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTPO PIFO PMKO PPRO

INTP1 PIF1 PMK1 PPR1

INTP2 PIF2 PMK2 PPR2

INTP3 PIF3 PMK3 PPR3

INTCSIO CSIIFO CSIMKO CSIPRO

INTCSI1 CSIIF1 CSIMK1 CSIPR1

INTTM3 TMIF3 TMMK3 TMPR3

INTTMO TMIFO IFOH TMMKO MKOH TMPRO PROH
INTTM1 TMIF1 TMMK1 TMPR1

INTTM2 TMIF2 TMMK2 TMPR2

INTAD ADIF ADMK ADPR

INTKS KSIF KSMK KSPR
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The following six types of registers control the interrupt functions:

« Interrupt request flag registers (IFOL, IFOH)

« Interrupt mask flag registers (MKOL, MKOH)
 Priority specification flag registers (PROL, PROH)
« External interrupt mode register (INTMO)

» Sampling clock select register (SCS)

» Program status word (PSW)

Format of Interrupt Request Flag Registers

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address After Reset R/W

IFOL |TMIF3‘CSIIF1‘CSIIFO‘ PIF3 ‘ PIF2 ‘ PIF1 ‘ PIFO ‘TMIF4| FFEOH 00H RIW

<7> <6> <5> <4> <3> <2> <1> <0>

IFOH | 0 ‘ 0 ‘WTIFN"Ie KSIF ‘ ADIF ‘TMIFZ‘TMIFl‘TMIFOl FFE1H 00H RIW

‘ xxIF | Interrupt request flag

0 No interrupt request signal

1 Interrupt request signal is generated; interrupt request state

Note: WTIF is a test input flag. A vectored interrupt request is not generated.
Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a
watchdog timer is used in watchdog timer mode 1, set the TMIF4 flag to 0.

2. Always set bits 6 and 7 of IFOH to 0.

Format of Interrupt Mask Flag Registers

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address After Reset R/W

MKOL |TMMK3‘CSIMK1‘CSIMKO‘ PMK3 ‘ PMK2 ‘ PMK1 ‘ PMKO ‘TMMK4| FFE4H FFH R/W
7 6 <5> <4> <3> <2> <1> <0>

MKOH | 1 ‘ 1 ‘WTMK““E KSMK‘ADMK ‘TMMKZ‘TMMKl‘TMMKOl FFE5H FFH R/W

‘ xXMK | Interrupt serving and Standby mode control

0 Interrupt serving enabled, Standby mode release enabled

1 Interrupt serving disabled, Standby mode release disabled

Note: WTMK controls the Standby mode release enable/disable. This bit does not control the interrupt func-
tion.

Cautions: 1. Ifthe TMMKA4 flag is read when a watchdog timer is used in watchdog timer mode 1, the MKO
value becomes undefined.

2. Because port 0 has an alternate function as the external interrupt request input, when the
output level is changed by specifying the output mode of the port function, an interrupt
request flag is set. Therefore, 1 should be set in the interrupt mask flag before using the
output mode.

3. Always set bits 6 and 7 of MKOH to 1.
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Format of Priority Specification Flag Registers

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address

PROL |TMPR3‘CSIPR1‘CSIPRO‘ PPR3 ‘ PPR2 ‘ PPR1 ‘ PPRO ‘TMPR4| FFE8H

7 6 5 <4> <3> <2> <1> <0>

PROH| 1 ‘ 1 ‘ 1 ‘KSPR‘ADPR‘TMPRZ‘TMPRl‘TMPROl FFEOH

After Reset R/W

FFH R/IW

FFH R/IW

‘ xXPR

Priority level selection

High priority level

Low priority level

Cautions: 1. When a watchdog timer is used in watchdog timer mode 1, set 1 in the TMPR4 flag.

2. Always set bits 5 through 7 of PROH to 1.

Format of External Interrupt Mode Register

Symbol 7 6 5 4 3 2 1 0 Address

After Reset R/W

INTMO | ES31 | ES30 | ES21 | ES20 |ES11|ES10| O 0 FFECH 00H R/W
L1 \ \ \ \
ES11 | ES10 | INTPO valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES21 | ES20 | INTP1 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES31 | ES30 | INTP2 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges

Caution: Before setting the valid edges of the INTPO/TI0/POO0 pins, stop the timer operation by clearing
bits 1 to 3 (TMCO01 to TMCO03) of the 16-bit timer mode control register (TMCO) to 0, 0, O.

Remarks: The INTPO pin also functions as TI10/P0O.
The valid edge of INTP3 is fixed at the falling edge.
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Format of Sampling Clock Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset  R/W

SCS 0 0 0 0 0 0 |SCS1|SCSsO FF4A7H OOH R/W
L1
SCS1 | SCS0 | INTPO sampling clock selection
0 0 fx/2N+1
0 1 Setting prohibited
1 0 | fx/28 (78.1 kHz)
1 1 | /27 (39.1 kHz)

Caution: f x/2N*1is a clock to be supplied to the CPU, and f  x/2°% and fx/2” are clocks to be supplied to the
peripheral hardware. f x/2N*! stops in the HALT mode.

Remarks: N : Value (N =0 to 4) at bits 0 to 2 (PCCO0 to PCC2) of processor clock control register (PCC)
fx : Main system clock oscillation frequency
Values in parentheses apply to operation with fx=5.0 MHz.

Format of Program Status Word

Symbol 7 6 5 4 3 2 1 0 After Reset

PSW | IE Z |RBS1| AC |RBSO| O ISP | CY 02H

Used when normal instruction is executed

\— ISP | Priority of interrupt currently serviced

Interrupt with higher priority is serviced (interrupt with
lower priority is disabled)

0

Interrupt is not accepted, or interrupt with lower
1 priority is serviced (all maskable interrupts are
enabled)

IE Enables/disables accepting interrupt request

0 Disables

1 Enables
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(14) Registers controlling test function

The names of the test input flag and test mask flag corresponding to the test input signal name are as follows.

Test Input Sources

Test Input Signal Name Test Input Flag Test Mask Flag

INTWT WTIF WTMK

The following two registers control the test function:

* Interrupt request flag register OH (IFOH)
* Interrupt mask flag register OH (MKOH)

Format of Interrupt Request Flag Register OH

Symbol 7 6 <B5>  <4> B> <> <> <0> Address After Reset  R/W

IFOH 0 0 WTIF | KSIF | ADIF | TMIF2 | TMIF1 | TMIFO FFE1H O00H R/W

WTIF | Watch timer overflow detection flag

0 Non-detection

1 Detection

Format of Interrupt Mask Flag Register OH

Symbol 7 6 <5> <4> <3> <2> <1> <0> Address After Reset R/W

MKOH 1 1 |WTMK|KSMK | ADMK | TMMK2 | TMMK1 | TMMKO FFESH FFH R/IW

WTMK| Standby mode control by watch timer

0 Standby mode release enable

1 Standby mode release disable
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(15) Register controlling standby function

The standby function is intended to decrease the power consumption of the system. The following two modes are
available: HALT and STOP.

When MCU is released from the STOP mode, a wait time is required for the crystal to resume oscillations. The wait
time is controlled by the following register:

« Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset  R/W

OSTS 0 0 0 0 0 |OSTS2|0STS1|0STSO FFFAH 04H R/W
I I
ostsz osrs1 osrso| S9Eein o esllan sabzan
0 0 0 | 21fx (819 us)
0 0 1 | 2% (3.28 ms)
0 1 0 | 2%« (6.55 ms)
0 1 1 216/fx (13.1 ms)
1 0 0 | 21 (26.2 ms)

Settings other than above are prohibited

Remarks: fx: Main system clock frequency
Values in parentheses apply to operation with fx = 5.0 MHz.
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The operation status in HALT mode is described below.

HALT Mode Operating Status

HALT Mode When HALT Instruction Is Executed During When HALT Instruction Is Executed During
Setting Main System Clock Oscillation Subsystem Clock Oscillation
Without Subsystem | With Subsystem When Main System When Main System
Clock Note 1 Clock Note 2 Clock Oscillation Clock Oscillation Stops
Item Continues
Clock generator Both the main system clock and subsystem clock can be oscillated.
Clock supply to the CPU stops.
CPU Operation stops
Port (output latch) Status before the HALT instruction execution is held
16-bit timer/event counter| Operation enabled Operation stops
8-bit timer/event counter Operation is enabled
when TI1 and TI2 are
Watchdog timer selected for the count
clock.

A/D converter

Operation stops

Operation stops

Watch timer Operation is enabled Operation is enabled
when fx/28 is Operation enabled when fxr is selected for
selected for the the count clock.
count clock.

FIP controller/driver Operation disabled

Serial Other than Operation enabled Operation is enabled

Interface | automatic when external SCK is

transmit/ selected.

receive

function

Automatic .

. Operation stops

transmit/ P P

receive

function
External INTPO Operation is enabled when the clocks (fx/2° and fx/27) for the Operation stops
interrupt peripheral hardware are selected as sampling clocks.

INTP1 to Operation enabled

INTP3

Notes: 1. Including the case where an external clock is not supplied as the subsystem clock
2. Including the case where an external clock is supplied as the subsystem clock
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The operation status in the STOP mode is shown below.

STOP Mode Operating Status

STOP Mode
Setting
Item

With Subsystem Clock

Without Subsystem Clock

Clock generator

Only the main system clock stops oscillation.

CPU

Operation stops

QOutput port (output latch)

Status before the STOP mode setting is held

16-bit timer/event counter

Operation stops

8-bit timer/event counter

Operation is enabled only when TI1 and TI2 are selected for the count clock.

Watchdog timer

A/D converter

Operation stops

Watch timer

Operation is enabled only when fxr is
selected for the count clock.

Operation stops

FIP controller/driver

Operation disabled

_Serial Other than automatic
interface | transmit/receive
function

Operation is enabled only when an external input clock is selected as the serial clock.

Automatic transmit/
receive function

Operation stops

External INTPO
interrupt

Operation disabled

INTP1 to INTP3

Operation enabled

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V
minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a

system where an external clock is used for the main system clock.

2. Because the interrupt request signal is used to release the Standby mode, if there is an inter-
rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby
mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-
ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-

tion time select register (OSTS), the operating mode is set.

pp via a pull-up resistor to
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(16) Reset function
The following two operations can be used to generate a reset signal.

e External reset input via the RESET pin
e Internal reset by watchdog timer in Watchdog Timer mode
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Table 6-8. Hardware Status After Reset (1/2)

Hardware Status After Reset
The contents of reset
Program counter (PC)Note t vector tables (0000H
and 0001H) are set

Stack pointer (SP) Undefined
Program status word (PSW) 02H

Data memory Undefinednete 2
RAM

General register Undefinednete 2
Port (Output latch) Ports 0 to 3, ports 7 to 12 (PO toP3, P7 to P12) 00H

(PMO, PM7) 1FH
Port mode registers

(PM1, PM2, PM3, PM10, PM11, PM12) FFH
Pull-up resistor option register (PUO) 00H
Processor clock control register (PCC) 04H
Internal memory size switching register (IMS) Note 3
Internal expansion RAM size switching register (IXS) Note 3
Oscillation stabilization time select register (OSTS) 04H

Timer register (TMO) 00H

Compare register (CR00) Undefined

Capture register (CR01) Undefined
16-bit timer/event counter

Clock select register (TCLO) 00H

Mode control register (TMCO) 00H

Output control register (TOCO) 00H

Timer registers (TM1, TM2) O00H

Compare registers (CR10, CR20) Undefined
8-bit timer/event counter | Clock select register (TCL1) O00H

Mode control registers (TMC1, TMC2) O00H

Output control register (TOC1) 00H
Watch timer Clock select register (TCL2) 00H
Watchdog timer Mode register (WDTM) O00H
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Table 6-8. Hardware Status After Reset (2/2)

Hardware Status After Reset
Clock select register (TCL3) 88H
Shift registers (SI100, SI01) Undefined
Mode registers (CSIMO, CSIM1) O00H
Serial bus interface control register (SBIC) O00H
Serial interface Slave address register (SVA) Undefined
Automatic data transmit/receive control register (ADTC) O00H
Automatic data transmit/receive address pointer (ADTP) O00H
Automatic data transmit/receive interval specification register (ADTI) O00H
Interrupt timing specification register (SINT) O00H
Mode register (ADM) 01H
A/D converter Conversion result register (ADCR) Undefined
Input select register (ADIS) O00H
Display mode register 0 (DSPMO0) 00H
FIP controller/driver Display mode register 1 (DSPM1) O00H
Display mode register 2 (DSPM2) 00H
Request flag registers (IFOL, IFOH) 00H
Mask flag registers (MKOL, MKOH) FFH
Interrupt Priority specification flag registers (PROL, PROH) FFH
External interrupt mode register (INTMO) O00H
Sampling clock select register (SCS) O00H

Notes: 1. During reset input or an oscillation stabilization time wait, only the PC contents among the hardware

statuses become undefined. All other hardware statuses remain unchanged after a reset.
2. If the reset is applied in the Standby mode, the status before reset will be held after reset.

3. The after-reset values of the internal memory size switching register (IMS) and internal expansion

RAM size switching register (IXS) depend on each subseries member as shown below.

uPD780204 uPD780205 uPD780206 uPD780208 uPD78P0208
IMS C8H CAH CCH CFH CFH
IXS None OAH
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(17) Register controlling internal memory capacity

The uPD78P0208 (PROM version) allows users to select the internal memory capacity.
The following register is used to control the internal memory capacity:

 Internal memory size switching register (IMS)

Format of Internal Memory Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset  R/W

IMS |RAM2|RAM1|RAMO| 0 |ROM3|ROM2|ROM1|ROMO| FFFOH CFH R/W

[ — \ \ \ \
ROM3|ROM2 |ROM1|ROMO 'Srgl‘jcnti:nROM capacity
1 0 0 0o |32k
1 0 1 0 | 40k
1 1 0 I T
1 1 1 1 | eoK
Other than above Setting prohibited

RAM2 | RAM1 | RAMO Intern_al high-speed RAM capacity
selection

1 1 0 1024 bytes

Other than above Setting prohibited

To map the memory of the yPD78P0208 identically to that of a mask ROM version, the value at the time the mask
ROM version is reset must be set. The following table shows the set value of IMS.

Set Value of Internal Memory Size Switching Register

Target Mask ROM Version Set Value of IMS
HPD780204 C8H
HuPD780205 CAH
HPD780206 CCH
uPD780208 CFH

Caution: When using a mask ROM version, do not set a value other than those shown in the table above to
IMS.
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(18) Register controlling internal expansion RAM capacity

The uPD78P0208 (PROM version) allows users to select the internal expansion RAM capacity.
The following register is used to control the internal expansion RAM capacity:

« Internal expansion RAM size switching register (1XS)

Format of Internal Expansion RAM Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
IX IX IX IX
IXs| © 0 0 0 | RAM3 | RAM2 | RAM1 | RAMO FFF4H 0AH w
IX IX IX IX | Internal expansion RAM
RAM3 | RAM2 | RAM1 | RAMO | capacity selection
1 0 1 0 1024 bytes
1 1 0 0 No internal expansion RAM (0 bytes)
Other than above Setting prohibited

The following table shows the set value of IXS by which to map the internal expansion RAM of the uPD78P0208
identically to that of a mask ROM version.

Set Value of Internal Expansion RAM Size Switching Register

Target Mask ROM Version Set Value of IXS
uPD780204 OCH
UPD780205
HPD780206 0AH
uPD780208

IXS is not incorporated in the uPD780204 and uPD780205.
However, if a write instruction to IXS is executed in the uPD780204 or the uPD780205, the operations are
not affected.

Cautions: 1. The internal expansion RAM size switching register (IXS) is incorporated only in the uPD780206,

uPD780208, and uPD78P0208.
2. When using a mask ROM version, do not set a value other than those shown above to IXS.
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6.3 uPD780024 and 780034 Subseries

6.3.1 Documentation Reference Information

Device Series Number | User’s Manual Number | Date Published
uPD780024, 780034 U12022EJ4VOUMO0 January 1998

Caution: The user should check the current User’'s Manual with the information in this section to be sure of
having the most up-to-date information.

6.3.2 Device Series Differences

Device Series Number ROM and RAM Differences Number of

ROM Size RAM Size | Serial Channels
uPD780024, 780024Y 8K/16K/24K/32K 512/1K 3 Note
UPD780034, 780034Y

Note: Even though each product has three serial channels, there is a difference in the serial interface type between
non-Y subseries products (UPD780024/34) and Y subseries products (uPD780024Y/34Y). See “Differences
Between pPD780024/34 and uPD780024Y/34Y subseries ” in (9) Registers controlling serial interface
(UARTO).

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>

(7)

4.
Example:

<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCC2| PCC1| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7

Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction
SET1 PCC2
is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.3.3 Memory Address Space

Each model in the uPD780024/24Y and 780034/34Y Subseries can access a memory space of 64K. Figures 6-12
through 6-15 show memory maps of the respective models.

Figure 6-12. Memory Map ( uPD780021/21Y, 780031/31Y)

\
FFFFH Special function
registers (SFRs)
EFOOH 256 x 8 hits
FEFFH| General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
512 x 8 bhits
FDOOH
FCFFH
1FFFH
Reserved = Program area =
Data memory 1000H
space
p F8O0H OFFFH
A F7FFH A A
T CALLF entry area T~
0800H
A External memory A 07FFH
[~ 55296 x 8 bits
= Program area =
Program
memory
0080H
space 007FH
2000H
1FFFH CALLT table area
AL Internal ROM L gggg:
T 8192 x 8 bits T
Vector table area
Y Y 0000H 0000H
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Figure 6-13. Memory Map ( uPD780022/22Y, 780032/32Y)

Data memory

space

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 bits
FEFFH| General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
512 x 8 bhits
FDOOH
FCFFH
Reserved
F800H
F7FFH
A External memory A
[~ 47104 x 8 bits
Program
memory
space
4000H
3FFFH
A Internal ROM n
T 16384 x 8 bits .
Y 0000H

3FFFH

))

1000H

Program area

)
(¢

OFFFH

))

0800H

CALLF entry area

))
[(¢

07FFH

0080H

Program area

[(4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-14. Memory Map ( uPD780023/23Y, 780033/33Y)

Data memory

space

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH| General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
F800H
F7FFH
A External memory A
[~ 38912 x 8 bits
Program
memory
space
6000H
5FFFH
A Internal ROM A
T 24576 x 8 bits h
Y 0000H

5FFFH

1000H

Program area

(4

OFFFH

0800H

CALLF entry area

07FFH

))

0080H

Program area

))

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-15. Memory Map ( pPD780024/24Y, 780034/34Y, 78F0034/34Y)

A
FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 bits
FEFFH| General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
7FFFH
Reserved = Program area =
Data memory 1000H
space
p ESO00H OFFFH
F7FFH = =
T* CALLF entry area *
0800H
A External memory L 07FFH
[~ 30720 x 8 bits [
= Program area =
Program
memory
0080H
space 007FH
8000H
/FFFH CALLT table area
Internal ROM/flash memory 0040H
3= 32768 x 8 bits 2= 003FH
Vector table area
Y Y 0000H 0000H
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6.3.4 Special Function Registers (SFRs)

Table 6-9. Special Function Register List ( uPD780024/24Y and 780034/34Y Subseries) (1/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits |16 Bits
FFOOH Port O PO R/W v v — OOH
FFO1H Port 1 P1 R v v —
FFO2H Port 2 P2 R/W v v —
FFO3H Port 3 P3 v v -
FFO4H Port 4 P4 v Vv -
FFO5H Port 5 P5 v v —
FFO6H Port 6 P6 v v —
FFO7H Port 7 P7 v v —
FFOAH Capture/compare register 00 CROO - - v Undefined
FFOBH
FFOCH Capture/compare register 01 CRO1 - - v
FFODH
FFOEH 16-bit timer register TMO R - - v 0000H
FFOFH
FF10H 8-bit compare register 50 CR50 R/W - v - Undefined
FF11H 8-bit compare register 51 CR51 - v -
FF12H 8-bit counter 50 TM5 | TM50 R - v v 00H
FF13H 8-bit counter 51 TM51 - v
FF16H A/D conversion result register 0 ADCRO - v v
FF17H Note 1 [Note 2
FF18H | Transmit shift register | ] TXso | w | - | _\/_ 1 =] FFH
Receive buffer register RXBO R - v -
FF1AH Serial 1/0O shift register 30 SI030 R/W - v - Undefined
FF1BH Serial I/O shift register 31 Note3 S1031 - v -
FF1FH IIC shift register Note 4 1ICO - v - 00H
Notes: 1. uPD780024, 780024Y Subseries only
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Table 6-9. Special Function Register List (

uPD780024/24Y and 780034/34Y Subseries) (2/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits | 16 Bits
FF20H Port mode register 0 PMO R/W v v - FFH
FF22H Port mode register 2 PM2 v v -
FF23H Port mode register 3 PM3 v v -
FF24H Port mode register 4 PM4 v v -
FF25H Port mode register 5 PM5 v v -
FF26H Port mode register 6 PM6 v v -
FF27H Port mode register 7 PM7 v v -
FF30H Pull-up resistor option register 0 PUO v v - 00H
FF32H Pull-up resistor option register 2 PU2 v v -
FF33H Pull-up resistor option register 3 PU3 v v -
FF34H Pull-up resistor option register 4 PU4 v v -
FF35H Pull-up resistor option register 5 PU5 v v -
FF36H Pull-up resistor option register 6 PU6 v v -
FF37H Pull-up resistor option register 7 PU7 v v -
FF40H Clock output selection register CKS v v -
FF41H Watch timer mode control register WTM v v -
FF42H Watchdog timer clock selection register WDCS - v -
FF47H Memory expansion mode register MEM v v -
FF48H External interrupt rising edge enable register EGP v v -
FF49H External interrupt falling edge enable register EGN v v -
FF60H 16-bit timer mode control register TMCO v v -
FF61H Prescaler mode register PRMO - v -
FF62H Capture/compare control register 0 CRCO v v -
FF63H 16-bit timer output control register 0 TOCO v v -
FF70H 8-hit timer mode control register 50 TMC50 v v - 04H
FF71H Timer clock selection register 50 TCL50 - v - 00H
FF78H 8-bit timer mode control register 51 TMC51 v v - 04H
FF79H Timer clock selection register 51 TCL51 - v - 00H
FF80H A/D converter mode register ADMO v v -
FF81H Analog input channel specification register ADSO - v -
FFAOH Asynchronous serial interface mode register ASIMO v v -
FFA1H Asynchronous serial interface status register ASISO R - v -
FFA2H Baud rate generator control register BRGCO R/W - v -
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Table 6-9. Special Function Register List (  uPD780024/24Y and 780034/34Y Subseries) (3/3)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits |16 Bits
FFA8H IIC control register Noet lICCO R/W v v - 00H
FFA9H IIC status register Noe1! 1ICSO R v v -
FFAAH IIC clock selection register Note IICCLO R/W v v -
FFABH Slave address register No© * SVAO - v -
FFBOH Serial operation mode register 30 CSIM30 v v -
FFB8H Serial operation mode register 31 No©?2 CSIM31 v v -
FFDOH External access area N3 v v - Undefined
to

FFDFH
FFEOH Interrupt request flag register OL IFO IFOL v v v 00H
FFE1H Interrupt request flag register OH IFOH v v
FFE2H Interrupt request flag register 1L IF1L v v -
FFE4H Interrupt mask flag register OL MKO | MKOL v v v FFH
FFE5H Interrupt mask flag register OH MKOH v v
FFE6H Interrupt mask flag register 1L MK1L v v -
FFESH Priority specification flag register OL PRO | PROL v v v
FFE9H Priority specification flag register OH PROH v v
FFEAH Priority specification flag register 1L PRI1L v v -
FFFOH Internal memory size switching register IMS - v - CFH
FFF8H Memory expansion wait setting register MM v v - 10H
FFFOH Watchdog timer mode register WDTM v v - 00H
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register pPCC v v -

Notes: 1. uPD780024Y, 780034Y Subseries only
2. uPD780024, 780034 Subseries only
3. The external access area cannot be accessed by SFR addressing. Access it with the direct addressing
method.
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(1) Registers controlling port functions

The following two types of registers control the ports:

» Port mode registers (PM0O, PM2 to PM7)
 Pull-up resistor option registers (PUO, PU2 to PU7)

Address:

Symbol
PMO

Address:

Symbol
PM2

Address:

Symbol
PM3

Address:

Symbol
PM4

Address:

Symbol
PM5

Address:

Symbol
PM6

Address:

Symbol
PM7

Format of Port Mode Registers

FF20H After Reset: FFH R/W

7 6 5 4 3 2 1 0
1 1 1 1 PM03 PM02 PMO1 PM00
FF22H After Reset: FFH R/W
7 6 5 4 3 2 1 0
1 1 PM25 PM24 PM23 PM22 PM21 PM20
FF23H After Reset: FFH R/W
7 6 5 4 3 2 1 0
1 PM36 PM35 PM34 PM33 PM32 PM31 PM30
FF24H After Reset: FFH R/W
7 6 5 4 3 2 1 0
PM47 PM46 PM45 PM44 PM43 PM42 PM41 PM40
FF25H After Reset: FFH R/W
7 6 5 4 3 2 1 0
PM57 PM56 PM55 PM54 PM53 PM52 PM51 PM50
FF26H After Reset: FFH R/W
7 6 5 4 3 2 1 0
PM67 PM66 PM65 PM64 1 1 1 1
FF27H After Reset: FFH R/W
7 6 5 4 3 2 1 0
1 1 PM75 PM74 PM73 PM72 PM71 PM70
PMmn Pmn Pin Input/Output Mode Select (m=0,2to 7:n=0to 7)
0 Output Mode (Output buffer on)
1 Input Mode (Output buffer off)

Cautions: 1. Pins P10 and P17 are input-only pins.

2. As port 0 has an alternate function as an external interrupt input, when the port function
output mode is specified and the output level is changed, the interrupt request flag is set.
When the output mode is used, therefore, the interrupt mask flag should be set to 1

beforehand.
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Address:

Symbol
PUO

Address:

Symbol
PU2

Address:

Symbol
PU3

Address:

Symbol
PU4

Address:

Symbol
PU5

Address:

Symbol
PUGB

Address:

Symbol
PU7

Format of Pull-Up Resistor Option Registers

FF30H After Reset: 00H R/W

7 6 5 4 3 2 1 0
0 0 0 0 PUO3 PUO02 PUO1 PUOO
FF32H After Reset: 00H R/W
7 6 5 4 3 2 1 0
0 0 PU25 PU24 PU23 PU22 PU21 PU20
FF33H After Reset: 00H R/W
7 6 5 4 3 2 1 0
0 PU36 PU35 PU34 0 0 0 0
FF34H After Reset: 00H R/W
7 6 5 4 3 2 1 0
PU47 PU46 PU45 PU44 PU43 PU42 PU41 PU40
FF35H After Reset: 00H R/W
7 6 5 4 3 2 1 0
PU57 PU56 PU55 PU54 PU53 PU52 PU51 PU50
FF36H After Reset: 00H R/W
7 6 5 4 3 2 1 0
PU67 PUG66 PUG65 PU64 0 0 0 0
FF37H After Reset: 00H R/W
7 6 5 4 3 2 1 0
0 0 PU75 PU74 PU73 PU72 PU71 PU70
PUmn Pmn Pin Internal Pull-up Resistor Select (m=0,2to 7:n=0to 7)
0 On-chip pull-up resistor not used
1 On-chip pull-up resistor used

Cautions: 1. The P10 and P17 pins do not incorporate a pull-up resistor.
When ports 4 and 6 pins are used as alternate function pins, a pull-up resistor cannot be

2.

used even if 1 is setin PUmn (m=0,2to 7: n=0to 7).
Pins P30 to P33 (in puPD780024Y and 780034Y Subseries, P30 and P31 pins) can be used

with a pull-up resistor by the mask option only in a mask ROM version.
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(2) Register controlling clock generator

The following register controls the clock generator:

» Processor clock control register (PCC)

Format of Processor Clock Control Register

Address: FFFBH After Reset: 04H  R/w Notel

Symbol <7> <6> <5> <4> 3 2 1 0
PCC MCC FRC CLS CSS 0 PCC2 PCC1 PCCO
mMCC Main system clock oscillation control Net 2
0 Oscillation possible
1 Oscillation stopped
FRC Subsystem clock feedback resistor select
0 Internal feedback resistor used
1 Internal feedback resistor not used
CLS CPU clock status
0 Main system clock
1 Subsystem clock
CSs PCC2 PCC1 PCCO CPU clock (fcru) select
0 0 0 0 fx
0 0 1 fx/2
0 1 0 fx/22
0 1 1 fx/23
1 0 0 fx/24
1 0 0 0 fxt/2
0 0 1
0 1 0
0 1 1
1 0 0
Settings other than above are prohibited

Notes: 1. Bit5 is a read-only bit.
2. When the CPU is operating from the subsystem clock, MCC should be used to stop the main system clock
oscillation. A STOP instruction should not be used.

Cautions: 1. Bit 3 must be set to 0.
2. When the external clock is input, MCC should not be set. This is because the X2 pin is
connected to V op1 via a pull-up resistor.

Remarks: fx:  Main system clock oscillation frequency
fxt:  Subsystem clock oscillation frequency
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(3) Registers controlling 16-bit timer/event counter

The following five registers control the 16-bit timer/event counter:

 16-bit timer mode control register (TMCO)

» Capture/compare control register (CRCO)
» 16-bit timer output control register (TOCO)
» Prescaler mode register 0 (PRMO)
» Port mode register 7 (PM7)
- Refer to section (1) for the register format.

Format of 16-Bit Timer Mode Control Register
Address: FF60H  After Reset: 00H R/W

Symbol 7 6 5 4 3> <2> 1 <0>
TMCO| O 0 0 0 |TMCO03|TMC02|TMCO01|OVFO
TMCO03 | TMCO02 | TMCO1 Operating mode ) TOO output timing selection Interrupt request generation
and Clear mode selection

0 0 0 Operation stop No change Not generated

0 0 1 (TMO cleared to 0)

0 1 0 Free-running mode Match between TMO and Generated on match
CROO0 or match between TMO | between TMO and CRO0O, or
and CRO1 match between TMO and

0 1 1 Match between TMO and CROL
CRO00, match between TMO
and CRO1 or TIOO valid edge

1 0 0 Clear and start on TI100 valid —

1 0 1 edge

1 1 0 Clear and start on match Match between TMO and

between TMO and CR0OO CROO or match between TMO
and CRO1

1 1 1 Match between TMO and
CRO00, match between TMO
and CRO1 or TIOO valid edge

OVFO0 16-bit Timer Register Overflow Detection

0 Overflow not detected

1 Overflow detected

Cautions: 1. The 16-bit timer register (TMO) starts operation when a value other than 0, 0 is set to TMC02
and TMCO3 (Operation Stop mode). To stop the operation, set TMC02 and TMCO03 to O, 0.
Timer operation must be stopped before writing to bits other than the OVFO flag.

Set the valid edge of the TIOO/TOO/P70 pin with prescaler mode register 0 (PRMO).

If Clear and Start mode on a match between TMO and CROO is selected, when the set value
of CROO is FFFFH and the TMO value changes from FFFFH to 0000H, the OVFO flag is set
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Remarks: TOO:
TIOO:
TMO:

CROO:
CRO1:

16-bit timer/event counter output pin
16-bit timer/event counter input pin
16-bit timer register

Compare register 00

Compare register 01

Format of Capture/Compare Control Register 0

Address: FF62H After Reset: 04H R/W

Symbol 7 6 5 4 3 2 1
CRCO 0 0 0 0 0 CRCO02 CRCO1
CRCO02 CRO1 operating mode selection
0 Operates as compare register
1 Operates as capture register
CRCO1 CROO capture trigger selection
0 Captures on valid edge of TI0O1n
1 Captures on valid edge of TIOOn by reverse phase
CRCO00 CROOnN operating mode selection
0 Operates as compare register
1 Operates as capture register

Cautions 1. Timer operation must be stopped before setting CRCO.

2. When Clear and Start mode on a match between TMO and CROO is selected with the 16-bit
timer mode control register (TMCO0), CRO0 should not be specified as a capture register.
3. If both the rising and falling edges have been selected as the valid edges of TI0O, capture

is not performed.
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Address:
Symbol
TOCO

Note:

Format of 16-Bit Timer Output Control Register

FF63H  After Reset: O0H R/W

7 <6> <5> 4 <3> <2> 1 <0>
0 OSPT OSPE TOC04 LVSO LVRO TOCO01 TOEO

OSPT Control of one-shot pulse output trigger by software
0 One-shot pulse trigger not used
1 One-shot pulse trigger used

OSPE One-shot pulse output control
0 Continuous pulse output
1 One-shot pulse output Note

TOCO04 Timer output F/F control by match of CRO1 and TMO
0 Inversion operation disabled
1 Inversion operation enabled

LVSO LVRO 16-bit timer/event counter timer output F/F status setting
0 0 No change
0 1 Timer output F/F reset (to 0)
1 0 Timer output F/F set (to 1)
1 1 Setting prohibited

TOCO01 Timer output F/F control by match of CR00 and TMO
0 Inversion operation disabled
1 Inversion operation enabled

TOEO 16-bit timer/event counter output control
0 Output disabled (Output set to level 0)
1 Output enabled

One-shot pulse output operates normally only in the free-running mode.

Cautions: 1. Timer operation must be stopped before setting TOCO.

2. If LVSO and LVRO are read after data is set, they will be 0.

3. OSPT is cleared automatically after data setting, and will therefore be 0 if read.
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Address:
Symbol
PRMO

Cautions:

Remarks:

Format of Prescaler Mode Register 0

FF61H After Reset: 00H R/W

7 6 5 4 3 2 1 0
ES11 ES10 ESO01 ES00 0 0 PRMO1 PRMOO
ES11 ES10 TIO1 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ESO1 ESO00 TI00 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges

PRMO1 PRMOO count clock selection

0 0 fx (8.38 MHz)

x/22 (2.09 MHz)

fx/28 (131 kHz)

|k |o
R |lo|r

TI00 valid edge

1. If the valid edge of TIOO is to be set to the count clock, do not set the Clear/Start mode and
the capture trigger at the valid edge of TI0O.
Moreover, do not use the P70/TI00/TOO pins as timer outputs (TOO).

2. Always set data to PRMO after stopping the timer operation.

3. If the TIOO or TIO1 pin is at high level immediately after system reset, the rising edge is
immediately detected after the rising edge or both the rising and falling edges are set as
the valid edge(s) of the TI00 pin or TIO1 pin to enable the operation of the 16-bit timer (TMO).
Please be careful when pulling up the TIOO pin or the TI01 pin. However, when re-enabling
operation after the operation has been stopped once, the rising edge is not detected.

fx: Main system clock oscillation frequency

TI00, TI01: 16-bit timer/event counter input pins
Values in parentheses are for operation with fx = 8.38 MHz.
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(4) Registers controlling 8-bit timer/event counter

The following three types of registers control the 8-bit timer/event counters:

e Timer clock select registers TCL50 & TCL51
 8-bit timer mode control register 5n (TMC5n)
» Port mode register 7 (PM7)

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 50

Address: FF71H After Reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TCL50 0 0 0 0 0 TCL502 TCL501 TCL500
TCL502 TCL501 TCL500 Count clock selection

0 0 0 TI50 Falling edge

0 0 1 TI50 Rising edge

0 1 0 fx (8.38 MHz)

0 1 1 x/22 (2.09 MHz)

1 0 0 fx/24 (523 kHz)

1 0 1 fx/28 (131 kHz)

1 1 0 fx/28 (32.7 kHz)

1 1 1 fx/210 (8.18 kHz)

Cautions: 1. When rewriting TCL50 to other data, stop the timer operation beforehand.
2. Setbits 3to 7 to 0.

Remarks: When cascade connection is used, the settings of TCL500 to TCL502 are valid only for the
lowermost timer.
fx: Main system clock oscillation frequency
Values in parentheses are for operation with fx = 8.38 MHz.
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Format of Timer Clock Select Register 51

Address: FF79H After Reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
TCL51 0 0 0 0 0 TCL512 TCL511 TCL510
TCL512 TCL511 TCL510 Count clock selection

0 0 0 TI51 Falling edge

0 0 1 TI51 Rising edge

0 1 0 fx/2 (4.19 MHz)

0 1 1 fx/23 (1.04 MHz)

1 0 0 fx/25 (261 kHz)

1 0 1 x/27 (65.4 kHz)

1 1 0 x/29 (16.3 kHz)

1 1 1 fx/211 (4.09 kHz)

Cautions: 1. When rewriting TCL51 to other data, stop the timer operation beforehand.
2. Setbits 3to 7 to 0.

Remarks: When cascade connection is used, the settings of TCL510 to TCL512 are valid only for the
lowermost timer.

fx: Main system clock oscillation frequency
Values in parentheses are for operation with fx = 8.38 MHz.
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Format of 8-Bit Timer Mode Control Register 5n (n =0, 1)

Address: FF70H (TMC50) FF78H (TMC51)  After Reset: 00H R/W

Symbol <7> 6 5 4 <3> <2> 1 <0>
TMC5n TCE5Nn TMC5n6 0 TMC5n4 LVS5n LVR5n TMC5n1 TOE5n

TCE5n TM5n count operation control

0 After cleaning to O, count operation disabled (prescaler disabled)

1 Count operation start
TMC5n6 TM5n operating mode selection

0 Clear and start mode by matching between TM5n and CR5n

1 PWM (Free-running) mode
TMC5n4 Single mode/Cascade Connection mode selection

0 Single mode (use the lowest timer)

1 Cascade connection mode (connect to lower timer)
LVS5n LVR5n Timer output F/F status setting

0 0 No change

0 1 Timer output F/F reset (to 0)

1 0 Timer output F/F set (to 1)

1 1 Setting prohibited

In other modes (TMC5n6 = 0) In PWM mode (TMC5n6 = 1)
TMC5n1
Timer F/F control Active level selection

0 Inversion operation disabled Active high

1 Inversion operation enabled Active low
TOE5N Timer output control

0 Output disabled (Port mode)

1 Output enabled

Remarks: In PWM mode, PWM output will be inactive because TCE5n = 0.

If LVS5n and LVR5n are read after data is set, O is read.
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(5) Register controlling watch timer

The following register controls the watch timer:

* Watch timer mode control register (WTM)

Format of Watch Timer Mode Control Register

Address: FF41H  After Reset: R/W
Symbol 7 6 5 4 3 2 <1> <0>
WTM WTM7 WTM6 WTM5 WTM4 0 0 WTM1 WTMO
WTM7 Watch timer count clock selection
0 x/27 (65.4 kHz)
1 fxr (32.768 kHz)
WTM6 WTM5 WTM4 Prescaler interval time selection
0 0 0 2%/fw
0 0 1 25/fw
0 1 0 26/fw
0 1 1 27w
1 0 0 28/fw
1 0 1 2%fw
Settings other than above are prohibited
WTM1 5-bit counter operation control
0 Clear after operation stop
1 Start
WTMO Watch timer enables operation
0 Operation stop (clear both prescaler and timer)
1 Operation enable

Remarks: fw:  Watch timer clock frequency (fx/27 or fxr)
fx:  Main system clock oscillation frequency

fxt:  Subsystem clock oscillation frequency
Values in parentheses apply to operation with fx = 8.38 MHz, fxt = 32.768 kHz.
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(6) Registers controlling watchdog timer
The following three registers control the watchdog timer:
» Watchdog timer clock select register (WDCS)

» Watchdog timer mode register (WDTM)

Format of Watchdog Timer Clock Select Register

Address: FF42H After Reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
WDCS 0 0 0 0 0 WDCS2 WDCS1 WDCSO0
WDCS2 WDCS1 WDCSO0 Overflow time of watchdog timer/interval timer

0 0 0 212/x (489 pus)

0 0 1 213/fx (978 us)

0 1 0 214/fx (1.96 ms)

0 1 1 215/fx (3.91 ms)

1 0 0 216/fx (7.82 ms)

1 0 1 217/fx (15.6 ms)

1 1 0 218/fx (31.3 ms)

1 1 1 220/fx (125 ms)

Remarks: fx: Main system clock oscillation frequency
Values in parentheses are for operation with fx = 8.38 MHz.
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Address: FFF9H

Symbol
WDTM

Notes: 1.

Caution:

Remark:

Format of Watchdog Timer Mode Register

After Reset: 00H R/W

<7> 6 5 4 3 2 1 0
RUN 0 0 WDTM4 WDTM3 0 0 0
RUN Watchdog timer operation mode selection Note 1
0 Count stop
1 Counter is cleared and counting starts
WDTM4 WDTM3 Watchdog timer operation mode selection Note 2
0 x Interval timer mode Note 3
(Maskable interrupt request occurs upon generation of an overflow)
1 0 Watchdog timer mode 1
(Non-maskable interrupt request occurs upon generation of an overflow)
1 1 Watchdog timer mode 2
(Reset operation is activated upon generation of an overflow)

Once set to 1, RUN cannot be cleared to 0 by software.

Thus, once counting starts, it can only be stopped by RESET input.

Once set to 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.

The watchdog timer starts operations as the interval timer when 1 is set to RUN.

When 1 is set to RUN so that the watchdog timer is cleared, the actual overflow time is up to

0.5% shorter than the time set by the Watchdog Timer Clock Select register (WDCS).

x: Don’t care
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(7) Registers controlling clock output function

The following two registers control the clock output/buzzer output control circuits:

» Clock output selection register (CKS)
» Port mode register 7 (PM7).
- Refer to section (1) for the register format.

214

Symbol
CKSs

Format of Clock Output Selection Register

Address: FF40H After Reset: 00H R/W
<7> 6 5 <4> 3 2 1 0
BZOE BCS1 BCSO CLOE CCS3 CCs2 CCs1 CCS0
BZOE BUZ output enable/disable specification
0 Stop clock division circuit operation. BUZ fixed to low level.
1 Enable clock division circuit operation. BUZ output enabled.
BCS1 BCSO BUZ output clock selection
0 0 fx/210 (8.18 kHz)
0 1 x/211 (4.09 kHz)
1 0 x/212 (2.04 kHz)
1 1 fx/213 (1.02 kHz)
CLOE PCL output enable/disable setting
0 Stop clock division circuit operation. PCL fixed to low level.
1 Enable clock division circuit operation. PCL output enabled.
CCS3 CCS2 CCs1 CCsO0 PCL output clock selection
0 0 0 0 fx (8.38 MHz)
0 0 0 1 fx/2 (4.19 MHz)
0 0 1 0 fx/22 (2.09 MHz)
0 0 1 1 fx/23 (1.04 MHz)
0 1 0 0 fx/24 (524 kHz)
0 1 0 1 x/25 (262 kHz)
0 1 1 0 fx/26 (131 kHz)
0 1 1 1 x/27 (65.5 kHz)
1 0 0 0 fxr (32.768 kHz)

Remarks:

Settings other than above are prohibited

fx:  Main system clock oscillation frequency

fxr:

Subsystem clock oscillation frequency

Values in parentheses are for operation with fx = 8.38 MHz.
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(8) Registers controlling A/D converter

The following four registers control the A/D converter:

» A/D converter mode register (ADMO)

* Analog input channel specification register (ADSO)
External interrupt rising edge enable register (EGP)
- See section (12) for the register format.

« External interrupt falling edge enable register (EGN)
- See section (12) for the register format.

Format of A/D Converter Mode Register

Address: FF80H After Reset: 00H R/W

Symbol <7> <6> 5 4 3 2 1 0
ADMO ADCS0 TRGO FRO2 FRO1 FROO EGAO1 EGAO00 0

ADCSO0 A/D conversion operation control
0 Stop conversion operation
1 Enable conversion operation

TRGO Software start/hardware start selection
0 Software start
1 Hardware start

FRO2 FRO1 FROO Conversion time selection Note 1
0 0 0 144/ffx (17.1 ps)
0 0 1 120/fx (14.3 ps)
0 1 0 96/fx (Setting prohibited Note 2)
1 0 0 72/fx (Setting prohibited Note 2)
1 0 1 60/fx (Setting prohibited Note 2)
1 1 0 48/fx (Setting prohibited Note 2)

Settings other than above are prohibited

EGAO1 EGAO00 External trigger signal, edge specification
0 0 No edge detection
0 1 Falling edge detection
1 0 Rising edge detection
1 1 Both falling and rising edge detection

Notes: 1. Set so that the A/D conversion time is 14 us or more.
2. Setting prohibited because A/D conversion time is less than 14 us.

Caution: Whenrewriting FROO to FR02 to other than the same data, stop A/D conversion operations once
prior to performing rewrite.

Remarks: fx: Main system clock oscillation frequency

Values in parentheses are for operation with fx = 8.38 MHz. 215
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Address:
Symbol
ADSO

Format of Analog Input Channel Specification Register

FF81H After Reset: 00H R/W
7 6 5 4 3 2 1 0
0 0 0 0 0 ADS02 ADSO1 ADSO00
ADS02 ADS01 ADSO00 Analog input channel specification

0 0 0 ANIO

0 0 1 ANI1

0 1 0 ANI2

0 1 1 ANI3

1 0 0 ANI4

1 0 1 ANIS

1 1 0 ANI6

1 1 1 ANI7
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(9) Registers controlling serial interface (UARTO)

The uPD780024, 780034 Subseries and the uPD780024Y, 780034Y Subseries have differences in their serial inter-
faces. These differences are listed in the table below.

Differences Between uPD780024/34 and uPD780024Y/34Y Subseries

Item uPD780024, 780034 uPD780024Y, 780034Y
UARTO v v
SI03 SI030 v v
SI031 v -
1ICO - v

The following three registers control the serial interface UARTO:
« Asynchronous serial interface mode register (ASIMO)

» Asynchronous serial interface status register (ASISO0)
« Baud rate generator control register (BRGCO)
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Address:
Symbol
ASIMO

Notes: 1.

Caution:

Format of Asynchronous Serial Interface Mode Register

FFAOH After Reset: 00H R/W
<7> <6> 5 4 3 2 1 0
TXEO RXEO PS01 PS00 CLO SLO ISRMO IRDAMO
TXEO RXEO Operation mode RxDO0/P23 pin function | TxD0/P24 pin function
0 0 Operation stop Port function (P23) Port function (P24)
0 1 UART mode Serial function (RxDO)
(receive only)
1 0 UART mode Port function (P23) Serial function (TxDO)
(transmit only)
1 1 UART mode Serial function (RxDO)
(transmit and receive)
PS01 PS00 Parity bit specification
0 0 No parity
0 1 Zero parity always added during transmission
No parity detection during reception (parity errors do not occur)
1 0 Odd parity
1 1 Even parity
CLO Character length specification
0 7 bits
1 8 bits
SLO Stop bit length specification for transmit data
0 1 bit
1 2 bits
ISRMO Receive completion interrupt control when error occurs
0 Receive completion interrupt request is issued when an error occurs
1 Receive completion interrupt request is not issued when an error occurs
IRDAMO Operation specified for infrared data transfer mode Note 1
0 UART (transmit/receive) mode
1 Infrared data transfer (transmit/receive) mode Note 2

The UART/Infrared Data Transfer mode specification is controlled by TXEO and RXEO.

register (BRGCO).

. When using Infrared Data Transfer mode, be sure to set “10H” to the baud rate generator control

Do not switch the operation mode until the current serial transmit/receive operation has

stopped.
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Format of Asynchronous Serial Interface Status Register

Address: FFA1H After Reset: O0H R

Symbol 7 6 5 4 3 2 1 0
ASISO 0 0 0 0 0 PEO FEO OVEO
PEO Parity error flag
0 No parity error
1 Parity error

(Incorrect parity bit detected)

FEO Framing error flag
0 No framing error
1 Framing error Note 1

(Stop bit not detected)

OVEO Overrun error flag
0 No overrun error
1 Overrun error Note 2

(Next receive operation was completed before data was read from receive buffer register)

Notes: 1. Even if a stop bit length is set to two bits by setting bit 2 (SLO) in the asynchronous serial interface
mode register (ASIMO), stop bit detection during a receive operation only applies to a stop bit length
of 1 bit.

2. Be sure toread the contents of the receive buffer register (RXB0) when an overrun error has occurred.
Until the contents of RXBO are read, further overrun errors will occur when receiving data.
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Format of Baud Rate Generator Control Register

Address: FFA2H After Reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
BRGCO 0 TPS02 TPSO01 TPS00 MDLO3 MDLO2 MDLO1 MDLOO
(fx = 8.38 MHz)

TPS02 TPSO1 TPS00 Source clock selection for 5-bit counter n
0 0 0 P25/ASCKO 0

0 0 1 fx/2 1

0 1 0 fx/22 2

0 1 1 fx/23 3

1 0 0 fx/24 4

1 0 1 fx/25 5

1 1 0 fx/26 6

1 1 1 fx/27 7
MDLO3 MDLO02 MDLO1 MDLOO Input clock selection for baud rate generator k
0 0 0 0 fsck/16 0

0 0 0 1 fsck/17 1

0 0 1 0 fsck/18 2

0 0 1 1 fsck/19 3

0 1 0 0 fsck/20 4

0 1 0 1 fsck/21 5

0 1 1 0 fsck/22 6

0 1 1 1 fsck/23 7

1 0 0 0 fsck/24 8

1 0 0 1 fsck/25 9

1 0 1 0 fsck/26 10

1 0 1 1 fsck/27 11

1 1 0 0 fsck/28 12

1 1 0 1 fsck/29 13

1 1 1 0 fsck/30 14

1 1 1 1 Setting prohibited —

Cautions: 1. Writing to BRGCO during a communication operation may cause abnormal output from the
baud rate generator and disable further communication operations. Therefore, do not write
to BRGCO during a communication operation.

2. Set 10H to BRGCO when using BRGCO in Infrared Data Transfer mode.

Remarks: fsck: Source clock for 5-bit counter
n: Value set via TPS00 to TPS02 (0<n<7)
k: Value set via MDLOO to MDLO3 (0 < k < 14)
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(10) Register controlling serial interface (SI03)

The following register controls serial interface SIO3:

» Serial operation mode register 30 (CSIM30)

Format of Serial Operation Mode Register 30

Address: FFBOH After Reset: 00H R/W
Symbol <7> 6 5 4 3 2 1 0
CSIM30 CSIE30 0 0 0 0 MODEO SCL301 SCL300
Enable/disable specification for SIO30
CSIE30
Shift register operation Serial counter Port
0 Operation stop Clear Port function Note 1
1 Operation enable Count operation enable Serial function + port function Note 2
Transfer operation modes and flags
MODEO
Operation mode Transfer start trigger S030 output
0 Transmit/Transmit and Receive mode | Write to SIO30 Normal output
1 Receive-only mode Read from SIO30 Fixed at low level
SCL301 SCL300 Clock selection
0 0 External clock input to SCK30
0 1 fx/23 (1.05 MHz)
1 0 fx/24 (524 kHz)
1 1 fx/25 (262 kHz)

Notes: 1. When CSIE30 = 0 (SIO30 operation stop status), the pins SI30, SO30, and SCK30 can be used for
port functions.

2. When CSIE30 = 1 (SIO30 operation enabled state), the SI30 pin can be used as a port pin if only the

send function is used, and the SO30 pin can be used as a port pin if only the Receive-only mode is

used.

Caution:

In 3-wire serial I/O mode, set the port mode register (PM

xx) as follows. Set the output latch to 0.

« During serial clock output (master transmission or master reception):
Set P22 (SCK30) to output mode (PM22 = 0)
¢ During serial clock input (slave transmission or slave reception):
Set P22 to input mode (PM22 = 1)
¢ During Transmit/Transmit and Receive mode:
Set P21 (SO30) to output mode (PM21 = 0)
¢ During Receive mode:

Set P20 (SI30) to Input mode (PM20 = 1)

Remarks:

fx: Main system clock oscillation frequency

Values in parentheses are for operation with fx = 8.38 MHz.
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(11) Registers controlling serial interface (I 2C)

Caution: The | 2C option is only available in 78002 xY/78003xY devices.
The following three registers control serial interface 1°C:

« |IC control register (IICCO0)

« |IC status register (IICS0)
 lIC clock select register (IICCLO)
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Format of 1IC Control Register (1/3)

Address: FFA8H After Reset: 00H R/W
Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IICCO IICEO LRELO WRELO SPIEO WTIMO ACKEO STTO SPTO
IICEO I2C operation enable
0 Stops operation. Presets expansion register (IICS0). Stops internal operation.
1 Enables operation
Conditions for clearing (IICEO = 0) Condition for setting (IICEOQ = 1)
e Cleared by instruction » Set by instruction
* When RESET is input
LRELO Exit from communications
0 Normal operation
1 This exits from the current communications operation and sets Standby mode. This setting is

extension code has been received.

The following flags are cleared:
* STDO +ACKDO <« TRCO =« COIO

automatically cleared after being executed.

Its uses include cases in which a locally irrelevant

The SCLO and SDAO lines go into the high-impedance state.

* EXCO +MSTSO < STTO -« SPTO

conditions are met.

The Standby mode following exit from communications remains in effect until the following communications entry

» After a stop condition is detected, restart is in Master mode.
* An address match or extension code reception occurs after the start condition.

Conditions for clearing (LRELO = 0) Note

Condition for setting (LRELO = 1)

* Automatically cleared after execution
* When RESET is input

* Set by instruction

WRELO Cancel wait
0 Does not cancel wait
1 Cancels wait. This setting is automatically cleared after wait is canceled.

Conditions for clearing (WRELO = 0) Note

Condition for setting (WRELO = 1)

* Automatically cleared after execution
* When RESET is input

» Set by instruction

SPIEO Enable/disable generation of interrupt request when stop condition is detected
0 Disable
1 Enable

Conditions for clearing (SPIEO = 0) Note

Condition for setting (SPIEO = 1)

» Cleared by instruction
* When RESET is input

» Set by instruction

Note: This flag’s signal is invalid when IICEO = 0.
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Format of 1IC Control Register (2/3)
Address: FFA8H After Reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
11ICCO IICEO LRELO WRELO SPIEO WTIMO | ACKEO | STTO SPTO
WTIMO Control of wait and interrupt request generation

0 Interrupt request is generated at the eighth clock’s falling edge.

Master mode: After output of eight clocks, clock output is set to low level and a wait is set.
Slave mode: After input of eight clocks, the clock is set to low level and a wait is set for the master device.

1 Interrupt request is generated at the ninth clock’s falling edge.
Master mode: After output of nine clocks, clock output is set to low level and a wait is set.
Slave mode:  After input of nine clocks, the clock is set to low level and a wait is set for the master device.

This bit's setting is invalid during an address transfer and is valid after the transfer is completed. When in Master
mode, a wait is inserted at the falling edge of the ninth clock during address transfers. For a slave device that has
received a local address, a wait is inserted at the falling edge of the ninth clock after an ACK signal is issued.
When the slave device has received an extension code, a wait is inserted at the falling edge of the eighth clock.

Conditions for clearing (WTIMO = 0) Note Condition for setting (WTIMO = 1)

» Cleared by instruction » Set by instruction
* When RESET is input

ACKEO Acknowledge control
0 Disable acknowledge
1 Enable acknowledge. During the ninth clock period, the SDAO line is set to low level. However, the
ACK is invalid during address transfers and is valid when EXCO = 1.

Conditions for clearing (ACKEOQ = 0) Note Condition for setting (ACKEO = 1)

e Cleared by instruction » Set by instruction
* When RESET is input

STTO Start condition trigger
0 Does not generate a start condition
1 When the bus is released (during STOP mode):

Generates a start condition (for starting as master). The SDAO line is changed from high level to
low level and then the start condition is generated. Next, after the rated amount of time has
elapsed, SCLO is changed to low level.

When the bus is not used:

This trigger functions as a start condition reserve flag. When set, it releases the bus and then
automatically generates a start condition.

Wait status (during Master mode): Generates a restart condition after the wait is released.

Cautions concerning set timing

» For master reception: Cannot be set during transfer. Can be set only at the waiting period when ACKEO
has been set to 0 and slave has been notified of final reception.

* For master transmission: A start condition may not be generated normally during the ACK period.
Therefore, set it during the waiting period.

» Cannot be set at the same time as SPTO

Conditions for clearing (STTO = 0) Note Condition for setting (STTO = 1)

e Cleared by instruction e Set by instruction

e Cleared by loss in arbitration

« Cleared after start condition is generated by master
device

e When LRELO = 1

« When RESET is input

Note: This flag’s signal is invalid when IICEO = 0.
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Format of IIC Control Register (3/3)
Address: FFA8H After Reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
IICCO IICEO LRELO WRELO SPIEO WTIMO | ACKEO | STTO SPTO
SPTO Stop condition trigger
0 Stop condition is not generated
1 Stop condition is generated (termination of master device’s transfer).

After the SDAO line goes to low level, either set the SCLO line to high level or wait until it goes to
high level. Next, after the rated amount of time has elapsed, the SDAO line changes from low level
to high level and a stop condition is generated.

Cautions concerning set timing
* For master reception: Cannot be set during transfer.
Can be set only at the waiting period when ACKEO has been set to 0
and slave has been notified of final reception.
* For master transmission: A stop condition cannot be generated normally during the ACKO period. Therefore,
set it during the waiting period.
» Cannot be set at the same time as STTO.
« SPTO can be set only when in Master mode. Note 1
* When WTIMO has been set to 0, if SPTO is set during the wait period that follows output of eight clocks, note
that a stop condition will be generated during the high-level period of the ninth clock.
When a ninth clock must be output, WTIMO should be changed from 0 to 1 during the wait period following
output of eight clocks, and SPTO should be set during the wait period that follows output of the ninth clock.

Conditions for clearing (SPTO = 0) Note 2 Condition for setting (SPTO = 1)

e Cleared by instruction » Set by instruction
e Cleared by loss in arbitration

* Automatically cleared after stop condition is detected
e When LRELO =1

« When RESET is input

Notes: 1. SetSPTO only during Master mode. However, you must set SPTO and generate a stop condition before
the first stop condition is detected following the switch to operation enable status.
2. This flag’s signal is invalid when IICEO = 0.

Caution:  When bit 3 (TRCO) of the IIC status register (1ICS0) is set to “1,” WRELDO is set during the ninth
clock and wait is canceled, after which TRCO is cleared and the SDAO line is set for high
impedance.

Remarks: STDO: Bit 1 of IIC status register (IICS0)
ACKDO: Bit 2 of IIC status register (11CS0)
TRCO: Bit 3 of IIC status register (11CS0)
COI0:  Bit 4 of IIC status register (IICS0)
EXCO: Bit 5 of IIC status register (11CS0)
MSTSO: Bit 7 of IIC status register (11CS0)
Bits 0 and 1 (SPTO, STTO) become 0 when they are read after data setting.
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Format of IIC Status Register (1/3)

Address: FFA9H After Reset: O0H R

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
11CSO MSTSO ALDO EXCO (e{0][¢} TRCO ACKDO STDO SPDO
MSTSO Master device status
0 Slave device status or communication standby status
1 Master device communication status
Conditions for clearing (MSTSO = 0) Condition for setting (MSTSO = 1)
e When a stop condition is detected * When a start condition is generated

e When ALDO =1

e Cleared by LRELO =1

e When IICEO changes from 1 to O
* When RESET is input

ALDO Detection of arbitration loss

0 This status means either that there was no arbitration or that the arbitration result was a “win.”

1 This status indicates that the arbitration result was a “loss.” MSTSO is cleared.

Conditions for clearing (ALDO = 0) Condition for setting (ALDO = 1)

« Automatically cleared after 1ICSO is read Note e When the arbitration result is a “loss”
e When IICEO changes from 1 to O
* When RESET is input

EXCO Detection of extension code reception
0 Extension code was not received
1 Extension code was received
Conditions for clearing (EXCO = 0) Condition for setting (EXCO = 1)
* When a start condition is detected * When the high-order four bits of the received
* When a stop condition is detected address data is either “0000” or “1111"
e Cleared by LRELO = 1 (set at the rising edge of the eighth clock)
e When IICEO changes from 1 to O
* When RESET is input

Note: This register is also cleared when a bit manipulation instruction is executed for bits other than 11CSO0.
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Format of 1IC Status Re

Address: FFA9H After Reset: 00H R

Symbol
1ICSO

gister (2/3)

<7> <6> <5> <4> <3> <2> <1> <0>
MSTSO ALDO EXCO Col0 TRCO | ACKDO | STDO SPDO
Colo Detection of matching addresses
0 Addresses do not match
1 Addresses match

Conditions for clearing (COIO = 0)

Condition for setting (COIO = 1)

* When a start condition is detected
e When a stop condition is detected
e Cleared by LRELO =1

e When IICEO changes from 1 to O
* When RESET is input

* When the received address matches the local

address (SVAO0). This bit is set at the rising edge of

the eighth clock.

TRCO Detection of transmit/receive status
0 Receive status (other than transmit status). The SDAO line is set for high impedance.
1 Transmit status. The value in the SOO latch is enabled for output to the SDAO line (valid starting at

the rising edge of the first byte’s ninth clock).

Conditions for clearing (TRCO = 0)

Conditions for setting (TRCO = 1)

* When a stop condition is detected

e Cleared by LRELO = 1

e When IICEO changes from 1 to O

e Cleared by WRELO =1

* When ALDO changes from 0 to 1

* When RESET is input

Master:

e When “1” is output to the first byte’s LSB
(transfer direction specification bit)

Slave:

¢ When a start condition is detected

e When not used for communication

Master:

* When a start condition is generated

Slave:

e When “1” is input by the first byte’s LSB
(transfer direction specification bit)

ACKDO Detection of ACK
0 ACK was not detected
1 ACK was detected

Conditions for clearing (ACKDO = 0)

Condition for setting (ACKDO = 1)

* When a stop condition is detected

» At the rising edge of the next byte’s first clock
e Cleared by LRELO = 1

e When IICEO changes from 1 to O

« When RESET is input

¢ After the SDAO line is set to low level at the
rising edge of the SCLO’s ninth clock
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Format of IIC Status Register (3/3)
Address: FFA9H After Reset: OOH R

Symbol <7> <6> <5> <4> <3> <2> <1> <0>
icso | MsTso ALDO EXCO colo TRCO | ACKDO | STDO SPDO
STDO Detection of start condition
0 Start condition was not detected
1 Start condition was detected. This indicates that the address transfer period is in effect.
Conditions for clearing (STDO = 0) Condition for setting (STDO = 1)
e When a stop condition is detected e When a start condition is detected

« At the rising edge of the next byte’s first clock
following address transfer

Cleared by LRELO = 1

When IICEO changes from 1 to 0

* When RESET is input

SPDO Detection of stop condition

0 Stop condition was not detected

1 Stop condition was detected. The master device’s communication is terminated and the bus is
released.

Conditions for clearing (SPDO = 0) Condition for setting (SPDO = 1)

* At the rising edge of the address transfer byte’s * When a stop condition is detected
first clock following setting of this bit and
detection of a start condition

e When IICEO changes from 1 to O

* When RESET is input

Remarks: LRELO: Bit 6 of the IIC control register (1ICCO0)
IICEO: Bit 7 of the IIC control register (IICCO)
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Format of IIC Clock Select Register

Address: FFAAH After Reset: 00H  R/w Note 1

Symbol 7 6 <5> <4> 3 2 1 0
lICCLO 0 0 CLDO DADO SMCO DFCO 0 CL0O
CLDO Detection of SCLO line level (valid only when [ICEQ = 1)
0 SCLO line was detected at low level
1 SCLO line was detected at high level
Conditions for clearing (CLDO = 0) Condition for setting (CLDO = 1)
e When the SCLO line is at low level e When the SCLO line is at high level

* When IICE0 =0
* When RESET is input

DADO Detection of SDAO line level (valid only when IICEO = 1)
0 SDAO line was detected at low level
1 SDAO line was detected at high level
Condition for clearing (DADO = 0) Condition for setting (DADO = 1)
e When the SDAO line is at low level ¢ When the SDAO line is at high level

* When IICE0 =0
* When RESET is input

SMCO Operation mode switching
0 Operation in standard mode
1 Operation in high-speed mode
Condition for clearing (SMCO = 0) Condition for setting (SMCO = 1)
. CleareMstruction » Set by instruction
* When RESET is input

DFCO Control of digital filter operation Note 2
0 Digital filter ON
1 Digital filter OFF

Selection of transfer rate

CLOO
Standard mode High-speed mode
0 fx/44 (191 kHz) fx/24 (350 kHz)
1 fx/86 (97.5 kHz)

Notes: 1. Bits 4 and 5 are read-only bits.
2. The digital filter can be used when in high-speed mode. Response time is slower when the digital filter
is used.

Caution:  Stop serial transfer once before rewriting CLOO to other than the same value.
Remarks: IICEO: Bit 7 of the IIC control register (IICCO0)

fx: Main system clock oscillation frequency
Values in parentheses are for operation with fx = 8.38 MHz.
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Format of | 2C Shift Register

Address: FF1FH After Reset: 00H R/W
Symbol 7 6 5 4 3 2 1

11CO

Format of Slave Address Register

Address: FFABH After Reset: 00H R/W
Symbol 7 6 5 4 3 2 1

SVAO
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(12) Registers controlling interrupt function

A total of 20 interrupt sources are provided, including non-maskable, maskable, and software interrupts.

Table 6-10. Interrupt Source List

Interrupt Default Interrupt Source Internal/ \'/I'(:t:)tlzr
Type P”mg Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H

mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer

mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTSERO | Serial interface UARTO reception error generation Internal 000EH
6 INTSRO End of serial interface UARTO reception 0010H
7 INTSTO End of serial interface UARTO transmission 0012H
8 INTCSI30 | End of serial interface SIO3 (SIO30) transfer 0014H
9 INTCSI31 | End of serial interface SIO3 (SIO31) transfer 0016H
[Only for uPD780024, 780034 Subseries]
10 INTIICO End of serial interface IICO transfer 0018H
[Only for uPD780024Y, 780034Y Subseries]
11 INTWTI Reference time interval signal from watch timer 001AH
12 INTTMOO | Generation of 16-bit timer register and capture/ 001CH
compare register 00 (CR00) match signal
(with CROO specified to compare register)
13 INTTMO1 | Generation of 16-bit timer register and capture/ 001EH
compare register 01 (CR01) match signal
(with CRO1 specified to compare register)
14 INTTM50 | Generation of 8-bit timer/event counter 50 match signal 0020H
15 INTTM51 | Generation of 8-bit timer/event counter 51 match signal 0022H
16 INTADO End of A/D converter conversion 0024H
17 INTWT Watch timer overflow 0026H
18 INTKR Port 4 falling edge detection External 0028H
Software — BRK BRK instruction execution — 003EH

Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests.
0 is the highest priority and 18 is the lowest priority.
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The following table gives a listing of interrupt request flags, interrupt mask flags, and priority specification flags

corresponding to interrupt request sources.

Table 6-11. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register
INTWDT WDTIF IFOL WDTMK MKOL WDTPR PROL
INTPO PIFO PMKO PPRO
INTP1 PIF1 PMK1 PPR1
INTP2 PIF2 PMK2 PPR2
INTP3 PIF3 PMK3 PPR3
INTSERO SERIFO SERMKO SERPRO
INTSRO SRIFO SRMKO SRPRO
INTSTO STIFO STMKO STPRO
INTCSI30 CSIIF30 IFOH CSIMK30 MKOH CSIPR30 PROH
INTCSI31 Note 1 CSIIF31 Noel CSIMK31 Note 1 CSIPR31 Noel
INTIICQ Nete2 IICIFQ Nete2 IICMKQ Nete 2 IICPRQ Nete2
INTWTI WTIIF WTIMK WTIPR
INTTMOO TMIFOO TMMKOO0 TMPROO
INTTMO1 TMIFO1 TMMKO1 TMPRO1
INTTM50 TMIF50 TMMK50 TMPR50
INTTM51 TMIF51 TMMKS51 TMPR51
INTADO ADIFO IF1L ADMKO MK1L ADPRO PR1L
INTWT WTIF WTMK WTPR
INTKR KRIF KRMK KRPR

Notes: 1. pPD780024, 780034 Subseries only

2. uPD780024Y, 780034Y Subseries only
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The following six registers control the interrupt functions:

 Interrupt request flag registers (IFOL, IFOH, IF1L)

« Interrupt mask flag registers (MKOL, MKOH, MK1L)
 Priority specification flag registers (PROL, PROH, PR1L)
« External interrupt rising edge enable register (EGP)

« External interrupt falling edge enable register (EGN)

* Program status word (PSW)

Format of Interrupt Request Flag Registers

Address: FFEOH After Reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

IFOL STIFO SRIFO SERIFO PIF3 PIF2 PIF1 PIFO WDTIF

Address: FFE1H After Reset: 00H R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

IFOH TMIF51 TMIF50 TMIFO1 TMIFO0 WTIIF lICIFONote 1 IcsjIF31Note 2| CSIIF30

Address: FFE2H After Reset: 00H R/W

Symbol 7 6 5 4 3 <2> <1> <0>
IF1L 0 0 0 0 0 KRIF WTIF ADIFO
XXIFX Interrupt request flag
0 No interrupt request signal is generated
1 Interrupt request is generated; interrupt request status

Notes: 1. Incorporated only in the uPD780024 and 780034 Subseries. Be sure to set 0 for the uPD780024Y,
780034Y Subseries.
2. Incorporated only in the uPD780024Y, 780034Y Subseries. Be sure to set 0 for the uPD780024,
780034 Subseries.

Cautions: 1. The WDTIF flag is R/W enabled only when the watchdog timer is used as the interval timer.
If watchdog timer mode 1 is used, set the WDTIF flag to 0.
2. Be sure to set IF1L bits 3 to 7 to 0.
3. When operating a timer, serial interface, or A/D converter after standby release, run it once
after clearing an interrupt request flag. An interrupt request flag may be set by noise.
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Format of Interrupt Mask Flag Registers

Address: FFE4H After Reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

MKOL STMKO SRMKO SERMKO PMK3 PMK2 PMK1 PMKO WDTMK

Address: FFES5H After Reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

MKOH TMMK51 TMMK50 TMMKO1 TMMKOO WTIMK lICMKONote 1 |cSIMK31INete 2 | CSIMK30

Address: FFE6H After Reset: FFH R/W

Symbol 7 6 5 4 3 <2> <1> <0>
MK1L 1 1 1 1 1 KRMK WTMK ADMKO
XXMKX Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled

Notes: 1. Incorporated only in the uPD780024 and 780034 Subseries. Be sure to set 1 for the uPD780024Y,
780034Y Subseries.
2. Incorporated only in the uPD780024Y, 780034Y Subseries. Be sure to set 1 for the uPD780024,
780034 Subseries.

Cautions: 1. If the watchdog timer is used in watchdog timer mode 1, the contents of the WDTMK flag
become undefined when read.

2. Because port 0 pins have an alternate function as an external interrupt request input, when
the output level is changed by specifying the output mode of the port function, an interrupt
request flag is set. Therefore, 1 should be set in the interrupt mask flag before using the
output mode.

3. Always set MKI1L bits 3 to 7 to 1.
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Format of Priority Specification Flag Registers

Address: FFE8H After Reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

PROL STPRO SRPRO SERPRO PPR3 PPR2 PPR1 PPRO WDTPR

Address: FFE9H After Reset: FFH R/W

Symbol <7> <6> <5> <4> <3> <2> <1> <0>

PROH TMPR51 TMPR50 TMPRO1 TMPROO WTIPR lICPRONote 1 |CS|PR3INOe 2 | CSIPR30

Address: FFEAH After Reset: FFH R/W

Symbol 7 6 5 4 3 <2> <1> <0>
PRIL 1 1 1 1 1 KRPR WTPR ADPRO
XXPRX Priority level selection
0 High priority level
1 Low priority level

Notes: 1. Incorporated only in the pPD780024 and 780034 Subseries. Be sure to set 1 for the uPD780024Y,
780034Y Subseries.

2. Incorporated only in the uPD780024Y, 780034Y Subseries. Be sure to set 1 for the uPD780024,
780034 Subseries.

Cautions: 1. When the watchdog timer is used in the watchdog timer 1 mode, set 1 in the WDTPR flag.
2. Always set PR1L bits 3 to 7 to 1.
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Format of External Interrupt Rising Edge Enable Register

Address: FF48H After Reset: 00H R/W

Symbol

EGP

7 6 5 4 3 2 1 0

0 0 0 0 EGP3 EGP2 EGP1 EGPO

Format of External Interrupt Falling Edge Enable Register

Address: FF49H After Reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
EGN 0 0 0 0 EGN3 EGN2 EGN1 EGNO
EGPn EGNn INTPn pin valid edge selection (n = 0 to 3)
0 0 Interrupt disable
0 1 Falling edge
1 0 Rising edge
1 1 Both rising and falling edges
Format of Program Status Word
7 5 4 3 2 1 0 After Reset
PSW| IE RBS1| AC |RBSO| O ISP | CY 02H
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> These bits are used with instructions

ISP Priority of interrupt currently being serviced

0 | High-priority interrupt servicing (Low-priority
interrupt disable)

1 | Interrupt request not acknowledged, or low-
priority interrupt servicing (All maskable
interrupts enable)

IE Interrupt request acknowledge enable/disable
0 Disable
1 Enable
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(13) Registers controlling external device expansion function

The following two registers control the external device expansion function:

¢ Memory expansion mode register (MEM)
* Memory expansion wait setting register (MM)

Format of Memory Expansion Mode Register

Address: FF47H After Reset: 00H R/W

Symbol 7 6 5 4 3 2 1 0
MEM | 0 | 0 | 0 | 0 | 0 | MM2 | MM1 | MMO |
S|ng|e_Ch|p/Mem0ry P40 to P47, P50 to P57, P64 to P67 pln state
MM2 MM1 MMO ) .
Expansion mode selection | p40 to P47 | P50 to P53 |P54, P55| P56, P57 | P64 to P67
0 0 0 Single-chip mode Port mode
0 0 1
0 1 1 Memory | 256-byte | ADO to AD7 | Port mode P64 = RD
expansion| mode P65 = WR
1 0 0 mode 4K A8 to A11 |Port mode P66 = WAIT
mode P67 = ASTB
1 0 1 16K Al2, A13| Port mode
mode
1 1 1 Full-address: Al4, A15
mode Note
Settings other than above prohibited

Note: The full-address mode allows external expansion to the entire 64K address space except for the internal
ROM, RAM, and SFR areas and the reserved areas.

Format of Memory Expansion Wait Setting Register

Address: FFF8H After Reset: 10H R/W

Symbol 7 6 5 4 3 2 1 0
MM 0 0 PW1 PWO 0 0 0 0
PW1 PWO Wait control
0 0 No wait
0 1 Wait (one wait state inserted)
1 0 Setting prohibited
1 1 Wait control by external wait pin
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(14) Register controlling standby function

The standby function is intended to decrease the power consumption of the system. The following modes are
available: HALT, STOP, and SUB HALT.

When MCU is released from the STOP mode, a wait time is required for the crystal to resume oscillations. The wait

time is controlled by the following register:

» Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

Address: FFFAH After Reset: 04H R/W

Symbol 7 6 5 4 3 2 1 0
OSTS 0 0 0 0 0 OSTS2 OSTS1 OSTSO0
OSTS2 OSTS1 OSTSO Selection of oscillation stabilization time

0 0 0 212/ix (488 us)

0 0 1 214/tx (1.95 ms)

0 1 0 215/fx (3.91 ms)

0 1 1 216/fx (7.81 ms)

1 0 0 217/fx (15.6 ms)

Settings other than above prohibited

Remarks: fx: Main system clock oscillation frequency
Values in parentheses are for operation with fx = 8.38 MHz.
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The operational status of HALT mode is described below.

HALT Mode Operating Status

HALT Mode
Setting

Item

During HALT Instruction Execution
Using Main System Clock

During HALT Instruction Execution
Using Subsystem Clock

Without Subsystem
Clock Note 1

With Subsystem
Clock Note 2

With Main System
Clock Oscillation

With Main System
Clock Oscillation Stopped

Clock generator

Both the main system clock and the subsystem clock can be oscillated. Clock supply to the CPU stops.

CPU

Operation stops.

Port (Output latch)

Status before the HALT mode setting is held.

16-bit timer/event Operable Operable when TI00

counter is selected

8-bit timer/event Operable Operable when TI50,

counter TI51 are selected as
the count clock

Watch timer Operable when fx/27 is | Operable Operable when fxt is

selected as the count clock

selected as the count clock

Watchdog timer Operable Operation stops

A/D converter Stop

Serial interface Operable Operable during
external SCK

External interrupt Operable

Bus line | ADO to AD7| High impedance
during A8 to A15| Status before the HALT mode setting is held
external
] ASTB Low level
expansion ————
WR, RD | High level
WAIT High impedance

Notes: 1. Including the case in which an external clock is not supplied

2. Including the case in which an external clock is supplied
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The operational status of STOP Mode is described below.

STOP Mode Operating Status

Item

STOP Mode Setting

With Subsystem Clock Without Subsystem Clock

Clock generator

Only main system clock oscillation is stopped.

CPU

Operation stops

Port (Output latch)

Status before the STOP mode setting is held

16-bit timer/event counter

Operation stops

8-bit timer/event counter

Operable only when TI50, TI51 are selected as the count clock

Watch timer

Operable when fxr is selected as Operation stops
the count clock

Watchdog timer

Operation stops

Clock output/buzzer output

PCL and BUZ at low level

A/D converter

Operation stops

Serial interface Other than UART | Operable only when an externally supplied clock is specified as the serial clock
UART Operation stops. (Transmit shift register (TXSO0), receive shift register (RX0), and
receive buffer register (RXB0) hold the value just before the clock stops.)
External interrupt Operable
Bus line during ADO to AD7 High impedance
external expansion | ag tg A15 Status before the STOP mode setting is held
ASTB Low level
m, RD High level
WAIT High impedance
Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V pp1 via a pull-up resistor
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to minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode

in a system where an external clock is used for the main system clock.

Because the interrupt request signal is used to release the Standby mode, if there is an
interrupt source with the interrupt request flag set and the interrupt mask flag reset, the
Standby mode is immediately released if set. Thus, the STOP mode is reset to the HALT
mode immediately after execution of the STOP instruction. After the wait set using the

oscillation stabilization time select register (OSTS), the operating mode is set.
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(15) Reset function
The following two operations can generate a reset signal.

e External reset input via the RESET pin
e Internal reset by watchdog timer in Watchdog Timer mode

241



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Table 6-12. Hardware Status After Reset (1/2)

Hardware Status After Reset
Program counter (PC) Note 1 Contents of reset vector tables
(0000H, 0001H) are set
Stack pointer (SP) Undefined
Program status word (PSW) 02H
RAM Data memory Undefined Note 2
General register Undefined Note 2
Port (Output latch) 00H
Port mode registers (PMO, PM2 to PM7) FFH
Pull-up resistor option registers (PUO, PU2 to PU7) 00H
Processor clock control register (PCC) 04H
Internal memory size switching register (IMS) CFH Note 3
Memory expansion mode register (MEM) 00H
Memory expansion wait setting register (MM) 10H
Oscillation stabilization time select register (OSTS) 04H
16-bit timer/event Timer register (TMO) 00H
counter Capture/compare registers (CR00, CR01) Undefined
Prescaler mode register (PRMO) 00H
Mode control register (TMCO) 00H
Output control register (TOCO) 00H
8-bit timer/event counter Timer counters (TM50, TM51) 00H
Compare registers (CR50, CR51) Undefined
Clock select registers (TCL50, TCL51) 00H
Mode control registers (TMC50, TMC51) 04H
Watch timer Mode control register (WTM) 00H
Watchdog timer Clock select register (WDCS) 00H
Mode register (WDTM) 00H

Notes: 1. During reset input or an oscillation stabilization time wait, only the PC contents among the hardware

statuses become undefined. All other hardware statuses remain unchanged after a reset.

2. When a reset is executed in the Standby mode, the pre-reset status is held even after reset.

3. Although the initial value is CFH, use the following values to be set for each version.
uPD780021, 780021Y, 780031, 780031Y: 42H
uPD780022, 780022Y, 780032, 780032Y: 44H
uPD780023, 780023Y, 780033, 780033Y: C6H
uPD780024, 780024Y, 780034, 780034Y: C8H
UPD78F0034, 78F0034Y: C8H

242



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Table 6-12. Hardware Status After Reset (2/2)

Hardware Status After Reset
Clock output/buzzer output controller | Clock output select register (CKS) 00H
A/D converter Conversion result register (ADCRO) 00H
Mode register (ADMO0) 00H
Analog input channel specification register (ADSO0) 00H
Serial interface (UARTO) Asynchronous serial interface mode register (ASIMO) 00H
Asynchronous serial interface status register (ASISO0) 00H
Baud rate generator control register (BRGCO) 00H
Transmit shift register (TXSO0) FFH
| Receive buffer register (RXBO) |
Serial interface (SI03) Shift registers (S1030, SI031 Note 1) Undefined
Operating mode registers (CSIM30, CSIM31 Note 1) 00H
Serial interface (11C0) Note 2 Clock select register (IICCLO) 00H
Shift register (11C0) 00H
Control register (11ICC0) 00H
Status register (11CS0) 00H
Slave address register (SVAO) 00H
Interrupt Request flag registers (IFOL, IFOH, IF1L) 00H
Mask flag registers (MKOL, MKOH, MK1L) FFH
Priority specification flag registers (PROL, PROH, PR1L FFH
External interrupt rising edge enable register (EGP) 00H
External interrupt falling edge enable register (EGN) 00H

Notes: 1. Provided only in the uPD780024, 780034 Subseries
2. Provided only in the uPD780024Y, 780034Y Subseries
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(16) Register controlling internal memory capacity

The pPD78F0034 and uPD78F0034Y (flash memory versions) allow users to select the internal memory capacity.
The following register controls the internal memory capacity:

 Internal memory size switching register (IMS)

Format of Internal Memory Size Switching Register

Address: FFFOH After Reset: CFH W

Symbol 7 6 5 4 3 2 1 0
IMS RAM2 RAM1 RAMO 0 ROM3 ROM2 ROM1 ROMO
RAM2 RAM1 RAMO Selects internal high-speed RAM size
0 1 0 512 bytes
1 1 0 1024 bytes

Settings other than above are prohibited

ROM3 ROM2 ROM1 ROMO Selects internal ROM size
0 0 1 0 8K
0 1 0 0 16K
0 1 1 0 24K
1 0 0 0 32K
1 1 1 1 60K (setting prohibited)

Settings other than above are prohibited

To map the memory of a flash version identical to that of a mask ROM version, the value at the time the mask ROM
version is reset must be set. The following table shows the set value of IMS.

Set Value of Internal Memory Size Switching Register

Target Mask ROM Version Set Value of IMS
HPD780021, 780031 42H
puPD780022, 780032 44H
HPD780023, 780033 C6H
HuPD780024, 780034 C8H

Caution: When using a mask ROM version, do not set a value other than those shown in the above table
to IMS.
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6.4 puPD78044F and 78044H Subseries

6.4.1 Documentation Reference Information

Device Series Number | User’s Manual Number | Date Published
uPD78044F U10908EJ2VOUMO0 July 1997
uPD78044H U11756EJ1VOUMO0O December 1996

Caution: The user should check the current User’'s Manual with the information in this section to be sure of
having the most up-to-date information.

6.4.2 Device Series Differences

Device Series Number ROM and RAM Differences Number of
ROM Size RAM Size | Serial Channels

uPD78044F 16K/24K/32K/40K/60K 512/1K 2

HuPD78044H 32K/40K/48K/60K 1K 1

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>
2. (7)
3. O
4.
Example:
<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCC2| PCC1| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7

Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction
SET1 PCC2
is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.4.3 Memory Address Space

Each model in the yPD78044F and 78044H Subseries can access a memory space of 64K. Figures 6-16 through
6-23 show memory maps of the respective models.

Figure 6-16. Memory Map ( uPD78042F)

FFFFH
Special function
registers (SFRs)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM i
512 x 8 hits
3FFFH
FDOOH
FCFFH i A
> Program area =~
FBOOH Reserved
Data memory FAFEH 1000H
space Internal buffer RAM OFEFEH
FACOH 64 x 8 bits | |
EABEH T CALLF entry area T
Reserved 0800H
FA80H 07FFH
FA7FH FIP display RAM A Proaram area A
EA50H 48 x 8 hits |~ 9 [~
FA4FH
0080H
~ Reserved o 007FH
4000H CALLT table area
T 3FFFH
0040H
Program 003FH
memory A Internal ROM AL
space B 16384 x 8 bits § Vector table area
Y i 0000H 0000H
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Data memory

space

Program

memory
space

1

Figure 6-17. Memory Map ( uPD78043F)

FFFFH
Special function
registers (SFRs)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits
FEDFH
T Internal high-speed RAM j
512 x 8 bits
FDOOH
FCFFH
Reserved
FBOOH
FAFFH Internal buffer RAM
FACOH 64 x 8 bits
FABFH
Reserved
FA80H
FA7FH FIP display RAM
FA50H 48 x 8 bits
FA4FH
L Reserved -
6000H
5FFFH
A Internal ROM i
T 24576 x 8 bits a
0000H

5FFFH

1000H
OFFFH

0800H
07FFH

0080H
007FH

0040H
003FH

0000H

Program area

CALLF entry area

Program area

CALLT table area

Vector table area
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Data memory

space

Program

memory
space

1

FFFFH

FFOOH
FEFFH

FEEOH
FEDFH

FBOOH
FAFFH

FACOH
FABFH

FABOH
FA7FH

FA50H
FA4FH

8000H
7FFFH

0000H

Figure 6-18. Memory Map ( uPD78044F)
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Data memory
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Figure 6-19. Memory Map ( uPD78044H)
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Figure 6-20. Memory Map ( uPD78045F)
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Figure 6-21. Memory Map ( uPD78045H)

FFFFH
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Figure 6-22. Memory Map ( uPD78046H)
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Figure 6-23. Memory Map ( uPD78P048A, 78P048B)
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6.4.4 Special Function Registers (SFRs)

Table 6-13. Special Function Register List ( pPD78044F and 78044H Subseries) (1/3)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits |16 Bits
FFOOH Port 0 PO R/W v v - OOH
FFO1H Port 1 P1 v v —
FFO2H Port 2 P2 v v -
FFO3H Port 3 P3 v v -
FFO7H Port 7 P7 v v -
FFO8H Port 8 P8 W v v —
FFO9H Port 9 P9 v v -
FFOAH Port 10 P10 v v —
FFOBH Port 11 P11 R/W v v -
FFOCH Port 12 P12 v v —
FF10H 16-bit compare register CROO - - v Undefined
FF11H
FF12H 16-bit capture register CRO1 R - - v
FF13H
FF14H 16-bit timer register TMO - - v 0000H
FF15H
FF16H 8-bit compare register CR10 R/W - v - Undefined
FF17H 8-bit compare register CR20 - v -
FF18H 8-bit timer register 1 TMS | TM1 R - v v 00H
FF19H 8-bit timer register 2 TM2 - v
FF1AH Serial 1/0O shift register 0 Nete SI100 R/W - v - Undefined
FF1BH Serial 1/0O shift register 1 SIo1 - v -
FF1FH A/D conversion result register ADCR R - v -
FF20H Port mode register 0 PMO R/W v v - 1FH
FF21H Port mode register 1 PM1 v v - FFH
FF22H Port mode register 2 PM2 v v -
FF23H Port mode register 3 PM3 v v -
FF27H Port mode register 7 PM7 v v - 1FH
FF2BH Port mode register 11 PM11 v v - FFH
FF2CH Port mode register 12 PM12 v v -
Note: This register is provided for uPD78044F Subseries products only.
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Table 6-13. Special Function Register List ( pPD78044F and 78044H Subseries) (2/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits |16 Bits
FF40H Timer clock select register 0 TCLO R/W v v - 00H
FF41H Timer clock select register 1 TCL1 - v -
FF42H Timer clock select register 2 TCL2 - v -
FF43H Timer clock select register 3 TCL3 - v - 88H
FF47H Sampling clock select register SCS - v - 00H
FF48H 16-bit timer mode control register TMCO v v -
FF49H 8-bit timer mode control register TMC1 v v -
FF4AH Watch timer mode control register TMC2 v v -
FF4EH 16-bit timer output control register TOCO v v -
FF4FH 8-bit timer output control register TOC1 v v -
FF60H Serial operation mode register 0 Net CSIMO v v -
FF61H Serial bus interface control register Nt SBIC v v -
FF62H Slave address register No© SVA - v - Undefined
FF63H Interrupt timing specification register No SINT v v - 00H
FF68H Serial operation mode register 1 CSiM1 v v -
FF69H Automatic data transmit/receive control register No© ADTC v v -
FF6AH Automatic data transmit/receive address pointer N ADTP - v -
FF6BH Automatic data transmit/receive interval specification ADTI v v -
register Noe
FF80H A/D converter mode register ADM v v - 01H
FF84H A/D converter input select register ADIS - v - 00H
FFAOH Display mode register 0 DSPMO ANetez| -
FFA1H Display mode register 1 DSPM1 - v -
FFASH 6-bit up/down counter mode register No© uUbDM v v -
FFA9H 6-bit up/down counter Note ubDC - v -
FFAAH 6-bit up/down counter compare register No© ubDCC - v -
FFEOH Interrupt request flag register OL IFO | IFOL v v v
FFE1H Interrupt request flag register OH IFOH v v
FFE4H Interrupt request mask register OL MKO | MKOL v v v FFH
FFE5H Interrupt request mask register OH MKOH v v
FFESH Priority order specification flag register OL PRO | PROL v v v
FFE9H Priority order specification flag register OH PROH v v
FFECH External interrupt mode register O INTMO - v - 00H
Note: This register is provided for uPD78044F Subseries products only.
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Table 6-13. Special Function Register List ( pPD78044F and 78044H Subseries) (3/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits |16 Bits
FFFOH Internal memory size switching register IMS R/W - v - Note 1
FFF4H Internal expansion RAM size switching register No© 2 IXS W - v - 0AH
FFF7H Pull-up resistor option register PUO R/W v v - 00H
FFFOH Watchdog timer mode register WDTM v v -
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register pPCC v v -
Notes: 1. The value after reset differs depending on the product, as follows:
HUPD78042F HPD78043F HPD78044F HPD78045F HPD78046H HPD78P048A
HuPD78044H HPD78045H HPD78P048B
IMS 44H 46H C8H CAH CCH CFH
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If using the mask ROM version, do not set any value other than that of IMS after reset.

2. This register is provided for the uPD78P048A and 78P048B only.
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(1) Registers controlling port functions

The following two types of registers control the ports:

» Port mode registers (PMO to PM3, PM7, PM11, PM12)
» Pull-up resistor option register (PUO)
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Format of Port Mode Registers

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
PMO 0 0 0 1 PMO03 | PM0O2 | PMO1 1 FF20H 1FH R/W
PM1 | PM17 | PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 FF21H FFH R/W
PM2 | PM27 | PM26 | PM25 | PM24 | PM23 | PM22 | PM21 | PM20 FF22H FFH R/W
PM3 | PM37 | PM36 | PM35 | PM34 | PM33 | PM32 | PM31 | PM30 FF23H FFH R/W
PM7 0 0 0 PM74 | PM73 | PM72 | PM71 | PM70 FF27H 1FH R/W
PM11 [PM117 |PM116 |PM115 |PM114|PM113|PM112 |PM111|PM110 FF2BH FFH R/W
PM12 |[PM127 |PM126 |PM125 |PM124 |PM123|PM122 |PM121|PM120 FF2CH FFH R/W
\ \ \ \ \ \ \ |
PMmnN Pmn pin input/output mode selection
(m=0,1,2,3,7,11,12;n=0t0 7)
0 Output mode (output buffer ON)
1 Input mode (output buffer OFF)
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Format of Pull-Up Resistor Option Register (  uPD78044F Subseries)

Symbol 7 6 5 4 <3> <2> <1I> <0> Address After Reset R/W

PUO 0 0 0 0 |PUO3|PUO2 | PUO1L | PUOO FFF7H 00H RIW
\ \ \ !

Pm internal pull-up resistor selection
PUOMI (1= 0,1, 2, 3)

0 Internal pull-up resistor not used

1 Internal pull-up resistor used

Format of Pull-Up Resistor Option Register (  uPD78044H Subseries)

Symbol 7 6 5 4 3 <2>  <1> <0> Address After Reset R/W
PUO 0 0 0 0 |PUO3|PUO2 | PUO1 | PUOO FFF7H 00H R/IW
L[ ]
Pm internal pull-up resistor selection
PUOM (m=0,1,2)
0 Internal pull-up resistor not used
1 Internal pull-up resistor used

Cautions: 1. P00 and P04 pins do not incorporate a pull-up resistor.
2. When port 1 is used as the analog input port for an A/D converter, an on-chip pull-up resis-
tor cannot be connected even if 1 is set in PUOL.
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(2) Registers controlling clock generator

The following three registers control the clock generator:
» Processor clock control register (PCC)

» Display mode register 0 (DSPMO0)

 Display mode register 1 (DSPM1)

Format of Processor Clock Control Register

Symbol <7> <6> <5> <4> 3 2 1 0 Address After Reset R/IW
pcc | MccC ‘ FRC ‘ CLS ‘ css ‘ 0 ‘PCCZ ‘ pPcC1l ‘ PCCOl FFFBH 04H R/W Netet
R/IW
CSS | PCC2 | PCC1 | PCCO | CPU clock (fcru) selection Note 2
0 0 0 |f(0.4pus)
0 0 1 fx/2 (0.8 us)
0 0 1 0 | 2%@.6us)
0 1 1| /2% (3.2 us)
1 0 0 | fx/2* (6.4 us)
0 0 0 | /2 (122 ps)
0 0 1
1 0 1 0
0 1 1
1 0 0
Settings other than above are prohibited
R
CLS | CPU clock status
0 Main system clock
1 Subsystem clock
R/W
FRC | Subsystem clock feedback resistor selection
0 Internal feedback resistor used
1 Internal feedback resistor not used
R/W

MCC | Main system clock oscillation control Note 3

0 Oscillation possible

1 Oscillation stopped

Notes: 1. Bit5 is aread-only bit.
2. FIP can be displayed only when CSS is 0 and PCC2 to PCCO are 000 or 001.
When the CPU is operating on the subsystem clock, MCC should be used to stop the main system clock
oscillation. A STOP instruction should not be used.

Caution:  Bit 3 must be set to 0.
Remarks: fx:  Main system clock oscillation frequency
fxt:  Subsystem clock oscillation frequency

Values in parentheses indicate minimum instruction execution time when operating at fx = 5.0 MHz or
fxt = 32.768 kHz: 2/fcpu.
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Format of Display Mode Register 0

Symbol <7> 6 5 4 3 2 1 0 Address After Reset R/W
DSPMO | KSF ‘DSPMOB‘ 0 ‘ 0 ‘SEGS3‘SEGSZ‘SEG51‘SEGSO| FFAOH 00H R/w Nt
\ \ !
\— SEGS3|SEGS2|SEGS1|SEGSO0| Display segment
0 0 0 0 9 segments
0 0 0 1 10 segments
0 0 1 0 11 segments
0 0 1 1 12 segments
0 1 0 0 13 segments
0 1 0 1 14 segments
0 1 1 0 15 segments
0 1 1 1 16 segments
1 0 0 0 17 segments
1 0 0 1 18 segments
1 0 1 0 19 segments
1 0 1 1 20 segments
1 1 0 0 21 segments
1 1 0 1 22 segments
1 1 1 0 23 segments
1 1 1 1 24 segments
DSPMO6 Sub_sysL(oelr;ﬁzclock noise reduction circuit mode
setting
0 2.5 MHz < fx < 5.0 MHz
1 | 1.25MHz < fx<2.5MHz
KSF | Timing status
0 Display timing
1 Key scan timing

Notes: 1. Bit 7 (KSF) is a read-only bit.
2. Set the value following the main system clock frequency (fx) to be used. The noise elimination circuit
is effective when FIP is driven.

Remark: fx: Main system clock oscillation frequency

261



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Display Mode Register 1

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

DSPM1 | DIGS3 ‘ DIGS2 ‘ DIGS1 ‘ DIGSO ‘ DIMS3 ‘ DIMS2 ‘ DIMS1 ‘ DIMSOl FFA1H O00H R/W

DIMSO0| Display cycle selection

0 1024/fx is 1 display cycle.
(1 display cycle = 204.8 s when operated at 5.0 MHz)

1 2048/fx is 1 display cycle.
(1 display cycle = 409.6 s when operated at 5.0 MHz)

DIMS3|DIMS2 | DIMS1| Digit signal cut width

0 0 0 1/16

0 0 1 2/16

0 1 0 4/16

0 1 1 6/16

1 0 0 8/16

1 0 1 10/16

1 1 0 12/16

1 1 1 14/16
DIGS3|DIGS2 | DIGS1 | DIGSO| Display digit

0 0 0 0 Display stopped (Static display)"*'*®

0 0 0 1 2 digits

0 0 1 0 3 digits

0 0 1 1 4 digits

0 1 0 0 5 digits

0 1 0 1 6 digits

0 1 1 0 7 digits

0 1 1 1 8 digits

1 0 0 0 9 digits

1 0 0 1 10 digits

1 0 1 0 11 digits

1 0 1 1 12 digits

1 1 0 0 13 digits

1 1 0 1 14 digits

1 1 1 0 15 digits

1 1 1 1 16 digits

Note: When setting to the display is stopped, a static display can be set by operating the port output latch.

Remark: fx: Main system clock oscillation frequency
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(3) Registers controlling 16-bit timer/event counter

The following six registers control the 16-bit timer/event counter:

e Timer clock select register 0 (TCLO)
 16-bit timer mode control register (TMCO)
» 16-bit timer output control register (TOCO)
» Port mode register 3 (PM3)

- Refer to section (1) for the register format.
« External interrupt mode register (INTMO)

- Refer to section (14) for the register format.
» Sampling clock select register (SCS)

- Refer to secton (14) for the register format.

Format of Timer Clock Select Register 0

Symbol <7> 6 5 4 3 2 1 0 Address After Reset R/W

TCLO | CLOE ‘TCLOG ‘ TCLO5 ‘ TCLO4 ‘ TCLO3 ‘TCLOZ ‘ TCLO1 ‘ TCL00| FF40H 00H R/W

‘ This section controls clock output circuit.

Cautions: 1.

Refer to (8) Registers controlling clock output function or
Chapter 11 of uPD78044F Subseries User's Manual,
Chapter 10 of uPD78044H Subseries User's Manual

for detailed information.

16-bit timer register count clock

TCLO6 | TCLO5 | TCLO4 | qlection

TIO (Valid edge specifiable)

fx (5.0 MHz)

fx/2 (2.5 MHz)

0 0
0 1
1 0
1 1

fx/2? (1.25 MHZ)

Rl lO|lO|O|O

0 0 | fx/2° (625 kHz)

Settings other than above are prohibited

Setting of the TIO/INTPO pin valid edge is performed by the external Interrupt mode register
(INTMO), and selection of the sampling clock frequency is performed by the sampling clock

selection register (SCS).

2. Toread the count value whenTIO has been specified as the TMO count clock, the value should

be read from TMO, not from the 16-bit capture register (CR01).

3. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fx: Main system clock oscillation frequency
TIO:  16-bit timer/event counter input pin
TMO: 16-bit timer register
Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of 16-Bit Timer Mode Control Register

Symbol 7 6 4 3 2 1 <0> Address  After Reset R/W
TMCO| O 0 0 TMCO03|TMC02|TMC01| OVFO FF48H 00H R/W
OVFO0| 16-Bit Timer Register Overflow Detection
0 Overflow not detected
1 | Overflow detected
TMCO03/TMC02|TMCO01 Operating Mode TOO Output Timing Selection Interrupt Generation
Clear Mode Selection
0 0 0 Operation stop No change Not Generated
(TMO cleared to 0)
0 0 1 PWM mode (free running) PWM pulse output Generated on match
between TMO and CR00

0 1 0 Free running mode Match between TMO and CR0O

0 1 1 Match between TMO and CR0O
or TIO valid edge

1 0 0 | Clear & start on TIO valid edge | Match between TMO and CROO

1 0 1 Match between TMO and CROO
or TIO valid edge

1 1 0 Clear & start on match Match between TMO and CR0OO

between TMO and CR00O

1 1 1 Match between TMO and CR0O

or TIO valid edge
Cautions: 1. The 16-bit timer register (TMO) starts operation when a value other than 0, 0, 0 is set to TMCO01

to TMCO3 (Operation Stop mode). To stop the operation, set TMCO01 to TMCO03 to 0, 0, 0.
2. Switch the Clear mode and the TOO output timing after stopping the timer operation (by
setting TMCO1 to TMCO03 to 0, 0, 0).
3. Set the valid edge of the TIO/INTPO pin with an external interrupt mode register (INTMO) and
select the sampling clock frequency with the sampling clock select register (SCS).

4. When using the PWM mode, set the PWM and then set data to CROO0.

Remarks: TOO:
TIO:
TMO:
CROO:
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16-bit timer register

Compare register 00




CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of 16-Bit Timer Output Control Register

Symbol 7 6 5 4 <3> <2> 1 <0> Address After Reset

TOCO| 0 ‘ 0 ‘ 0 ‘ 0 ‘LVSO‘ LVRO‘TOCOl‘ TOEO| FFAEH 00H

R/W
R/W

TOEO | 16-bit timer/event counter output control

0 Output disabled (Port mode)

1 Output enabled

TOCO01| In PWM mode

In other modes

Active level selection

Timer output F/F control

0 Active high

Inversion operation disabled

1 Active low

Inversion operation enabled

LVSO | LVRO | status setting

16-bit timer/event counter timer output F/F

No change

Timer output F/F reset (to 0)

Timer output F/F set (to 1)

P |, |O|O
Rl O|Fr | O

Setting prohibited

Cautions: 1. Timer operation must be stopped before setting TOCO.
2. If LVSO and LVRO are read after data is set, they will be 0.
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(4) Registers controlling 8-bit timer/event counter

The following four registers control the 8-bit timer/event counters:

e Timer clock select register 1 (TCL1)
 8-bit timer mode control register (TMC1)
 8-hit timer output control register (TOC1)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
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Format of Timer Clock Select Register 1

Symbol 7 6 5 4 3 2 1 0 Address

TCL1 |TCL17 ‘ TCL16 ‘ TCL15 ‘ TCL14 ‘ TCL13 ‘ TCL12 ‘ TCL11 ‘TCLlOl FF41H

After Reset

00H

R/W
R/W

TCL13|TCL12

TCL11

TCL10

8-bit timer register 1 count
clock selection

TI1 falling edge Nt

TI1 rising edge "ot

fx/2 (2.5 MHz)

fx/2? (1.25 MHz)

fx/2® (625 kHz)

fx/2* (313 kHz)

fx/2° (156 kHz)

fx/2° (78.1 kHz)

fx/2” (39.1 kHz)

fx/2® (19.5 kHz)

fx/2° (9.8 kHz)

PP |IP|IOO|O|lOC|F ||| O|O

R lO|O|FRr|P|O|lO|FR|P|O|lO|O

O|r|O|FrP|O|FP|O|F |O|F|F|O

x/2™° (4.9 kHz
( )

RlRr|lR|P|RP|lP|PR|Pr|lo|lOo|lOo|O|O

1

1

1

fx/2'2 (1.2 kHz)

Settings other than above are prohibited

TCL17|TCL16

TCL15

TCL14

8-bit timer register 2 count
clock selection

TI2 falling edge Nete

TI2 rising edge "ot

fx/2 (2.5 MHz)

fx/2? (1.25 MHz)

fx/2° (625 kHz)

fx/2* (313 kHz)

fx/2° (156 kHz)

fx/2° (78.1 kHz)

fx/2” (39.1 kHz)

fx/2® (19.5 kHz)

x/2° (9.8 kHz)

PP IPIOlO|lOO|FRP|F |+ |O|O

r|lO|O|FRP|P|OO|Rr || O|O|O

O|r|O|FrP|O|FP|O|F |O|F|F|O

x/2'° (4.9 kHz)

RlRr|lR|P|RP|lRP|PR|Pr|lOo|lOo|lO|O|O

1

1

1

fx/2? (1.2 kHz)

Settings other than above are prohibited

Note: Setting prohibited for the uPD78044H Subseries.

Caution: To write data other than that already written to TCL1, stop the timer operation once.

Remarks: fx:  Main system clock frequency
TI1: 8-bit timer register 1 input pin
TI2: 8-bit timer register 2 input pin

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol
TMC1

Format of 8-Bit Timer Mode Control Register

7 6 5 4 3 2 <l> <0>

Address After Reset R/W

0 0 0 0 0 |TMC12|TCEZ2 | TCE1

FF49H O00H R/W

_

TCE1l

8-bit timer register 1 operation control

0 Operation stop (TM1 clear to 0)
1 Operation enable
TCE2 8-bit timer register 2 operation control
0 Operation stop (TM2 clear to 0)
1 Operation enable
TMC12 Operating mode selection
0 8-bit timer register x 2-channel mode (TM1, TM2)
1 16-bit timer register x 1-channel mode (TMS)

Cautions: 1. Switch the operation mode after stopping timer operation.
2. When used as 16-bit timer register (TMS), TCE1 should be used for operation enable/stop.
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Format of 8-Bit Timer Output Control Register

Symbol <7> <6> 5 <4>  <3>  <2> 1 <0> Address  After Reset R/W
TOC1 | LVS2 |LVR2 [TOC15 TOE2| LVS1| LVR1 [TOC11] TOE1l FF4FH O0OH R/W
L L L
TOE1 8-bit timer/event counter 1 output control

0 Output disable (Port mode)

1 Output enable

TOC11| 8-bit timer/event counter 1 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

LVS1 | LVR1 ggsti:l;ir;\:trlevent counter 1 timer output F/F
0 0 Unchanged
0 1 Timer output F/F reset (to 0)
1 0 Timer output F/F set (to 1)
1 1 Setting prohibited
TOE2 8-bit timer/event counter 2 output control

0 Output disable (Port mode)

1 Output enable

TOC15| 8-bit timer/event counter 2 timer output F/F control

0 Inverted operation disable
1 Inverted operation enable
LVS2 | LVR2 gt—;)tia;ir::tr/event counter 2 timer output F/F
0 0 Unchanged
0 1 Timer output F/F reset (to 0)
1 0 Timer output F/F set (to 1)
1 1 Setting prohibited

Cautions: 1. Be sure to set TOC1 after stopping timer operation.
2. After data setting, O can be read from LVS1, LVS2, LVR1, and LVR2.
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(5) Registers controlling watch timer

The following two registers control the watch timer:

» Timer clock select register 2 (TCL2)
» Watch timer mode control register (TMC2)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL2|TCL27‘TCL26‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZI‘TCLZO' FF42H 00H R/IW

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 9 of uPD78044F Subseries User's Manual,
Chapter 9 of uPD78044H Subseries User's Manual for
detailed information.

Note

TCL24 | Watch timer count clock selection
0 | fx/2® (19.5 kHz)
1 fxr (32.768 kHz)

This section controls buzzer output.

Refer to (9) Registers controlling buzzer output function or
Chapter 12 of puPD78044F Subseries User's Manual,

Chapter 11 of uPD78044H Subseries User's Manual for
detailed information.

Note: When using a main system clock of 1.25 MHz or less and an FIP controller/driver, select fx/28 as the

counter clock for the watch timer.

Caution: IfTCL2 is to be rewritten in data other than identical data, the timer operation must be stopped
first.

Remarks: fx:  Main system clock frequency
fxr:  Subsystem clock oscillation frequency
Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
This register is also used to control the watchdog timer and the buzzer.
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Format of Watch Timer Mode Control Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
T™MC2 0 |TMC26({TMC25|TMC24|TMC23{ TMC22| TMC21|TMC20 FF4AH OOH R/W
I
TMC23|TMC20 Watch flag set time selection
0 2%/fw (0.5 )
1 ° 25w (0.25 )
0 2%Mw (977 ps)
1 ! 2*ffw (488 ps)
TMC21 Prescaler operation control Note
0 | Clear after operation stops
1 Operation enable

TMC22 5-bit counter operation control

0 | Clear after operation stops

1 Operation enable

TMC26|TMC25(TMC24| Prescaler interval time selection

0 0 0 | 2w (488 us)

0 1 | 2%fw (977 us)

0
0 1 0 | 2%w (1.95ms)
0 1 1 | 2w (3.91ms)

1 0 0 | 2%w (7.81ms)

1 0 1 | 2%w (15.6 ms)

Settings other than above are prohibited

Note: Do not frequently clear the prescaler when using the watch timer.

Remarks: fw: Watch timer clock frequency (fx/28 or fxr)
Values in parentheses apply to operation with fw = 32.768 kHz.

A 0.5 second interval can be generated either with a 4.19304 MHz main system clock or a 32.768
kHz subsystem clock.
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(6) Registers controlling watchdog timer

The following two registers control the watchdog timer:

» Timer clock select register 2 (TCL2)
» Watchdog timer mode register (WDTM)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL2 |TCL27 ‘ TCL26 ‘ TCL25 ‘ TCL24‘ 0 ‘TCLZZ ‘ TCL21 ‘TCL20| FF42H 00H R/W
Count clock selection
TCL2z|TCL2 TeL20 Watchdog Timer mode | Interval Timer mode
0 0 0 | f/2° (625 kHz) fx/2* (313 kHz)
0 0 1 | f/2* (313 kHz) fx/2° (156 kHz)
0 1 0 | f/2° (156 kHz) fx/2° (78.1 kHz)
0 1 1 | f/2° (78.1 kHz) fx/2” (39.1 kHz)
1 0 0 | /27 (39.1 kHz) fx/2® (19.5 kHz)
1 0 1 | #/2° (19.5 kHz) fx/2° (9.8 kHz)
1 1 0 | f/2° 9.8k Hz) fx/2'° (4.9 kHz)
1 1 1 | 2" (2.4 kHz) /2" (1.2 kHz)
This section controls the watch timer.
Refer to (5) Registers controlling watch timer or
Chapter 9 of uPD78044F Subseries User's Manual,
Chapter 9 of yPD78044H Subseries User's Manual
for detailed information.

This section controls buzzer output.

Refer to (9) Registers controlling buzzer output function or
Chapter 12 of uPD78044F Subseries User's Manual,
Chapter 11 of puPD78044H Subseries User's Manual

for detailed information.

Caution: IfTCL2 is to be rewritten in data other than identical data, the timer operation must be stopped

first.

Remarks: fx:  Main system clock frequency

Values in parentheses apply to operation with fx = 5.0 MHz.

This register is also used to control the watch timer and the buzzer.
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Symbol
WDTM

Format of Watchdog Timer Mode Register

<7> 5 4 3 Address  After Reset R/W
RUN 0 WDTM4 | WDTM3 FFFOH 00OH R/W
L |
WDTM4 | WDTM3 | Watchdog timer operating mode selection™*'®*
Interval timer mode™**?
0 X (Maskable interrupt request occurs upon
generation of an overflow.)
Watchdog timer mode 1
1 0 (Non-maskable interrupt request occurs
upon generation of an overflow.)
Watchdog timer mode 2
1 1 (Reset operation is activated upon
generation of an overflow.)
RUN Watchdog timer operation selection™'*?
0 Count stops
1 Counter is cleared and counting starts
Notes: 1. Once setto 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.

2.
3.

The watchdog timer starts operation as an interval timer as soon as RUN has been set to 1.
Once set to 1, RUN cannot be cleared to 0 by software. Thus, once counting starts, it can only be
stopped by RESET input.

Cautions: 1. When 1 is set in RUN so that the watchdog timer is cleared, the actual overflow time is up

Remark:

x: Don’t care

to 0.5% shorter than the time set by timer clock select register 2 (TCL2).

When using the Watchdog Timer mode 1 or 2, set WDTM4 to 1 after confirming that the
interrupt request flag (TMIF4) is 0. IfWDTM4 is set to 1 while TMIF4 is 1, the non-maskable
interrupt request is generated regardless of the contents of WDTMS3.
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(7) Register controlling 6-bit up/down counter

The following register controls the 6-bit up/down counter: (only available for 7804xF and 78P048A)

e 6-bit up/down counter mode register (UDM)

Format of 6-Bit Up/Down Counter Mode Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

UDM | 0 ‘ 0 ‘ 0 ‘ UDM4 ‘ UDM3 ‘ UDM2 ‘ ubM1 ‘ UDMO| FFASH 00H R/W

UDMO | Valid edge selection

0 CIO0 falling edge

1 CIO rising edge

UDML1 | Operation mode selection

0 Down counter operation

1 Up counter operation

UDM2 | Count operation control

0 The count operation is stopped (the count value is retained)

1 The count operation is enabled

UDM3 | Counter clear

0 Count operation

1 The counter is cleared

UDM4 | INTP3 flag set signal selection

0 Set using the INTP3 interrupt signal

1 Set using the INTUD interrupt signal

Cautions: 1. Donotsetthe UDMO, UDM1, and UDM3 using the same timings as the effective edges input
to the CI0/PO3/INTP3 pin.
2. The UDC is cleared to 0 by writing 1 in the UDM3.
When the UDC is cleared, the UDM3 is automatically cleared to O.
3. The UDC cannot be read/written until the RESET signal is input and data is set to the UDM.
4. Be sure to stop count operation before setting the 6-bit up/down counter (UDC) or the 6-
bit up/down counter compare register (UDCC).

274



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(8) Registers controlling clock output function

The following two registers control the clock output function:
e Timer clock select register 0 (TCLO)

» Port mode register 3 (PM3)

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 0

Symbol <7> 6 5 4 3 2 1 0 Address After Reset R/W

TCLO | CLOE ‘TCL06 ‘ TCLO5 ‘ TCLO4 ‘ TCLO3 ‘ TCLO2 ‘ TCLO1 ‘ TCL00| FF40H 00H R/W

TCLO3|TCLO2 | TCLO1 | TCLOO| PCL output clock selection
0 0 0 0 | fxr (32.768 kHz)

1 1 | f/2° (625 kHz)

0 0 | fx2* (313 kHz)

0 1 | f/2° (156 kHz)

1 0

1 1

fx/2° (78.1 kHz)
fx/2” (39.1 kHz)
1 0 0 | /2% (19.5 kHz)

Settings other than above are prohibited

PlRr|P|IFP|F]|O
oO|lo0o|O0|O|F

This section controls the 16-bit timer.

Refer to (3) Registers controlling 16-bit timer/event counter or
Chapter 6 of uPD78044F Subseries User's Manual,

Chapter 6 of uPD78044H Subseries User's Manual

for detailed information.

CLOE | PCL output control
0 Output disable

1 Output enable

Cautions: 1. When enabling PCL output, set TCLOO to TCLO3, then set 1 in CLOE with a 1-bit memory
manipulation instruction.
2. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fx:  Main system clock frequency
fxt:  Subsystem clock oscillation frequency

Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.

This register is also used to set the count clock of the 16-bit timer, in addition to setting the
clock for PCL output.
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(9) Registers controlling buzzer output function

The following two registers control the buzzer output function:

» Timer clock select register 2 (TCL2)
» Port mode register 3 (PM3)

Symbol

7 6

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 2

5 4 3 2 1 0 Address After Reset R/W

TCL2 |TCL27 ‘ TCL26 ‘ TCL25 ‘ TCL24 ‘ 0 ‘ TCL22 ‘ TCL21 ‘TCL20| FF42H 00H R/W
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This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 9 of puPD78044F Subseries User's Manual,
Chapter 9 of pPD78044H Subseries User's Manual
for detailed information.

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or
Chapter 8 of uPD78044F Subseries User's Manual,
Chapter 8 of puPD78044H Subseries User's Manual
for detailed information.

TCL27|TCL26 | TCL25| Buzzer output frequency selection
0 X X Buzzer output disable
1 0 0 | fx2"° (4.9 kHz)
1 0 1 | 42" (2.4 kHzZ)
1 1 0 | fx2" (1.2 kHz)
1 1 1 Setting prohibited

Caution: IfTCL2 is to be rewritten in data other than identical data, the timer operation must be stopped

Remarks:

first.

fx:  Main system clock frequency

x: Don't care

Values in parentheses apply to operation with fx = 5.0 MHz.

This register is also used to control the watch timer and the watchdog timer.
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(10) Registers controlling A/D converter

The following two registers control the A/D converter:

» A/D converter mode register (ADM)
» A/D converter input select register (ADIS)
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Format of A/D Converter Mode Register

Symbol .75 <> 5 4 3 2 1 0 Address After Reset  R/W

ADM CS | TRG | FR1 | FRO |[ADM3|/ADM2|ADM1| 1 FF80H 01H R/W
ADM3 | ADM2 | ADM1| Analog input channel selection
0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANI5
1 1 0 ANI6
1 1 1 ANI7

A/D conversion time selection Noe 1

FR1 FRO
When operated at fx = 5.0 MHz When operated at fx = 4.19 MHz
0 0 160/fx (32.0 us) 160/fx (38.1 us)
0 1 80/fx (setting prohibited Nt 2) 80/fx (19.1 pus)
1 0 200/fx (40.0 ps) 200/fx (47.7 us)
1 1 Setting prohibited

TRG | External trigger selection

0 No external trigger (software starts mode)

1 Conversion started by external trigger (hardware starts mode)

CSs A/D conversion operation control

0 Operation stop

1 Operation start

Notes: 1. Set so that the A/D conversion time is 19.1 us or more.
2. Setting prohibited because the A/D conversion time is less than 19.1 us.

Cautions: 1. “1” should be set for bit 0.

2. Inconsideration of power consumption reduction at the A/D converter when the
standby function is working, clear bit 7 (CS) of this register to 0 to stop the
A/D conversion operation before executing a HALT or STOP instruction.

3. Whenrestarting the stopped A/D conversion operation, start the A/D conversion

operation after clearing the interrupt request flag (ADIF) to O.

Remark: fx: Main system clock frequency
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Format of A/D Converter Input Select Register

Symbol 7 6 5 4 3 2 1 0  Address After Reset  R/W

ADIS 0 0 0 0 |ADIS3|ADIS2|ADIS1|ADISO| FF84H 00H R/IW
\—‘—|: ADIS3| ADIS2 | ADIS1 |ADISO| Number of analog input channel selection
0 0 0 0 No analog input channel (P10 to P17)
0 0 0 1 channel (ANIO, P11 to P17)
0 0 1 0 2 channels (ANIO, ANI1, P12 to P17)
0 0 1 1 3 channels (ANIO to ANI2, P13 to P17)
0 1 0 0 | 4 channels (ANIO to ANI3, P14 to P17)
0 1 0 1 5 channels (ANIO to ANI4, P15 to P17)
0 1 1 0 6 channels (ANIO to ANI5, P16, P17)
0 1 1 1 7 channels (ANIO to ANI6, P17)
1 0 0 0 8 channels (ANIO to ANI7)
Settings other than above are prohibited

Cautions: 1. Set the analog input channel in the following order:
a. Setthe number of analog input channels with ADIS.
b. Using the A/D converter mode register (ADM), select one channel to undergo A/D con-
version among the channels that are set for analog input with ADIS.
2. No internal pull-up resistor can be connected to the channels set for analog input with
ADIS, irrespective of the value of bit 1 (PUO1) of the pull-up resistor option register (PUO).
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(11) Registers controlling serial interface channel 0 (  uPD78044F Subseries only)

The following four registers control serial interface channel 0:

« Timer clock select register 3 (TCL3)

» Serial operation mode register 0 (CSIMO)

« Serial bus interface control register (SBIC)
« Interrupt timing specification register (SINT)

Caution: The registers above are provided only in the UPD78044F Subseries.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL3 |TCL37‘TCLSG‘TCLSS‘TCLM‘TCL33‘TCL32‘TCL31‘TCL30| FF43H 88H RIW
Serial interface channel 0
TCL33|TCL32 | TCL31 | TCL30| <orial clock selection
0 1 1 0 | /2% (1.25 MHz)
0 1 1 1 | x/2° (625 kHz)
1 0 0 0 | f2* (313 kHz)
1 0 0 1 | /2° (156 kHz)
1 0 1 0 | 2°(78.1kHz)
1 0 1 1 | /27 (39.1 kHz)
1 1 0 0 | f/2°(19.5kHz)
1 1 0 1 | #x/2° (9.8 kHz)

Settings other than above are prohibited

This section controls serial interface channel 1.
Refer to (12) Registers controlling serial interface channel 1 or

Chapter 15 of puPD78044F Subseries User's Manual for
detailed information.

Cautions: 1. Ifavaluethatis notthe same as the previous value must be writtento TCL3, stop the serial

transfer before writing the value.

2. uPD78044H Subseries products also have TCL3, but its format is different from that of
UPD78044F Subseries products. For details, see “Format of Timer Clock Select Register
3 (For uPD78044H Subseries)” in (12) Registers controlling serial interface channel 1 or
Chapter 13 Serial Interface Channel 1 in  uPD78044H Subseries User's Manual .

Remarks: fx: Main system clock frequency

Values in parentheses apply to operation with fx = 5.0 MHz.

This register is also used to set the serial clock of serial interface channel 1.
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Symbol

CsIiMO0

RIW

R/IW

RIW

RIW

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0 Address  After Reset R/W
CSIEOQ| COIl | WUP |csimo4 | csIMo3 | CSIM02 | csIMo1 |csiMoo|  FF60H O00H R/W Note 1
CSIEO| Serial interface channel 0 operation control
0 Operation stopped
1 Operation enable
COIl | Slave address comparison result flag Note 2
0 Slave address register (SVA) not equal to serial I/O shift register 0 (SIO0) data
1 Slave address register (SVA) equal to serial I/O shift register 0 (SIO0) data
WUP | Wake-up function control Note 3
0 Interrupt request signal generation with each serial transfer in any mode
1 Interrupt request signal generation when the address received after bus release (when CMDD = RELD = 1)
matches the slave address register (SVA) data in SBI mode
CSIM|CSIMICSIM Operation ) SI0/P25 SO0/P26 SCKO/P27
PM25| P25 |PM26| P26 |PM27| P27 Start bit i i . . . .
04 | 03 | 02 mode pin function pin function pin function
ol x 0 1lxlololol g |3wiesera MSB SIQ Note 4 SO0 SCKO (CMOS
1 I/O mode LSB (Input) (CMOS output) | input/output)
Note 5|Note 5 N
P25 (cmos | SBL(N-ch
0| x| x| 0]0]0 |1 input/output) open-drain
P p input/output)
SCKO (CMOS
1,0 SBI mode MSB input/output)
Note 5|Note 5 -
SBO(N-ch [ po6 (cmos
1,00 | x| x|0]|1 open-drain inputioutput)
input/output) P p
Note 5|Note 5 SB]. (N-Ch
0| x| x| 0|]0]0 |1 .PZS (CMOS open-drain
input/output) :
input/output) —
2-wire serial SCKO (N-ch
gk Jperdran,
Note 5| Note 5 -
oo e SBO(N-ch | bo6 (cmos
1100 | x| x|0]1 open-drain inputioutput)
input/output) P p
csimo1 |csimoo | Serial interface channel O clock selection
0 X Input clock to SCKO pin from off-chip
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 0 to 3 of timer clock select register 3 (TCL3)
Notes: 1. Bit 6 (COl) is a read-only bit.

COIl becomes 0 when CSIEO = 0.

3. To use the wake-up function (WUP = 1), clear bit 5 (SIC) of the interrupt timing specification

register (SINT) to 0.

4. Can be used as P25 (CMOS input) when serial channel is used only for transmission.

5. Can be used freely as port function when not used in SBI or 2-wire mode.
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Caution: Do not change the operation mode (3-wire serial 1/0, 2-wire serial I/O, or SBI) while the opera-
tion of serial interface channel O is enabled. Stop the serial operation before changing the
operation mode.

Remarks: x: Don'’t care
PMxx: Port mode register
Pxx:  Port output latch

Format of Serial Bus Interface Control Register (1/2)

Symbol .75 <> <B>  <4> <3> <2> <1> <0> Address  After Reset R/W

SBIC |BSYE |ACKD|ACKE|ACKT |CMDD|RELD |CMDT|RELT| FF61H O0H R/W Note 1

R/W Note 2
BSYE| Synchronizing Busy Signal Output Control

0 Disables busy signal which is output in synchronization with the falling edge of SCKO clock just after
execution of the instruction to be cleared to 0.

1 Outputs busy signal at the falling edge of SCKO clock following the acknowledge signal.

R |ACKD| Acknowledge Detection

Clear Conditions (ACKD = 0) Set Conditions (ACKD = 1)

« Falling edge of the SCK0 immediately after the busy * When acknowledge signal (ACK) is detected at the
mode is released while executing the transfer
start instruction

rising edge of SCKO clock after completion of

transfer
* When CSIE0O =0
* When RESET input is applied
R/W |ACKE| Acknowledge Signal Automatic Output Control

0 Acknowledge signal automatic output disable (output with ACKT enable)
Before completion of | Acknowledge signal is output in synchronization with the falling edge of
transfer the 9th SCKO clock (automatically output when ACKE = 1).

1 After completion of Acknowledge signal is output in synchronization with the falling edge of
transfer

SCKO just after execution of the instruction to be set to 1
(automatically output when ACKE = 1).
However, not automatically cleared to O after acknowledge signal output.

R/W Acknowledge signal is output in synchronization with the falling edge clock of SCKO just after execution
ACKT| of the instruction to be set to 1, and after acknowledge signal output, automatically cleared to 0.
Used as ACKE = 0. Also cleared to 0 upon start of serial interface transfer or when CSIEO = 0.

R [CMDD| Command Detection

Clear Conditions (CMDD = 0) Set Conditions (CMDD = 1)

» When transfer start instruction is executed * When command signal (CMD) is detected
* When bus release signal (REL) is detected
* When CSIEO =0

* When RESET input is applied

Notes: 1. Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only hits.
2. Busy mode can be cleared by starting a serial interface transfer. However, the BSYE flag is not

cleared to O.
Remarks: Bit 4 (ACKT) is 0 when read after data setting.

CSIEO: Bit 7 of serial operating mode register 0 (CSIMO0)
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Format of Serial Bus Interface Control Register (2/2)

Symbol 75 <>  <B>  <4>  <3> <2> <1>  <0> Address  After Reset R/W

SBIC |BSYE |ACKD |ACKE |ACKT |CMDD|RELD |CMDT|RELT| FF61H 00H R/W Note 1

R |RELD| Bus Release Detection

Clear Conditions (RELD = 0) Set Conditions (RELD = 1)

» When transfer start instruction is executed * When bus release signal (REL) is detected

« If SIO0 and SVA values do not match in
address reception

* When CSIE0 =0

* When RESET input is applied

R/W Used for command signal output.
CMDT| When CMDT =1, SOO latch is cleared to 0. After SOO latch clearance, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.

R/W Used for bus release signal output.
RELT| When RELT =1, SOO latch is set to 1. After SO0 latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.

Remarks: 1. Bits 0 and 1 (RELT and CMDT) are 0 when read after data setting.
2. CSIEQ: Bit 7 of serial operating mode register 0 (CSIMO0)
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Symbol

SINT

284

Format of Interrupt Timing Specification Register

7 <6> <G5> <4> 3 2 1 0 Address After Reset R/W
0 CLD | SIC |SVAM| O 0 0 0 FF63H OOH R/W Note 1
R/W

SVAM| SVA bit to be used as slave address

0 Bits0to 7

1 Bits 1to 7

R/W

SIC | INTCSIO interrupt factor selection Note 2

CSIIFO is set upon termination of serial interface
channel 0 transfer

CSIIFO is set upon bus release detection or
termination of serial interface channel O transfer

CLD | SCKO pin level Note3

0 Low level

1 High level

Notes: 1. Bit 6 (CLD) is a read-only bit.
2. When using the wake-up function, set SIC to 0.
3. When CSIE =0, CLD becomes 0.

Caution: Be sure to set bits 0 through 3 to 0.
Remark: SVA: Slave address register

CSIIFO: Interrupt request flag for INTCSIO
CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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(12) Registers controlling serial interface channel 1

The following four registers control serial interface channel 1:

Timer clock select register 3 (TCL3)
« Serial operation mode register 1 (CSIM1)
Note

Automatic data transmit/receive control register (ADTC)
Automatic data transmit/receive interval specification register (ADTI) note

Note: This register is provided only in the uPD78044F Subseries.

Format of Timer Clock Select Register 3 (For  uPD78044F Subseries)

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL3 |TCL37 ‘ TCL36 ‘ TCL35 ‘ TCL34 ‘ TCL33 ‘ TCL32 ‘ TCL31 ‘ TCL30| FF43H 88H R/W  (7804xF and 78P048A)
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ FF43H 8xH R/W  (7804xH and 78P048B)

This section controls serial interface channel 0.

Refer to (11) Registers controlling serial interface channel 0 or
Chapter 14 of uPD78044F Subseries User's Manual for

detailed information.

Serial interface channel 1
serial clock selection

TCL37|TCL36 | TCL35|TCL34

x/2% (1.25 MHz)
x/2° (625 kHz)
fx/2* (313 kHz)
fx/2° (156 kHz)
fx/2° (78.1 kHz)
/27 (39.1 kHz)
fx/2® (19.5 kHz)
1 0 1 | #/2° (9.8 kHz)

Settings other than above are prohibited

olr|r|lo|lOo|kr |k
o|lr|o|r|lOo|r|O

RPlRr | Rr|Rr|Rr|rRr|lo|oO
R O OO |O|F|F

Caution: If a value that is not the same as the previous value must be written to TCL3, stop the serial
transfer before writing the value.

Remarks: fx: Main system clock frequency

Values in parentheses apply to operation with fx = 5.0 MHz.
This register is also used to set the serial clock of serial interface channel 0.
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Format of Timer Clock Select Register 3 (For  uPD78044H Subseries)

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W
TCL3 |TCL37 ‘ TCL36 ‘ TCL35 ‘ TCL34‘ 0 ‘ 0 ‘ 0 ‘ 0 | FF43H 88H R/W Nete
Serial interface channel 1
TCL37 | TCL36| TCL35 | TCL34| oo clock selection
0 1 1 0 | fx/2° (1.25 MHz)
0 1 1 1 | /2 (625 kHz)
1 0 0 0 | /2" (313 kHz)
1 0 0 1 | fx/2° (156 kHz)
1 0 1 0 | fx/2° (78.1 kHz)
1 0 1 1 | /27 (39.1 kHz)
1 1 0 0 | /2% (19.5 kHz)
1 1 0 1 | /2° (9.8 kHz)
Settings other than above are prohibited

Note: Bits 0 to 3 are read-only bits. The values of these bits are undefined when they are read.

Caution: If a value that is not the same as the previous value must be written to TCL3, stop the serial

transfer before writing the value.

Remarks: fx: Main system clock frequency

Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of Serial Operation Mode Register 1 (For

UPD78044F Subseries)

Symbol <75 & <5 4 3 2 1 0  Address After Reset R/W
CSIM1 |CSIE1l| DIR | ATE 0 0 0 |csimi1|csivio| FF68H OOH R/W
csimii|csimio| Serial Interface Channel 1 Clock Selection
0 X Clock externally input to SCK1 pin Notel
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 4 to 7 of timer clock select register 3 (TCL3)
ATE | Serial Interface Channel 1 Operating Mode Selection
0 3-wire serial I/O mode
1 3-wire serial I/O mode with automatic transmit/receive function
DIR Start Bit SI1 Pin Function SO1 Pin Function
0 MSB SI11/P20 (Input) SO1 (CMOS output)
1 LSB
Shift Register |Serial Clock Counter| SI1/P20 Pin |SO1/P21 Pin| SCK1/P22
CSIE1|CSIMIL[PM20| P20 [PM21| P21 [PM22| P22 ) ) . ) . i
1 Operation | Operation Control Function Function Pin Function
o | x “‘“X“ “"‘:2 “°:2 “":2 N":z ”"‘X“ Operation Clear P20 (CMOS | P21 (CMOS | P22 (CMOS
stop input/output) | input/output) | input/output)
SCK1
0 1~ (Input)
1 ND:’L” N°)‘(e3 olo Operation Count Sl1Note3 | SO1 (CMOS
enable operation (input) output) -
SCK1
1 01 (CMOS
output)
Notes: 1. If the external clock input has been selected with CSIM11 set to 0, set bit 1 (BUSY1) and bit 2 (STRB) of
the automatic data transmit/receive control register (ADTC) to 0, 0.
2. Can be used freely as port function when not used in SBI or 2-wire mode.
3. Can be used as P20 when serial channel is used only for transmission. (Set bit 7 (RE) of ADTC to 0.)
Remarks: x: Don't care

PMxx: Port mode register

Pxx:

Port output latch
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Format of Serial Operation Mode Register 1 (For

HUPD78044H Subseries)

Symbol .75 ¢ 5 4 3 2 1 0 Address  After Reset R/W
CSIM1 |CSIE1l| DIR |QMNetel) 0 0 0 |csimii|csivio| FF68H 0OH R/W
csivii|csimio| Serial Interface Channel 1 Clock Selection
0 x Clock externally input to SCK1 pin
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 4 to 7 of timer clock select register 3 (TCL3)
DIR Start Bit SI1 Pin Function SO1 Pin Function
0 MSB SI1/P20 (Input) SO1 (CMOS output)
1 LSB
Shift Register |Serial Clock Counter| SI1/P20 Pin |SO1/P21 Pin| SCK1/P22
CSIE1|CSIMIL[PM20| P20 [PM21| P21 [PM22| P22 ) ) . . . .
1 Operation | Operation Control Function Function Pin Function
o | x “":2 ”°:2 “°:2 “";“ N“:Z ”":2 Operation Clear P20 (CMOS | P21 (CMOS | P22 (CMOS
stop input/output) | input/output) | input/output)
0 Sk ()
1 N”‘l” N°)‘f3 olo Operation Count SlI1Note3 | SO1 (CMOS
enable operation (input) output) o
SCK1
1 0|1 (CMOS
output)
Notes: 1. Bit5 must be set to zero.
2. Can be used freely as port function.
3. Can be used as P20 when only transmitter is used. (Set bit 7 (RE) of ADTC to 0.)
Remarks:  x: Don't care
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PMxx: Port mode register

Pxx:

Port output latch
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Format of Automatic Data Transmit/Receive Control Register ( UPD78044F Subseries Only)

Symbol .75 <>  <5> <4> <3> <2> <1> <0> Address  After Reset R/W

ADTC | RE |ARLD |ERCE| ERR | TRF |STRB|BUSY1BUSYO| FF69H O0H R/W Note 1
L
RIW -
BUSY1|BUSY0| Busy input control
0 X Not using busy input
1 0 Busy input enable (active high)
1 1 Busy input enable (active low)
R/W
STRB| Strobe output control
0 Strobe output disable
1 Strobe output enable
R - - - -
TRF | Status of automatic transmit/receive function Note 2
Detection of termination of automatic transmission/
0 reception (This bit is set to 0 upon suspension of
automatic transmission/reception or when ARLD = 0.)
1 During automatic transmission/reception
(This bit is set to 1 when data is written to SIO1.)
R - - - -
ERR | Error detection of automatic transmit/receive
function
0 No error
(This bit is set to 0 when data is written to SIO1)
1 Error occurred
R/W - -
ERCE| Error check control of automatic transmit/
receive function
0 Error check disable
Error check enable (only when BUSY1 = 1)
R/W - - - -
ARLD | Operating mode selection of automatic transmit/
receive function
0 Single operating mode
Repetitive operating mode
R/W - - - -
RE Receive control of automatic transmit/receive
function
0 Receive disable
1 Receive enable

Notes: 1. Bits 3 and 4 (TRF and ERR) are read-only bits.
2. The termination of automatic transmission/reception should be judged by using TRF, not CSIIF1
(interrupt request flag).

Caution: When an external clock input is selected with bit 1 (CSIM11) of serial operating mode register
1 (CSIM1) set to 0, set STRB and BUSY1 of ADTC to 0, O.

Remark: x:Don't care
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Format of Automatic Data Transmit/Receive Interval Specification
Register ( uPD78044F Subseries Only) (1/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
ADTI [ADTI7| © 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH 00H RIW
ADTI7| Data Transfer Interval Control

0 No control of interval by ADT] Note 1

1 Control of interval by ADTI (ADTIO to ADTI4)

Data Transfer Interval Specification (fxx = 2.5 MHz Operation)
ADTI4|ADTI3|ADTI2|ADTI1|ADTIO — -
Minimum Note 2 Maximum Note 2

0 0 0 0 0 36.8 us + 0.5/fsck 40.0 us + 1.5/fscx

0 0 0 0 1 62.4 us + 0.5/fsck 65.6us + 1.5/fsck

0 0 0 1 0 88.0us + 0.5/fsck 91.2us + 1.5/fsck

0 0 0 1 1 113.6 us + 0.5/fsck 116.8 us + 1.5/fsck

0 0 1 0 0 139.2 us + 0.5/fsck 142.4 us + 1.5/fsck

0 0 1 0 1 164.8 us + 0.5/fsck 168.0 us + 1.5/fsck

0 0 1 1 0 190.4 us + 0.5/fsck 193.6 us + 1.5/fsck

0 0 1 1 1 216.0 us + 0.5/fsck 219.2 us + 1.5/fsck

0 1 0 0 0 241.6 us + 0.5/fsck 244.8 us + 1.5/fsck

0 1 0 0 1 267.2 us + 0.5/fsck 270.4 us + 1.5/fsck

0 1 0 1 0 292.8 us + 0.5/fsck 296.0 us + 1.5/fsck

0 1 0 1 1 318.4 us + 0.5/fsck 321.6 us + 1.5/fsck

0 1 1 0 0 344.0 us + 0.5/fsck 347.2 us + 1.5/fsck

0 1 1 0 1 369.6 us + 0.5/fsck 372.8 us + 1.5/fsck

0 1 1 1 0 395.2 us + 0.5/fsck 398.4 us + 1.5/fsck

0 1 1 1 1 420.8 us + 0.5/fsck 424.0 us + 1.5/fsck

Notes: 1. The interval is dependent only on CPU processing.

2. The data transfer interval includes an error. The data transfer minimum and maximum intervals are found
from the following expressions (n: Value setin ADTIO to ADTI4). However, if a minimum calculated by the
following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

o 27 56 0.5
Minimum = (n + 1) x + +
fx fx fsck
) 27 72 1.5
Maximum = (n + 1) x + +
fx fx fsck
Cautions: 1. Do notwrite datato ADTI during operation of the automatic data transmit/receive function.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.
Remarks: fx: Main system clock frequency

fsck: Serial clock frequency
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Format of Automatic Data Transmit/Receive Interval Specification
Register ( uPD78044F Subseries Only) (2/2)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
ADTI |ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH 00OH R/W
Data Transfer Interval Specification (fxx = 2.5 MHz Operation)
ADTI4|ADTI3|ADTI2|ADTI1|ADTIO
Minimum Note Maximum Note

1 0 0 0 0 446.4 us + 0.5/fsck 449.6 us + 1.5/fsck
1 0 0 0 1 472.0 us + 0.5/fsck 475.2 us + 1.5/fsck
1 0 0 1 0 497.6 us + 0.5/fsck 500.8 us + 1.5/fsck
1 0 0 1 1 523.2 us + 0.5/fsck 526.4 us + 1.5/fsck
1 0 1 0 0 548.8 us + 0.5/fsck 552.0 us + 1.5/fsck
1 0 1 0 1 574.4 us + 0.5/fsck 577.6 us + 1.5/fsck
1 0 1 1 0 600.0 s + 0.5/fsck 603.2 s + 1.5/fsck
1 0 1 1 1 625.6 us + 0.5/fsck 628.8 us + 1.5/fsck
1 1 0 0 0 651.2 us + 0.5/fsck 654.4 us + 1.5/fsck
1 1 0 0 1 676.8 us + 0.5/fsck 680.0 us + 1.5/fsck
1 1 0 1 0 702.4us + 0.5/fsck 705.6 us + 1.5/fsck
1 1 0 1 1 728.0 us + 0.5/fsck 731.2 us + 1.5/fsck
1 1 1 0 0 753.6 ps + 0.5/fsck 756.8 us + 1.5/fsck
1 1 1 0 1 779.2 ys + 0.5/fsck 782.4 us + 1.5/fsck
1 1 1 1 0 804.8 us + 0.5/fsck 808.0 us + 1.5/fsck
1 1 1 1 1 830.4 us + 0.5/fsck 833.6 us + 1.5/fsck

Notes: The data transfer interval includes an error. The data transfer minimum and maximum intervals are found
from the following expressions (n: Value set in ADTIO to ADTI4). However, if a minimum calculated by the
following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

Cautions: 1.

o 27 56 0.5
Minimum = (n + 1) x +

fx fx fsck

) 27 72 1.5
Maximum = (n + 1) x +

fx fx fsck

Do not write datato ADTI during operation of the automatic data transmit/receive function.

2. Be sure to set bits 5 and 6 to 0.

3. While ADTI is used to control the interval time for data transfer by the automatic data

transmit/receive function, busy control is invalid.
Remarks: 1. fx: Main system clock frequency

2. fsck: Serial clock frequency
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(13) Registers controlling FIP controller

The following two registers control the FIP controller:

» Display mode register 0 (DSPMO0)
» Display mode register 1 (DSPM1)

Format of Display Mode Register O

Symbol <7> 6 5 4 3 2 1 0 Address After Reset R/W
DSPMO | KSF ‘DSPMOG‘ 0 ‘ 0 ‘SEGS3‘SEGSZ‘SEGSl‘SEGSOl FFAOH O0H R/w Noret
\ \ \ !
\— SEGS3|SEGS2|SEGS1|SEGSO0| Display segment
0 0 0 0 9 segments
0 0 0 1 10 segments
0 0 1 0 11 segments
0 0 1 1 12 segments
0 1 0 0 13 segments
0 1 0 1 14 segments
0 1 1 0 15 segments
0 1 1 1 16 segments
1 0 0 0 17 segments
1 0 0 1 18 segments
1 0 1 0 19 segments
1 0 1 1 20 segments
1 1 0 0 21 segments
1 1 0 1 22 segments
1 1 1 0 23 segments
1 1 1 1 24 segments
DSPMO6 Sub_sysﬁtglrpzclock noise reduction circuit mode
setting
0 |2.5MHz<fx<5.0MHz
1.25 MHz < fx < 2.5 MHz
KSF | Timing status
0 Display timing
1 Key scan timing

Notes: 1. Bit 7 (KSF) is a read-only bit.
2. Setthe values according to the main system clock oscillation frequency (fx) used. The noise elimina-
tor is effective during FIP display operations.

Caution: When using a main system clock frequency below 1.25 MHz together with the FIP controller/
driver, be sure to use the main system clock for watch timer counting by setting TCL24

to 0.

Remark: fx: Main system clock oscillation frequency
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Format of Display Mode Register 1

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

DSPM1 |DIGS3 ‘ DIGS2 ‘ DIGS1 ‘ DIGSO ‘ DIMSB‘ DIMS2 ‘ DIMSl‘ DIMSOl FFA1H 00H R/W

DIMSO| Display cycle selection

0 1024/fx is 1 display cycle.
(1 display cycle = 204.8 s when operated at 5.0 MHz)

1 2048/fx is 1 display cycle.
(1 display cycle = 409.6 s when operated at 5.0 MHz)

DIMS3|DIMS2 | DIMS1 | Digit signal cut width

0 0 0 1/16

0 0 1 2/16

0 1 0 4/16

0 1 1 6/16

1 0 0 8/16

1 0 1 10/16

1 1 0 12/16

1 1 1 14/16
DIGS3|DIGS2 | DIGS1 | DIGSO | Display digit

0 0 0 0 | Display stopped (Static display) "

0 0 0 1 2 digits

0 0 1 0 3 digits

0 0 1 1 4 digits

0 1 0 0 | 5 digits

0 1 0 1 6 digits

0 1 1 0 7 digits

0 1 1 1 8 digits

1 0 0 0 9 digits

1 0 0 1 10 digits

1 0 1 0 11 digits

1 0 1 1 12 digits

1 1 0 0 13 digits

1 1 0 1 14 digits

1 1 1 0 15 digits

1 1 1 1 16 digits

Note: Static display is possible, when display stop is selected, by manipulating the port output latch.

Remark: fx: Main system clock oscillation frequency
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(14) Registers controlling interrupt function
A total of 15 interrupt sources are provided for the uPD78044F Subseries and 14 interrupt sources are provided for
the uPD78044H Subseries, including non-maskable, maskable, and software interrupts. The following table represents

all interrupt generation sources with priority.

Table 6-14. Interrupt Source List (for uPD78044F Subseries)

Interrupt Default Interrupt Source Internal/ \'/I'Z(E)tlzr
Type P{lignr?ity Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H

mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer

mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
INTUD Generation of 6-bit up/down counter match signal Internal
5 INTCSIO | End of serial interface channel O transfer 000EH
6 INTCSI1 End of serial interface channel 1 transfer 0010H
7 INTTM3 Reference time interval signal from watch timer 0012H
8 INTTMO Generation of 16-bit timer/event counter 0014H
match signal
9 INTTM1 Generation of 8-bit timer/event counter 1 0016H
match signal
10 INTTM2 Generation of 8-bit timer/event counter 2 0018H
match signal
11 INTAD End of A/D converter conversion 001AH
12 INTKS Key scan timing from FIP controller/driver 001CH
Software — BRK BRK instruction execution — 003EH

Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the
highest priority and 12 is the lowest priority.
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Table 6-15. Interrupt Source List (for uPD78044F Subseries)

Interrupt Default Interrupt Source Internal/ \'/I':\(E)tlzr
Type Pr'\ilg“reity Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H

mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer

mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTCSI1 End of serial interface channel 1 transfer Internal 0010H
6 INTTM3 Reference time interval signal from watch timer 0012H
7 INTTMO Generation of 16-bit timer/event counter 0014H
match signal
8 INTTM1 Generation of 8-bit timer/event counter 1 0016H
match signal
9 INTTM2 Generation of 8-bit timer/event counter 2 0018H
match signal
10 INTAD End of A/D converter conversion 001AH
11 INTKS Key scan timing from FIP controller/driver 001CH
Software — BRK BRK instruction execution — 003EH

Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the
highest priority and 11 is the lowest priority.
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The following table lists interrupt request flags, interrupt mask flags, and priority specification flags corresponding to

interrupt request sources.

Table 6-16. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register

INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTPO PIFO PMKO PPRO

INTP1 PIF1 PMK1 PPR1

INTP2 PIF2 PMK2 PPR2

INTP3/INTUD Nete PIF3 PMK3 PPR3

INTCSIQ Note CSIIFO CSIMKO CSIPRO

INTCSI1 CSIIF1 CSIMK1 CSIPR1

INTTM3 TMIF3 TMMK3 TMPR3

INTTMO TMIFO IFOH TMMKO MKOH TMPRO PROH
INTTM1 TMIF1 TMMK1 TMPR1

INTTM2 TMIF2 TMMK2 TMPR2

INTAD ADIF ADMK ADPR

INTKS KSIF KSMK KSPR

Note: The following interrupt sources are not provided for the uPD78044H Subseries:

INTUD, INTCSIO
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The following six types of registers control the interrupt functions:

* Interrupt request flag registers (IFOL, IFOH)

« Interrupt mask flag registers (MKOL, MKOH)
 Priority specification flag registers (PROL, PROH)
« External interrupt mode register (INTMO)

« Sampling clock select register (SCS)

* Program status word (PSW)

Format of Interrupt Request Flag Registers (For

Symbol <7> <6> <5> <4>

<3>

<1>

<0>

UPD78044F Subseries)

Address After Reset R/W

IFOL |TMIF3‘CSIIF1‘CSIIFO‘ PIF3 ‘ PIF2 ‘ PIF1 ‘ PIFO ‘TMIF4| FFEOH 00H R/W
7 6 <5> <4> <3> <1> <0>
IFOH| 0 ‘ 0 ‘WTIFN“e KSIF ‘ ADIF ‘TMIFZ‘TMIFl‘TMIFOl FFE1H 00H R/W
‘ xxIF | Interrupt request flag
0 No interrupt request signal
1 Interrupt request signal is generated: Interrupt request state

Note: WTIF is a test input flag. A vectored interrupt request is not generated.

Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a
watchdog timer is used in Watchdog Timer mode 1, set the TMIF4 flag to 0.

2. Always set hits 6 and 7 of IFOL to 0.

Format of Interrupt Request Flag Registers (For

Symbol <7> <6> 5 <4>

<3>

<1>

<0>

UPD78044H Subseries)

Address After Reset R/W

IFOL |TMIF3‘CSIIF1‘ 0 ‘ PIF3 ‘ PIF2 ‘ PIF1 ‘ PIFO ‘TMIF4| FFEOH 00H R/W
7 6 <5> <4> <3> <1> <0>
IFOH| 0 ‘ 0 ‘WTIFNole KSIF ‘ ADIF ‘TMIFZ‘TMIFl‘TMIFOl FFE1H 00H R/W
‘ xxIF | Interrupt request flag
0 No interrupt request signal
1 Interrupt request signal is generated: Interrupt request state

Note: WTIF is a test input flag. A vectored interrupt request is not generated.

Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a
watchdog timer is used in Watchdog Timer mode 1, set the TMIF4 flag to 0.
2. Always set bit 5 of IFOL and bits 6 and 7 of IFOH to 0.
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Format of Interrupt Mask Flag Registers (For

UPD78044F Subseries)

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address After Reset R/W
MKOL |[TMMK3|CSIMK1|CSIMKO| PMK3 | PMK2 | PMK1 | PMKO |[TMMK4 FFE4H FFH R/W
7 6 <5> <4> <3> <2> <1> <0>
MKOH 1 1 |WIMK™¢| KSMK | ADMK | TMMK2 | TMMK1 | TMMKO FFE5H FFH R/W
‘ xXMK | Interrupt servicing and Standby mode control

0 Interrupt servicing enabled, Standby mode release enabled

1 Interrupt servicing disabled, Standby mode release disabled

Note: WTMK controls standby mode release enable/disable. This bit does not control the interrupt function.

Cautions: 1. IfTMMKA4 flag is read when a watchdog timer is used in watchdog timer mode 1, MKO value

becomes undefined.

2. Because port 0 has an alternate function as the external interrupt request input, when the
output level is changed by specifying the output mode of the port function, an interrupt
request flag is set. Therefore, 1 should be set in the interrupt mask flag before using the
output mode.

3. Always set bits 6 and 7 of MKOH to 1.

Format of Interrupt Mask Flag Registers (For ~ uPD78044H Subseries)
Symbol <7> <6> 5 <4> <3> <2> <1> <0> Address After Reset R/W
MKOL | TMMK3 |CSIMK1 0 PMK3 | PMK2 | PMK1 | PMKO | TMMK4 FFE4H FFH R/W
7 6 <5> <4> <3> <2> <1> <0>
MKOH 1 1 |[WTMK"™¢ KSMK | ADMK | TMMK2 | TMMK1 | TMMKO FFE5H FFH R/W
‘ xXMK | Interrupt servicing and Standby mode control
0 Interrupt servicing enabled, Standby mode release enabled
1 Interrupt servicing disabled, Standby mode release disabled
Note: WTMK controls the Standby mode release enable/disable. This bit does not control the interrupt
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function.

Cautions: 1. If the TMMKA4 flag is read when a watchdog timer is used in Watchdog Timer mode 1, the

3.

MKO value becomes undefined.

Because port 0 has an alternate function as the external interrupt request input, when the
output level is changed by specifying the output mode of the port function, an interrupt

request flag is set. Therefore, 1 should be set in the interrupt mask flag before using the
output mode.

Always set bit 5 of MKOL to 0 and set bits 6 and 7 of MKOH to 1.
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Format of Priority Specification Flag Registers (For

HUPD78044F Subseries)

Symbol <7> <6> <5> <4> <3> <2> <I>  <0> Address After Reset RIW
PROL |TMPR3|CSIPR1|CSIPRO| PPR3 | PPR2 | PPR1 | PPRO | TMPR4 FFE8H FFH R/W
7 6 5 <4> <3> <2> <1> <0>
PROH 1 1 1 KSPR | ADPR |TMPR2|TMPR1|TMPRO FFE9H FFH R/W
‘ xXPR | Priority level selection
0 High priority level
1 Low priority level
Cautions: 1. When a watchdog timer is used in Watchdog Timer mode 1, set 1 to TMPRA4 flag.
2. Always set hits 5 to 7 of PROH to 1.
Format of Priority Specification Flag Registers (For HUPD78044H Subseries)
Symbol <7>  <6> 5 <4>  <3> <2> <1I>  <0> Address After Reset RIW
PROL [TMPR3|CSIPR1| 0 PPR3 | PPR2 | PPR1 | PPRO | TMPR4 FFE8H FFH R/W
7 6 5 <4> <3> <2> <1> <0>
PROH 1 1 1 KSPR | ADPR |TMPR2|TMPR1|TMPRO FFE9H FFH R/W
‘ xXPR | Priority level selection
0 High priority level
1 Low priority level

Cautions: 1. When a watchdog timer is used in Watchdog Timer mode 1, set 1 in the TMPRA4 flag.

2. Always set hit 5 of PROL to 0 and set bits 5 to 7 of PROH to 1.
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Format of External Interrupt Mode Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset  R/W

INTMO | ES31 | ES30 | ES21 | ES20 |ES11 |ES10| O 0 FFECH O0H R/W

ES11 | ES10 | INTPO valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES21 | ES20 | INTP1 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES31 | ES30 | INTP2 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

Caution: Before setting the valid edges of the INTPO/TI0/PQO0 pins, stop the timer operation by clearing
bits 1 to 3 (TMCO01 to TMCO03) of the 16-bit timer mode control register (TMCO) to 0, 0, O.

Remarks: INTPO pin also functions as TI10/P0O.
The valid edge of INTP3 is fixed at the falling edge.
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Format of Sampling Clock Select Register

Symbol 7 ¢ 5 4 3 2 1 0  Address After Reset R/W

SCS 0 0 0 0 0 0 |[SCS1|SCso FF47H O0H R/W

SCS1 | SCS0 | INTPO sampling clock selection

0 fx/2N+1

Setting prohibited

0
0
1
1

1
0 | fx/25 (78.1 kHz)
1 | /27 (39.1 kHz)

Caution: f x/2N*! is a clock to be supplied to the CPU; f x/2% and fx/2” are clocks to be supplied to the
peripheral hardware. f x/2N*! stops in the HALT mode.

Remarks: N: Value (N =0 to 4) at bits 0 to 2 (PCCO to PCC2) of processor clock control register (PCC)
fx: Main system clock oscillation frequency
Figures in parentheses apply to operation with fx=5.0 MHz.

Format of Program Status Word

Symbol 7 6 5 4 3 2 1 0 After Reset

PSW IE Z |RBS1| AC |RBSO| O ISP | CY 02H

‘ ‘ ‘ ‘ ‘ Used when a normal instruction is executed

ISP | Priority of interrupt currently being received

0 High-priority interrupt servicing
(low-priority interrupt disable)

1 Interrupt request not acknowledged or low-priority
interrupt servicing (all maskable interrupts enable)

IE Interrupt request acknowledge enable/disable
0 Disable
1 Enable
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(15) Registers controlling test function

The following two registers control the test function:

« Interrupt request flag register OH (IFOH)
« Interrupt mask flag register OH (MKOH)

Format of Interrupt Request Flag Register OH

Symbol 7 <5> 4> <3> 2> <I> <0> Address ~ After Reset  R/W
IFOH 0 WTIF | KSIF | ADIF | TMIF2 | TMIF1 | TMIFO FFE1H 00H R/W
WTIF | Watch timer overflow detection flag
0 Non-detection
1 Detection
Format of Interrupt Mask Flag Register OH
Symbol 7 <5> <4> <3> <2> <1> <0> Address After Reset R/W
MKOH 1 WTMK | KSMK | ADMK | TMMK2 | TMMK1 | TMMKO FFESH FFH R/W
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WTMK| Standby mode control by watch timer

0 Standby mode release enable

1 Standby mode release disable
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(16) Register controlling standby function
« Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset  R/W

OSTS 0 0 0 0 0 |OSTS2|0STS1|0STS0 FFFAH 04H R/W
I

Selection of oscillation stabilization
OSTS2/0STS1/0STS0 time when STOP mode is released

212/fx (819 ys)

214/fx (3.28 ms)

216/fx (13.1 ms)
217/fx (26.2 ms)

0
0
0
0
1

O|kFr, |, |O|O

0
1
0 215/fx (6.55 ms)
1
0

Settings other than above are prohibited

Remarks: fx: Main system clock frequency
Values in parentheses apply to operation with fx = 5.0 MHz.
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The operation status in the HALT mode is described below.

HALT Mode Operating Status (For

UPD78044F Subseries)

Setting of HALT Mode

Item

On Execution of HALT Instruction during Main
System Clock Operation

On Execution of HALT Instruction during
Subsystem Clock Operation

Without Subsystem
ClOCk Note 1

With Subsystem
ClOCk Note 2

When Main System Clock
Continues Oscillation

When Main System Clock
Clock Stops Oscillation

Clock generator

Both main system and subsystem clocks can be oscillated. Clock supply to the CPU stops.

CPU

Operation stops

Port (output latch)

Status before HALT mode setting is held

16-bit timer/event counter

8-bit timer/event counter

Watchdog timer

A/D converter

Operable

Operation stops

Operable when TI1 or
TI2 is selected for the
count clock

Operation stops

Watch timer Operable when x/28 | Operable Operable when fxt is
is selected for the selected for the
count clock count clock

6-bit up/down counter Operable

FIP controller/driver

Not operable

Serial interface Other than Operable Operable when
automatic external SCK is
transmit/receive selected
function
Automatic Operation stops
transmit/receive
function

External interrupt | INTPO INTPO is operable when the clocks (fxx/2% and fxx/27) for peripheral Operation stops

request hardware are selected as the sampling clock.
INTP1 to INTP3 | Operable

Notes: 1. Including when an external clock is not supplied as the subsystem clock.
2. Including when an external clock is supplied as the subsystem clock.
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HALT Mode Operating Status (For

UPD78044H Subseries)

Setting of HALT Mode

Item

On Execution of HALT Instruction during Main
System Clock Operation

On Execution of HALT Instruction during
Subsystem Clock Operation

Without Subsystem
ClOCk Note 1

With Subsystem
ClOCk Note 2

When Main System Clock
Continues Oscillation

When Main System Clock
Clock Stops Oscillation

Clock generator

Both main system and subsystem clocks can be oscillated. Clock supply to the CPU stops.

CPU

Operation stops

Port (output latch)

Status before HALT mode setting is held

16-bit timer/event counter

8-bit timer/event counter

Watchdog timer

A/D converter

Operable

Operation stops

Watch timer

Operable when fx/28
is selected for the
count clock

Operable

Operable when fxr is
selected for the
count clock

FIP controller/driver

Not operable

Serial interface

Operable

Operable when
external SCK is
selected

External interrupt | INTPO

request

INTPO is operable when the clocks (fxx/2° and fxx/27) for peripheral

hardware are selected as the sampling clock.

Operation stops

INTP1to INTP3

Operable

Notes: 1. Including when an external clock is not supplied as the subsystem clock.

2. Including when an external clock is supplied as the subsystem clock.
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The operation status in the STOP mode is shown below.

STOP Mode Operating Status ( uPD78044F Subseries)

Item

Setting of STOP Mode

With Subsystem Clock Without Subsystem Clock

Clock generator

Only main system clock stops oscillation

CPU

Operation stops

Port (output latch)

Status before STOP mode setting is held

16-bit timer/event counter

Operation stops

8-bit timer/event counter

Operable when TI1 or TI2 is selected for the count clock

Watchdog timer

A/D converter

Operation stops

Watch timer Operable when fxr is selected for the Operation stops
count clock
6-bit up/down counter Operable

FIP controller/driver

Not operable

Serial interface

Other than
automatic
transmit/receive
function

Operable when externally supplied clock is specified as the serial clock

Automatic
transmit/receive
function

Operation stops

External interrupt
request

INTPO

Not operable

INTP1 to INTP3

Operable

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V pp via a pull-up resistor to
minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a
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system where an external clock is used for the main system clock.
Because the interrupt request signal is used to release the Standby mode, if there is an inter-
rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby

mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-
ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-
tion time select register (OSTS), the operating mode is set.
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STOP Mode Operating Status ( uPD78044H Subseries)

Setting of STOP Mode
Item

With Subsystem Clock

Without Subsystem Clock

Clock generator

Only main system clock stops oscillation

CPU

Operation stops

Port (output latch)

Status before STOP mode setting is held

16-bit timer/event counter

8-bit timer/event counter

Watchdog timer

A/D converter

Operation stops

Watch timer

Operable when fxr is selected for the
count clock

Operation stops

FIP controller/driver

Not operable

Serial interface

Operable when externally supplied clock is specified as the serial clock

External interrupt | INTPO

Not operable

request INTP1 to INTP3

Operable

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V
minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a

system where an external clock is used for the main system clock.

2. Because the interrupt request signal is used to release the Standby mode, if there is an inter-
rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby
mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-
ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-
tion time select register (OSTS), the operating mode is set.

pp via a pull-up resistor to

307



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(17) Reset function

The following operations generate a reset signal:

« External reset input via the RESET pin
¢ Internal reset by watchdog timer in Watchdog Timer mode
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Table 6-17. Hardware Status After Reset (1/2)

Hardware

Status After Reset

Program counter (PC)Noet

Contents of reset vector tables
(O000H, 0001H) are set

Stack pointer (SP)

Undefined

Program status word (PSW)

02H

RAM

Data memory

Undefined Noe 2

General-purpose register

Undefined Noe 2

Port (output latch) Ports 0 to 3, Ports 7 to 12 (PO to P3, P7 to P12) O00OH
Port mode registers (PMO, PM7) 1FH
(PM1 to PM3, PM11, PM12) FFH
Pull-up resistor option register (PUO) O00H
Processor clock control register (PCC) 04H
Internal memory size switching register (IMS) Note 3
Internal expansion RAM size switching register (1XS) Nete 4 0AH
Oscillation stabilization time select register (OSTS) 04H
16-bit timer/event counter | Timer register (TMO) O00H
Compare register (CR00) Undefined
Capture register (CR01) Undefined
Clock select register (TCLO) O00OH
Mode control register (TMCO) O00H
Output control register (TOCO) O00OH
8-bit timer/event counter Timer registers (TM1, TM2) O00H
Compare registers (CR10, CR20) Undefined
Clock select register (TCL1) 00H
Mode control registers (TMC1, TMC2) O00H
Output control register (TOC1) O00H
Watch timer Clock select register (TCL2) O00OH
Watchdog timer
Mode register (WDTM) O00H
6-bit up/down counter Counter (UDC) 00H
(Note 5) Compare register (UDC) O00H
Mode register (UDM) O00OH
Serial interface Clock select register (TCL3) 88H
Shift registers (SIO0 N5 S|01) Undefined
Mode registers (CSIMOQ Nete5 CSIM1) 00H
Serial bus interface control register (SBIC) o5 O00OH
Slave address register (SVA) Noes Undefined
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Table 6-17. Hardware Status After Reset (2/2)

Hardware Status After Reset
Serial interface Automatic data transmit/receive control register (ADTC) O00OH
(Note 5) Automatic data transmit/receive address pointer (ADTP) O00OH
Automatic data transmit/receive interval O0H
specification register (ADTI)
Interrupt timing specification register (SINT) OOH
A/D converter Mode register (ADM) 01H
Conversion result register (ADCR) Undefined
Input select register (ADIS) 00H
FIP controller/ Display mode register 0 (DSPMO) O0OH
driver Display mode register 1 (DSPM1) 00H
Interrupt Request flag registers (IFOL, IFOH) O00H
Mask flag registers (MKOL, MKOH) FFH
Priority specification flag registers (PROL, PROH) FFH
External interrupt mode register (INTMO) 00H
Sampling clock select register (SCS) O00H

Notes: 1. During reset input or oscillation stabilization time wait, only the PC contents among the hardware sta-
tuses become undefined. All other hardware statuses remain unchanged after reset.
2. If the reset signal is input in the Standby mode, the status before reset is retained even after reset.
3. The value after reset differs depending on the product, as follows:

HUPD78042F uPD78043F uPD78044F HUPD78045F puPD78046H HUPD78P048A
uPD78044H puPD78045H puPD78P048B

IMS | 44H 46H C8H CAH CCH CFH

4. This register is provided to the uPD78P048A and 78P048B (PROM version) only.
5. The following registers are provided by uPD78044F Subseries products only:
UDC, UDCC, UDM, SIO0, CSIMO, SBIC, SVA, ADTC, ADTP, ADTI, SINT.
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(18) Register controlling internal memory capacity

The yPD78P048A and 78P048B allow users to select the internal memory capacity.
The following register is used to control the internal memory capacity:

« Internal memory size switching register (IMS)
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To map the memory of the uPD78P048A or 78P048B identically to that of a mask ROM version, the value at the time
the mask ROM version is reset must be set.
For the mask ROM version, IMS need not be set.

Format of Internal Memory Size Switching Register

Symbol 7 g 5 4 3 2 1 0  Address AfterReset R/W
IMS |RAM2|RAM1|RAMO| O |ROM3|ROM2/ROM1|ROMO FFFOH CFH R/W
I B \ \ \ |
ROM3 | ROM2 |ROM1 | ROMO | Selects internal ROM capacity
0 1 0 0 16K Notel
0 1 1 0 24K Notel
1 0 0 0 32K
1 0 1 0 40K
1 1 0 0 48K Note2
1 1 1 1 60K

Settings other than above are prohibited

RAM2 | RAM1 | RAMO Select‘s internal high-speed RAM
capacity
0 1 0 512 bytes Notel
1 1 0 1024 bytes

Settings other than above are prohibited

Notes: 1. Setting prohibited for uPD78P048B.
2. Setting prohibited for uPD78P048A.

The following table shows the set value of IMS by which to map the memory of the uPD78P048A or 78P048B
identically to that of a mask ROM version.

Set Value of Internal Memory Size Switching Register

Target Mask ROM Version Set Value of IMS
HUPD78042F 44H
uPD78043F 46H
HuPD78044F, 78044H C8H
uPD78045F, 78045H CAH
UPD78046H CCH

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
above.
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(19) Register controlling internal expansion RAM capacity

The pPD78P048A and 78P048B allow users to select the internal expansion RAM capacity.
The following register is used to control the internal expansion RAM capacity:

« Internal expansion RAM size switching register (1XS)

Format of Internal Expansion RAM Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset RIW
IX IX IX IX
IXs| © 0 0 0 | RAM3 | RAM2 | RAM1 | RAMO FFF4H 0AH W
IX IX IX IX | Selects internal expansion
RAM3 | RAM2 | RAM1 | RAMO | RAM capacity
1 0 1 0 1024 bytes
1 1 0 0 No internal expansion RAM

Settings other than above are prohibited

The following table shows the set value of IXS by which to map the internal expansion RAM of the uPD78P048A/48B
identically to the memory of a mask ROM version.

Set Value of Internal Expansion RAM Size Switching Register

Target Mask ROM Version Set Value of IXS
HUPD78042F OCH
HUPD78043F

uPD78044F, 78044H

uPD78045F, 78045H

UPD78046H

Remark: IXS is only incorporated in the ~ uPD78P048A and 78P048B. However, if a write instruction to this
register is executed in the mask ROM version, the operation is not affected.
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[MEMO]

314



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

6.5 puPD78054, 78058F, and 780058 Subseries

6.5.1 Documentation Reference Information

Device Series Number | User's Manual Number | Date Published
HPD78054, 54Y U11747EJ5VOUMOO April 1998
uPD78058F, 58FY U12068EJ2VOUMO0 April 1998
HPD780058, 58Y U12013EJ2VOUMO0 February 1998

Caution: The user should check the current User’s Manual with the information in this section to be sure of
having the most up-to-date information.

6.5.2 Device Series Differences

Device Series Number ROM and RAM Differences

Number of
ROM Size RAM Size | Serial Channels
HuPD78054, 78054Y 16K/24K/32K/40K/48K/60K 512/1K 3
HPD78058F, 78058FY 48K/60K 1K
HPD780058, 780058Y | 24K/32K/40K/48K/60K

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>
2. (7)
3. @
4.
Example:
<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCCZ| PCCl| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7
Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction

SET1 PCC2

is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.5.3 Memory Address Space

Each model in the pPD78054/54Y, 78058F/58FY, and 780058/58Y Subseries can access a memory space of 64K.
Figures 6-24 through 6-29 show memory maps of the respective models.

Figure 6-24. Memory Map ( uPD78052/52Y)

A
FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH General-purpose registers
FEDFH
Internal high-speed RAM
512 x 8 hits
FDOOH
FCFFH
Reserved
FAEOH
FADFH 3FFFH
Internal buffer RAM
32 x 8 bits = Program area =
FACOH
Data memory FABFH d 1000H
space Reserve
p FASOH OFFFH
A FATFH A A
* CALLF entry area *
0800H
A External memory A O07FFH
47744 x 8 bits
= Program area =
Program
memory
0080H
space 007FH
4000H
SFFFH CALLT table area
L Internal ROM A gggg:
T 16384 x 8 bits T
Vector table area
Y Y 0000H 0000H
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Figure 6-25. Memory Map ( uPD78053/53Y, 780053/53Y)

space

)
({4

)
[(¢

))
({4

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH General-purpose registers
FEEOH 32 x 8 hits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
EADEH 5FFFH
Internal buffer RAM
32 x 8 bits B Program area A
FACOH
Data memory FABFH 1000H
Reserved OFFFH
FA80H
A FA7FH i
la CALLF entry area
0800H
A External memory L 07FFH
[~ 39552 x 8 bits
o\ Program area
Program
memory
0080H
space 007FH
6000H
SFFFH CALLT table area
A Internal ROM _ 88?31!(2:
T 24576 x 8 bits
Vector table area
Y 0000H 0000H
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Figure 6-26. Memory Map ( uPD78054/54Y, 78P054, 780054/54Y)

Data memory

space

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH
Internal buffer RAM
32 x 8 bits
FACOH
FABFH
Reserved
FA80H
FA7TFH
A External memory A
B 31360 x 8 bits
Program
memory
space
8000H
7FFFH
i Internal ROM/PROM
T 32768 x 8 bits
Y 0000H

7FFFH

1000H

Program area

OFFFH

))

0800H

CALLF entry area

)

07FFH

))

0080H

Program area

)
((

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-27. Memory Map ( uPD78055/55Y, 780055/55Y)

space

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH General-purpose registers
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH 9FFFH
Internal buffer RAM
32 x 8 bits += Program area
FACOH
Data memory FABFH g 1000H
Reserve
FASOH OFFFH
FA7FH -
* CALLF entry area
0800H
A External memory 07FFH
[~ 23168 x 8 bits
= Program area 3
Program
memory
0080H
space 007FH
AO00H
OFFFH CALLT table area
A Internal ROM 8832:
T 40960 x 8 bits
Vector table area
Y 0000H 0000H

))
(¢

))
(¢

319



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

320

Figure 6-28. Memory Map ( uPD78056/56Y, 78056F/56FY, 780056/56Y)

space

))
[{¢

))
(¢

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 bits
FEFFH General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH BFFFH
Internal buffer RAM
32 x 8 bits x* Program area
FACOH
Data memory FABFH 1000H
Reserved OFFFH
FA80H
FA7FH - b~
* CALLF entry area
0800H
A External memory A 07FFH
14976 x 8 bits
= Program area
Program
memory
0080H
space 007FH
CO00H
BFFFH CALLT table area
AL Internal ROM L gggg:
T 49152 x 8 bits -
Vector table area
Y 0000H 0000H
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Figure 6-29. Memory Map ( uPD78058/58Y, 78P058/58Y, 78058F/58FY,
78P058F/58FY, 780058/58Y, 78F0058/58Y)

A
FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 bits
FEFFH General-purpose registers
FEEOH 32 x 8 hits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH EFFFH
Internal buffer RAM
32 x 8 bits = Program area >~
FACOH
Data memory FABFH d 1000H
space Reserve
P F800H OFFFH
F7FFH a =
T CALLF entry area P~
Internal
5 expansion RAM = 0800H
1024 x 8 bits 07FFH
= Program area x>
F400H
F3FFH
Reserved " 0080H
FOOOH 007FH
EFFFH CALLT table area
Internal ROM/
Program A Internal PROM/ A 8822';
memory Flash memory -
space ;
61440 x 8 bits Vector table area
Y 0000H 0000H

Note: When internal ROM, internal PROM, or Flash memory size is 60K, the area FOOOH to F3FFH cannot be
used. FOOOH to F3FFH can be used as external memory by setting the internal ROM/PROM/Flash
memory size to less than 56K via the internal memory size switching register (IMS).
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6.5.4 Special Function Registers (SFRs)

Table 6-18. Special Function Register List (

UPD78054/54Y, 78058F/58FY, and 780058/58Y Subseries) (1/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits |16 Bits
FFOOH Port 0 PO R/W v v - OOH
FFO1H Port 1 P1 v v —
FFO2H Port 2 P2 v v -
FFO3H Port 3 P3 v v -
FFO4H Port 4 P4 v v - Undefined
FFO5H Port 5 P5 v v —
FFO6H Port 6 P6 v v -
FFO7H Port 7 P7 v v — 00H
FFOCH Port 12 P12 v v -
FFODH Port 13 P13 v v —
FF10H Capture/compare register 00 CROO - - v Undefined
FF11H
FF12H Capture/compare register 01 CRO1 - - v
FF13H
FF14H 16-bit timer register T™MO R - - v 0000H
FF15H
FF16H Compare register 10 CR10 R/IW - v - Undefined
FF17H Compare register 20 CR20 - v -
FF18H 8-bit timer register 1 TMS | TM1 R - v v 00H
FF19H 8-bit timer register 2 TM2 - v
FF1AH Serial 1/0O shift register 0 SI00 R/W - v - Undefined
FF1BH Serial 1/0O shift register 1 SIo1 - v -
FF1FH A/D conversion result register ADCR R - v -
FF20H Port mode register 0 PMO R/W v v - FFH
FF21H Port mode register 1 PM1 v v -
FF22H Port mode register 2 PM2 v v -
FF23H Port mode register 3 PM3 v v -
FF25H Port mode register 5 PM5 v v -
FF26H Port mode register 6 PM6 v v -
FF27H Port mode register 7 PM7 v v -
FF2CH Port mode register 12 PM12 v v -
FF2DH Port mode register 13 PM13 v v -
FF30H Real-time output buffer register L RTBL - v - 00H
FF31H Real-time output buffer register H RTBH - v -
FF34H Real-time output port mode register RTPM v -
FF36H Real-time output port control register RTPC v -
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Table 6-18. Special Function Register List (  uPD78054/54Y, 78058F/58FY, and 780058/58Y Subseries) (2/3)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits | 16 Bits
FF38H Correction address register 0 Noet CORADO R/W - - v 0000H
FF39H
FF3AH Correction address register 1 Noet CORAD1 - - v
FF3BH
FF40H Timer clock select register 0 TCLO v v - 00H
FF41H Timer clock select register 1 TCL1 - v -
FF42H Timer clock select register 2 TCL2 - v -
FF43H Timer clock select register 3 TCL3 - v - 88H
FF47H Sampling clock select register SCS - v - 00H
FF48H 16-bit timer mode control register TMCO v v -
FF49H 8-bit timer mode control register 1 TMC1 v v -
FF4AH Watch timer mode control register TMC2 v v -
FF4CH Capture/compare control register 0 CRCO v v - 04H
FF4EH 16-bit timer output control register TOCO v v - 00H
FF4FH 8-bit timer output control register TOC1 v v -
FF60H Serial operation mode register 0 CSIMO v v -
FF61H Serial bus interface control register SBIC v v -
FF62H Slave address register SVA - v - Undefined
FF63H Interrupt timing specification register SINT v v - 00H
FF68H Serial operation mode register 1 CSiM1 v v -
FF69H Automatic data transmit/receive control register ADTC v v -
FF6AH Automatic data transmit/receive address pointer ADTP - v -
FF6BH Automatic data transmit/receive interval specification register ADTI v v -
FF70H Asynchronous serial interface mode register ASIM v v -
FF71H Asynchronous serial interface status register ASIS R - v -
FF72H Serial operation mode register 2 CSIM2 R/W v v -
FF73H Baud rate generator control register BRGC - v -
FF74H _'IIaDsLniE s_hif_t rfg_ist_er_ _______________ | '[X_S 1 SI02 W - v - FFH
Receive buffer register RXB R

FF75H Serial interface pin select register Mo 2 SIPS R/W v - 00H
FF80H A/D converter mode register ADM v - 01H
FF84H A/D converter input select register ADIS - v - 00H
FFS8AH Correction control register Noe CORCN v v -
FF90H D/A conversion value set register 0 DACSO0 - v -
FF91H D/A conversion value set register 1 DACS1 - v -
FF98H D/A converter mode register DAM v v -

Notes: 1. This register is provided for the uPD78058/58F, 78P058/58F, 78058Y/58FY, 78P058Y/58FY, 780058/
58Y, and 78F0058/58Y only.

2. This register is provided for uPD780058/58Y Subseries products only.
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Table 6-18. Special Function Register List ( uPD78054/54Y, 78058F/58FY, and 780058/58Y Subseries) (3/3)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits |16 Bits

FFDOH to | External access area ot R/IW v v - Undefined
FFDFH
FFEOH Interrupt request flag register OL IFO | IFOL v v v 00H
FFE1H Interrupt request flag register OH IFOH v v
FFE2H Interrupt request flag register 1L IF1L v v -
FFE4H Interrupt request mask register OL MKO | MKOL v v v FFH
FFE5H Interrupt request mask register OH MKOH v v
FFE6H Interrupt request mask register 1L MK1L v v -
FFESH Priority order specification flag register OL PRO | PROL v v v
FFE9H Priority order specification flag register OH PROH v v
FFEAH Priority order specification flag register 1L PR1L v v -
FFECH External interrupt mode register 0 INTMO - v - 00H
FFEDH External interrupt mode register 1 INTM1 - v -
FFFOH Internal memory size switching register IMS - v - Note 2
FFF2H Oscillation mode select register OSMS W - v - 00H
FFF3H Pull-up resistor option register H PUOH R/W v v -
FFF4H Internal expansion RAM size switching register Noe 3 IXS W - v - 0AH
FFF6H Key return mode register KRM R/W v v - 02H
FFF7H Pull-up resistor option register L PUOL v v - 00H
FFF8H Memory expansion mode register MM v v - 10H
FFFOH Watchdog timer mode register WDTM v v - 00H
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register PCC v v -

Notes: 1. The external access area cannot be accessed in SFR addressing. Access the area with direct addressing.

2. The value after reset differs depending on the product, as follows:

LPD78052 uPD78053 LPD78054 LPD78055 uPD78056 LPD78058 LUPD78P058
LPD78052Y UPD78053Y UPD78054Y UPD78055Y UPD78056Y LUPD78058Y LUPD78P058Y
UPD780053 UPD78P054 LPD780055 UPD78056F LPD78058F LUPD78P0O58F
uPD780053Y | uPD780054 UPD780055Y | uPD78056FY | uPD78058FY  uPD78PO58FY
LPD780054Y UPD780056 LUPD780058 LPD78F0058
uPD780056Y | uPD780058Y  LPD78F0058Y

IMS | 44H C6H C8H CAH CCH CFH

3. This register is provided for the uPD78058/58Y, 78058F/58FY, 78P058/58Y, 78P058F/58FY, 780058/
58Y, and 78F0058/58Y only.
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(1) Registers controlling port functions

The following four types of registers control the ports:

* Port mode registers (PMO to PM7, PM12, PM13)
e Pull-up resistor option registers (PUOH, PUOL)
* Memory expansion mode register (MM)

- Refer to section (18) for the register format.
* Key return mode register (KRM)

- Refer to section (17) for the register format.
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Format of Port Mode Registers ( uPD78054/54Y and 78058F/58FY Subseries)

Symbol 7 6 5 4 3 2 1 0

PMO | 1 ‘PMOG ‘ PMO5 ‘ PMO04 ‘ PMO03 ‘ PMO02 ‘ PMOI‘ 1 |

PM1 | PM17 ‘ PM16 ‘ PM15 ‘ PM14 ‘ PM13 ‘ PM12 ‘ PM11 ‘ PM10|

PM2 | PM27 ‘ PM26 ‘ PM25 ‘ PM24 ‘ PM23 ‘ PM22 ‘ PM21 ‘ PM20|

PM

w

| PM37 ‘ PM36 ‘ PM35 ‘ PM34 ‘ PM33 ‘ PM32 ‘ PM31 ‘ PM30|

PM4 | PM47 ‘ PM46 ‘ PM45 ‘ PM44 ‘ PM43 ‘ PM42 ‘ PM41 ‘ PM40|

PM5 | PM57 ‘ PM56 ‘ PM55 ‘ PM54 ‘ PM53 ‘ PM52 ‘ PM51 ‘ PM50|

PM

)]

| PM67 ‘ PM66 ‘ PM65 ‘ PM64 ‘ PM63 ‘ PM62 ‘ PM61 ‘ PM60|

PM7| 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘PM72‘PM71‘PM70|

PM12 |PM127‘PM126‘PMlZS‘PM124‘PM123‘PMlZZ‘PMlZl‘PMlZOl

PM13 | 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘PM131‘PM130|
[ I I — —

After
Address Reset R/W
FF20H FFH R/W
FF21H FFH RIW
FF22H FFH RIW
FF23H FFH RIW
FF24H FFH RIW
FF25H FFH RIW
FF26H FFH RIW
FF27H FFH RIW
FF2CH FFH RIW
FF2DH FFH RIW
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Pmn pin input/output mode selection

PMmN [ = 0103, 5107, 12,13:n=0to 7)

0 Output mode (output buffer ON)

Input mode (output buffer OFF)
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Format of Port Mode Registers (

Symbol 7 6 5 4 3 2 1 0

PMO| 1 ‘ 1 ‘PMOS‘PMO4‘PMO3‘PM02‘PM01‘ 1 |

PM1 | PM17 ‘ PM16 ‘ PM15 ‘ PM14 ‘ PM13 ‘ PM12 ‘ PM11 ‘ PMlOl

PM2 | PM27 ‘ PM26 ‘ PM25 ‘ PM24 ‘ PM23 ‘ PM22 ‘ PM21 ‘ F’M20|

PM3 | PM37 ‘ PM36 ‘ PM35 ‘ PM34 ‘ PM33 ‘ PM32 ‘ PM31 ‘ PM30|

PM4 | PM47 ‘ PM46 ‘ PM45 ‘ PM44 ‘ PM43 ‘ PM42 ‘ PM41 ‘ PM40|

PM5 | PM57 ‘ PM56 ‘ PM55 ‘ PM54 ‘ PM53 ‘ PM52 ‘ PM51 ‘ PM50|

PM6 | PM67 ‘ PM66 ‘ PM65 ‘ PM64 ‘ PM63 ‘ PM62 ‘ PM61 ‘ PM60|

PM7| 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘PM?Z‘PM?I‘PM?O'

PM12 |PM127‘PMlZG‘PM125‘PM124‘ PM123‘PM122‘PM121‘PM120|

PM13 | 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘PM131‘PM130|
T T T T T T ]

HUPD780058/58Y Subseries)

After
Address Reset R/W
FF20H FFH RIW
FF21H FFH RIW
FF22H FFH RIW
FF23H FFH RIW
FF24H FFH RIW
FF25H FFH RIW
FF26H FFH RIW
FF27H FFH R/W
FF2CH FFH R/W
FF2DH FFH RIW

Pmn pin input/output mode selection

PMmN | = 0103, 5107, 12,13:n=0to 7)

0 Output mode (output buffer ON)

Input mode (output buffer OFF)
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Format of Pull-up Resistor Option Registers

Symbol 7 6 <5>  <4> 3 2 1 0 Address ?gsét R/W

PUOH 0 0 |PUO13PUO12} O 0 0 0 FFF3H 00H R/W
<7> <6> <5> <4>  <3> <2> <1>  <0>

PUOL |PUO7|PUO6|PUO5|PUO4 | PUO3|PUO2| PUO1PUOO FFF7H O00H R/W

Pm internal pull-up resistor selection
PUOM| m=0107, 12, 13)

0 Internal pull-up resistor not used

1 Internal pull-up resistor used

Cautions: 1. P00 and PQ7 pins do not incorporate a pull-up resistor.
2. When ports 1, 4,5, and P64 to P67 pins are used as alternate function pins, an on-chip pull-
up resistor cannot be used even if 1 is set in the PUOm bit of PUOH, PUOL (m =1, 4 to 6).
3. Pins P60 to P63 can be connected with a pull-up resistor by the mask option only for the
mask ROM version.
4. Bits 0to 3, 6, and 7 of PUOH should be set to 0.

328



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(2) Registers controlling clock generator

The following two registers control the clock generator:

» Processor clock control register (PCC)
» Oscillation mode select register (OSMS)

Format of Processor Clock Control Register

Symbol <7> <6> <5> <4> 3 2 1 0 Address RAétseert R/W
PCC [MCC|FRC | CLS | CSS| 0 |PCC2|PCC1|PCCO FFFBH 04H R/ Moret
rw | css |pecz|pectlpeco CPU clock (fcru) selection

MCS =1 MCS =0
0 0 0 |fxx f« (0.4 us) fx/2 (0.8 us)
0 0 1 | fxx2 /2 (0.8 us) £/2% (1.6 us)
0 0 1 0 | fxx/2? 2% (1.6 us) £42° (3.2 ps)
0 1 1| f2® f/2° (3.2 ps) /2" (6.4 us)
1 0 0 | f2* f/2* (6.4 ps) £/2° (12.8 1)
0 0 0 | fxt/2 (122 ps)
0 0 1
1 0 1 0
0 1 1
1 0 0

Settings other than above are prohibited

R CLS | CPU clock status

0 Main system clock

1 Subsystem clock

R/W FRC | Subsystem clock feedback resistor selection

0 Internal feedback resistor used

1 Internal feedback resistor not used

R/W | MCC | Main system clock oscillation control "¢ 2

0 Oscillation possible

1 Oscillation stopped
Notes: 1. Bit5 is a read-only bit.
2. When the CPU is operating on the subsystem clock, MCC should be used to stop the main

system clock oscillation. A STOP instruction should not be used.
Caution: Bit 3 must be set to 0.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillator frequency
fxr: Subsystem clock oscillator frequency
MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses indicate minimum instruction execution time: 2/fceu when operating at
fx = 5.0 MHz or fxt = 32.768 kHz.
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Symbol

OSMS

Format of Oscillation Mode Select Register

After
7 6 5 4 3 2 1 0 Address Reset R/W
0 0 0 0 0 0 0 MCS FFF2H O0H w

L MCS

Main system clock scaler control

0

Scaler used

1

Scaler not used

Caution: The main system clock cycle is longer by up to 2/fx only when writing data to OSMS (including
when writing the same data that was written previously). This causes a temporary error in the
count clock cycle of timers in the peripheral hardware that operates with the main system clock.
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In addition, when the oscillation mode is changed, the clocks provided for the peripheral hardware
as well as those for the CPU are switched. Therefore, it is recommended that only one-time writing
to OSMS be performed between the reset release and the peripheral hardware operation.




CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(3) Registers controlling 16-bit timer/event counter
The following seven registers control the 16-bit timer/event counter:

« Timer clock select register 0 (TCLO)
 16-bit timer mode control register (TMCO)
» Capture/compare control register 0 (CRCO)
« 16-bit timer output control register (TOCO)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
« External interrupt mode register 0 (INTMO)
- Refer to section (16) for the register format.
» Sampling clock select register (SCS)
- Refer to section (16) for the register format.

Format of Timer Clock Select Register 0

Symbol <7> 6 5 4 3 2 1 0 Address  After Reset R/W

TCLO | CLOE ‘TCLOG‘TCLOS‘TCLO4‘TCLO3‘TCL02‘TCL01‘TCLOO| FF40H 00H RIW
\ I I I

This section controls the clock output circuit.

Refer to (7) Registers controlling clock output function or
Chapter 12 of uPD78054, 78054Y Subseries User's Manual,
Chapter 12 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 12 of uPD780058, 780058Y Subseries User's Manual
for detailed information.

16-bit timer register count clock selection
TCLO6|TCLO5|TCLO4
MCS =1 MCS =0
0 0 0 TIO0O (Valid edge specifiable)
0 0 1 2fxx Setting prohibited fx (5.0 MHz)
0 1 0 | fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1| /2 fx/2 (2.5 MHz) fx/2% (1.25 MHz)
1 0 0 | fxx/2? fx/2%(1.25 MHz) x/2%(625 kHz)
1 1 1 Watch timer output (INTTM3)
Settings other than above are prohibited

Cautions: 1. Setting of the TIOO/INTPO pin valid edge is performed by external interrupt mode register O,
and selection of the sampling clock frequency is performed by the sampling clock select
register.

2. To read the count value when TI00 has been specified as the TMO count clock, the value
should be read from TMO, not from capture/compare register 01 (CR01).
3. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TI0O0: 16-bit timer/event counter input pin
TMO: 16-hit timer register
MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
This register is also used to set the clock for PCL output, in addition to setting the count clock of

the 16-bit timer register.
331



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Symbol
TMCOl 0 ‘ 0 ‘ 0 ‘ 0 ‘TMCO#TMCO#TMCNWOVFO'

332

7

6 5

Format of 16-Bit Timer Mode Control Register

4 3 2 1

<0> Address  After Reset

FF48H 00H

R/W
R/W

OVFO0| 16-bit timer register overflow detection
0 Overflow not detected
1 Overflow detected
Operating mode - . .
TMCO03|TMC02|TMCO01 Clear mode selection TOO output timing selection Interrupt generation
0 0 0 Operation stop No change Not generated
(TMO cleared to 0)
0 0 1 PWM mode PWM pulse output Generated on match
(free running) between TMO and CR0OO
or match between TMO
0 1 0 Free-running mode Match between TMO and and CRO1
CRO0O or match between
TMO and CRO1
0 1 1 Match between TMO and
CRO00, match between
TMO and CRO1, or TIO0
valid edge
1 0 0 Clear and start on TI00 Match between TMO and
valid edge CRO0O0 or match between
TMO and CRO1
1 0 1 Match between TMO and
CRO00, match between
TMO and CRO1, or TIOO
valid edge
1 1 0 | Clear and start on match Match between TMO and
between TMO and CROO CRO0O or match between
TMO and CRO1
1 1 1 Match between TMO and
CRO00, match between
TMO and CRO1, or TIOO
valid edge
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Cautions: 1. The 16-bit timer register starts operation when a value other than 0, 0, O is set to TMCOL1 to
TMCO03 (Operation Stop mode). To stop the operation, set TMC01 to TMCO03 to 0, 0, O.

2. Switch the Clear mode and the TOO output timing after stopping the timer operation (by setting
TMCO01 to TMCO3 to 0, 0, 0).

3. Setthe valid edge of the TIOO/INTPO pin with an external interrupt mode register 0 and select the
sampling clock frequency with a sampling clock select register.

4. When using the PWM mode, set the PWM mode and then set data to CROO.

5. If Clear and Start mode on a match between TMO and CROO is selected, when the set value of
CRO0O is FFFFH and the TMO value changes from FFFFH to 0000H, the OVFO flag is set to 1.

Remarks: TOO:

Symbol
CRCO

16-bit timer/event counter output pin

TIO0O: 16-bit timer/event counter input pin
TMO: 16-bit timer register
CROO: Compare register 00
CRO1: Compare register 01
Format of Capture/Compare Control Register 0
7 6 4 3 2 1 0 Address  After Reset R/W
CRC02|CRCO01|CRCO00 FF4CH 04H R/W
L CRCO00| CROO operating mode selection
0 Operates as compare register
1 Operates as capture register
CRCO01| CROO capture trigger selection
0 | Captures on valid edge of TIO1
1 | Captures on valid edge of TIO0
CRCO02| CRO1 operating mode selection
0 | Operates as compare register
1 | Operates as capture register

Cautions: 1. Timer operation must be stopped before setting CRCO.
2. When Clear and Start mode on a match between TMO and CROO is selected with the 16-bit
timer mode control register, CR00 should not be specified as a capture register.
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Format of 16-Bit Timer Output Control Register

Symbol 7 <6> <5> 4 <3> <2> 1 <0> Address  After Reset R/W
TOCO| O |OSPT|OSPE[TOCO04 LVSO | LVRO |TOCO1| TOEO FF4EH 00H R/W
L | L
TOEOQ | 16-bit timer/event counter output control
0 Output disabled (Port mode)
1 | Output enabled
In PWM mode In other modes
——T0Co01 Timer output F/F control
Active level selection by match of CR0OO and
TMO
0 | Active high Inversion operation disabled
1 Active low Inversion operation enabled
0 0 No change
0 1 Timer output F/F reset (to 0)
1 0 Timer output F/F set (to 1)
1 1 Setting prohibited
TOCO04| Timer output F/F control by match of CR01 and TMO
0 Inversion operation disabled
1 Inversion operation enabled
OSPE| One-shot pulse output control
0 Continuous pulse output
1 One-shot pulse output
OSPT | Control of one-shot pulse output trigger by software
0 One-shot pulse trigger not used
1 One -shot pulse trigger used
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Cautions: 1. Timer operation must be stopped before setting TOCO (except, however, OSPT).
2. If LVSO and LVRO are read after data is set, they will be 0.

3. OSPT is cleared automatically after data setting,

and will therefore be 0 if read.
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(4) Registers controlling 8-bit timer/event counter

The following four registers control the 8-bit timer/event counters:

e Timer clock select register 1 (TCL1)
 8-bit timer mode control register 1 (TMC1)
 8-hit timer output control register (TOC1)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
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Format of Timer Clock Select Register 1

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
TCLL |TCL17‘TCL16‘TCL15‘TCL14‘TCL13‘TCL12‘TCLll‘TCLlOl FF41H 00H RIW
8-bit timer register 1 count clock selection
TCL13[TCL12|TCL11|{TCL10
‘ MCS =1 MCS =0
0 0 0 0 TI1 falling edge
0 0 0 1 TI1 rising edge
0 1 1 0 |fxx2 fx/2 (2.5 MHz) fx/2° (1.25 MHz)
0 1 1 1| fw/2® fx/2* (1.25 MHZ) fx/2® (625 kHz)
1 0 0 0 | fx2® fx/2® (625 kHz) fx/2* (313 kHz)
1 0 0 1| fxx2? fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 |fx2® fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| fx2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)
1 1 0 0 |2’ fx/2” (39.1 kHz) fx/2® (19.5 kHz)
1 1 0 1| f2® fx/2® (19.5 kHz) fx/2° (9.8 kHz)
1 1 1 0 |2 fx/2° (9.8 kHz) fx/2'° (4.9 kHz)
1 1 1 1| 2™ /2" (2.4 kHz) fx/2'% (1.2 kHz)
Settings other than above are prohibited

8-bit timer register 2 count clock selection

TCL17|TCL16/TCL15TCL14
MCS=1 MCS=0

0 0 0 0 TI2 falling edge
0 0 0 1 TI2 rising edge
0 1 1 0 |fxx/2 fx/2 (2.5 MHz) fx/2° (1.25 MHz)
0 1 1 1| fxx/2? fx/2% (1.25 MHz) fx/2® (625 kHz)
1 0 0 0 |2 fx/2® (625 kHz) fx/2* (313 kHz)
1 0 0 1| fxx/2? fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 |fx2® fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| fx2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)
1 1 0 0 |2’ fx/27 (39.1 kHz) fx/2® (19.5 kHz)
1 1 0 1| fx2® fx/2® (19.5 kHz) fx/2° (9.8 kHz)
1 1 1 0 |2 fx/2° (9.8 kHz) fx/2'° (4.9 kHz)
1 1 1 1| 2™ fx/2" (2.4 kHz) x/2" (1.2 kHz)

Settings other than above are prohibited

Caution: To write data other than that already written in TCL1, stop the timer operation once.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TI1: 8-bit timer register 1 input pin
TI2: 8-bit timer register 2 input pin
MCS: Oscillation mode select register (OSMS) bit 0

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol
TMC1

7 6 5 4

Format of 8-Bit Timer Mode Control Register 1

3

2

<1>

<0>

0

TMC12

TCE2

TCE1l

Address  After Reset R/W

FF49H 00H R/W

_

TCE1

8-bit timer register 1 operation control

Operation stop (TM1 clear to 0)

Operation enable

TCE2

8-bit timer register 2 operation control

Operation stop (TM2 clear to 0)

Operation enable

TMC12

Operating mode selection

0

8-hit timer register x 2 channel mode (TM1, TM2)

1

16-bit timer register x 1 channel mode (TMS)

Cautions: 1. Stop the timer operation before switching the operation mode.
2. When used as a 16-bit timer register, TCE1 should be used to control enable/stop

operations.

337



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of 8-Bit Timer Output Control Register

Symbol <7> <6> 5 4> <3> <2> 1 <0> Address  After Reset R/W
TOC1|LVS2 |LVR2 |TOC15|TOE2 | LVS1 |LVR1 |TOC11| TOE1 FF4FH OOH R/W
L L L
TOEL1 | 8-bit timer/event counter 1 outptut control

0 Output disable (Port mode)

1 Output enable

TOCL11| 8-bit timer/event counter 1 timer output F/F control

0 [Inverted operation disable

1 Inverted operation enable

LVS1 | LVR1 | 8-bit timer/event counter 1 timer output F/F status set

0 0 | Unchanged

0 1 | Timer output F/F reset (to 0)

1 0 | Timer output F/F set (to 1)

1 1 | Setting prohibited

TOE?2 | 8-bit timer/event counter 2 output control

0 Output disable (Port mode)

1 Output enable

TOC15] 8-bit timer/event counter 2 timer output F/F control

0 [Inverted operation disable

1 Inverted operation enable

LVS2 |LVR2 | 8-hit timer/event counter 2 timer output F/F status set

0 0 | Unchanged

0 1 | Timer output F/F reset (to 0)

1 0 | Timer output F/F set (to 1)

1 1 Setting prohibited

Cautions: 1. Be sure to set TOC1 after stopping the timer operation.
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2. After data setting, O can be read from LVS1, LVS2, LVR1, and LVR2.
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(5) Registers controlling watch timer

The following two registers control the watch timer:

« Timer clock select register 2 (TCL2)
» Watch timer mode control register (TMC2)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0

TCL2 |TCL27‘TCLZG‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl

Address After R/W
Reset
FF42H O0H R/W

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or

Chapter 11 of uPD78054, 78054Y Subseries User's Manual,
Chapter 11 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 11 of uPD780058, 780058Y Subseries User's Manual
for detailed information.

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 13 of uPD78054, 78054Y Subseries User's Manual,
Chapter 13 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 13 of pPD780058, 780058Y Subseries User's Manual
for detailed information.

Watch timer count clock selection
TCL24

MCS =1

MCS =0

0 fxx/2'

x/2" (39.1 kHz)

x/2® (19.5 kHz)

1 fxt (32.768 kHz)

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fxr: Subsystem clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
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Format of Watch Timer Mode Control Register

After
Reset

TMC2 0 |TMC26{TMC25TMC24/TMC23|TMC22|TMC21|TMC20 FF4AH 00H R/W

Symbol 7 6 5 4 3 2 1 0 Address R/W

340

TMC20| Watch operating mode selection

0 | Normal operating mode (flag set at fw/2')

1 Fast feed operating mode (flag set at fw/2°%)

TMC21| Prescaler operation control

0 Clear after operation stop

1 Operation enable

TMC22| 5-bit counter operation control

0 Clear after operation stop

1 Operation enable

Watch flag set time selection
TMC23

fxx = 5.0 MHz operation

fxx = 4.19 MHz operation

fxr = 32.768 kHz operation

0 | 2"/fw (0.4 sec)

2%/fw (0.5 sec)

2%/fw (0.5 sec)

1 | 2w (0.2 sec)

2%%/fw (0.25 sec)

2%%/fw (0.25 sec)

Prescaler interval time selection

TMC26|TMC25/TMC24
fxx = 5.0 MHz operation fxx = 4.19 MHz operation fxr = 32.768 kHz operation
0 0 0 | 2%fw (410 us) 2*/fw (488 us) 2*/fw (488 us)
0 0 1 | 2%fw (819 us) 2%/fw (977 us) 2%/fw (977 us)

0 1 0 | 2%fw (1.64 ms)

2%/fw (1.95 ms)

2%/fw (1.95 ms)

0 1 1 | 27/fw (3.28 ms)

27/fw (3.91 ms)

2'/fw (3.91 ms)

1 0 0 | 2%fw (6.55 ms)

2%/fw (7.81 ms)

2%/fw (7.81 ms)

1 0 1 | 2%fw (13.1 ms)

2%fw (15.6 ms)

2%fw (15.6 ms)

Settings other than above are prohibited

Caution: When the watch timer is used, the prescaler should not be cleared frequently.

Remarks: fw:  Watch timer clock frequency (fxx/27 or fxr)

fxx:  Main system clock frequency (fx or fx/2)
fx:  Main system clock oscillation frequency
fxr:  Subsystem clock oscillation frequency

A 0.5 second interval can be generated either with a 4.19304 MHz main system clock

or a 32.768 kHz sub

system clock
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(6) Registers controlling watchdog timer

The following two registers control the watchdog timer:

« Timer clock select register 2 (TCL2)
» Watchdog timer mode register (WDTM)

Format of Timer Clock Select Register 2

Symbol 7 6 5 4 3 2 1 0

TCL2 |TCL27‘TCLZB‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl

Address After R/W
Reset
FF42H O0H R/W

This section controls the watch timer.

Refer to (5) registers controlling watch timer or

Chapter 10 of uPD78054, 78054Y Subseries User's Manual,
Chapter 10 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 10 of uPD780058, 780058Y Subseries User's Manual
for detailed information.

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 13 of uPD78054, 78054Y Subseries User's Manual,
Chapter 13 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 13 of uPD780058, 780058Y Subseries User's Manual
for detailed information.

Watchdog timer count clock selection
TCL22|TCL21|TCL20
MCS=1 MCS =0
0 0 0 | fx/2® fx/2° (625 kHz) x/2* (313 kHz)
0 0 1| fxs2t fx/2* (313 kHz) x/2° (156 kHz)
0 1 0 | fx/2° fx/2° (156 kHz) x/2° (78.1 kHz)
0 1 1| fxx/2° fx/2° (78.1 kHz) x/2" (39.1 kHz)
1 0 0 | fx/2’ x/27 (39.1 kHz) x/2® (19.5 kHz)
1 0 1| fxs2® x/2° (19.5 kHz) x/2° (9.8 kHz)
1 1 0 | fx/2° fx/2° (9.8 kHz) x/2'° (4.9 kHz)
1 1 1| /2™ fx/2' (2.4 kHz) x/2'? (1.2 kHz)
Caution: When rewriting TCL2 to other data, first stop the timer operation.
Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of Watchdog Timer Mode Register

After
Symbol <7> 6 5 4 3 2 1 0 Address Reset R/W
WDTM | RUN 0 0 |WDTM4{WDTM3| O 0 0 FFF9H OOH R/W
WOTMA| woTM3 Watchdog timer operation mode

selection Note1

Interval Timer mode Note2
0 x (Maskable interrupt request occurs upon
generation of an overflow.)

Watchdog Timer mode 1
1 0 (Non-maskable interrupt request occurs
upon generation of an overflow.)

Watchdog Timer mode 2
1 1 | (Reset operation is activated upon
generation of an overflow.)

RUN | Watchdog timer operation mode selection Note3

0 Count stops.

1 Counter is cleared and counting starts.

Notes: 1. Once setto 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.
2. The watchdog timer starts operating as an interval timer as soon as RUN has been set to 1.
3. Once setto 1, RUN cannot be cleared to 0 by software.
Thus, once counting starts, counting can only be stopped by RESET input.

Cautions: 1. When 1is setin RUN so that the watchdog timer is cleared, the actual overflow time is up to
0.5% shorter than the time set by timer clock select register 2 (TCL2).
2. To use Watchdog Timer modes 1 and 2, make sure that the interrupt request flag (TMIF4) is
0, and then set WDTM4 to 1.
If WDTM4 is set to 1 when TMIF4 is 1, the non-maskable interrupt request occurs, regard-
less of the contents of WDTM3.

Remark: x: Don't care
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(7) Registers controlling clock output function
The following two registers control the clock output function:
e Timer clock select register 0 (TCLO)

» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
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Format of Timer Clock Select Register 0

After

</>
Symbol <7 6 5 4 3 2 1 0 Address Reset R/W
TCLO |CLOE|TCLO6|TCLO5|TCL04|TCLO3|TCL02|TCLO1|TCLOO FF40H 00OH R/W
L ]
This section controls the 16-bit timer.
Refer to (3) Registers controlling 16-bit timer/event counter or
Chapter 8 of uPD78054, 78054Y Subseries User's Manual,
Chapter 8 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 8 of pPD780058, 780058Y Subseries User's Manual
for detailed information.
PCL output clock selection
TCLO3|TCLO2[TCLO1|TCLOO
MCS =1 MCS =0

0 0 0 0 | fxr(32.768 kHz)

0 1 0 1| fxx fx (5.0 MHz) x/2 (2.5 MHz)

0 1 1 0 | fxx/2 x/2 (2.5 MHz) fx/22 (1.25 MHZz)

0 1 1 1 | fxxi2? fx/2% (1.25 MHz) fx/2% (625 kHz)

1 0 0 0 | fx/2° fx/2% (625 kHz) fx/2* (313 kHz)

1 0 0 1 | fxx/2* fx/2* (313 kHz) fx/2° (156 kHz)

1 0 1 0 | fxx/2® fx/2° (156 kHz) fx/2° (78.1 kHz)

1 0 1 1| fxx/2° fx/2° (78.1 kHz) fx/27 (39.1 kHz)

1 1 0 0 | fxx/2’ fx/2" (39.1 kHz) fx/2° (19.5 kHz)

Settings other than above are prohibited
CLOE| PCL output control

0 Output disable

1 Output enable

Cautions: 1. When enabling PCL output, set TCL0OO to TCL03, then set 1 in CLOE with a 1-bit memory
manipulation instruction.
2. To write data other than that already written to TCLO, first stop the clock operation.
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Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fxr: Subsystem clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
This register is also used to set the count clock of the 16-bit timer and to set the clock for PCL

output.
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(8) Registers controlling buzzer output function
The following two registers control the buzzer output function:

« Timer clock select register 2 (TCL2)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.

Format of Timer Clock Select Register 2

After
Reset

TCL2 |TCL27‘TCLZG‘TCLZS‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl FF42H 00H R/W

Symbol 7 6 5 4 3 2 1 0 Address R/W

for detailed information.

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or
Chapter 10 of puPD78054, 78054Y Subseries User's Manual,

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or

Chapter 11 of puPD78054, 78054Y Subseries User's Manual,
Chapter 11 of uPD78058F, 78058FY Subseries User's Manual, or
Chapter 11 of pPD780058, 780058Y Subseries User's Manual

Chapter 10 of puPD78058F, 78058FY Subseries User's Manual, or
Chapter 10 of uPD780058, 780058Y Subseries User's Manual

for detailed information.

Buzzer output frequency selection
TCL27|TCL26|TCL25
MCS =1 MCS =0

0 X X Buzzer output disable

1 0 0 | fxx/2° x/2° (9.8 kHz) fx/2° (4.9 kHz)
1 0 1| fxx/2® x/2'° (4.9 kHz) fx/2" (2.4 kHz)
1 1 0 | fxx/2" fx/2' (2.4 kHz) fx/2'2 (1.2 kHz)
1 1 1 Setting prohibited

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
X Don't care

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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(9) Registers controlling A/D converter

The following three registers control the A/D converter:
» A/D converter mode register (ADM)

« A/D converter input select register (ADIS)

« External interrupt mode register 1 (INTM1)
- Refer to section (16) for the register format.
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Symbol
ADM

Format of A/D Converter Mode Register

After

<7> <6> 5 4 3 2 1 0 Address Reset R/W
CS | TRG | FR1 | FRO |ADM3|ADM2|ADM1| HSC FF80H 01H R/W
ADM3|ADM2|ADM1| Analog input channel selection
0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANIS
1 1 0 ANI6
1 1 1 ANI7
A/D conversion time selection "*®*
FR1 | FRO | HSC | fx = 5.0 MHz operation fx = 4.19 MHz operation
MCS =1 MCS =0 MCS =1 MCS =0
0 0 1 | 80/fx (Setting prohibited "3 | 160/fx (32.0 us) 80/fx (19.1 us) 160/fx (38.1 ys)
0 1 1 | 40/fx (Setting prohibited "*'*%) | 80/fx (Setting prohibited "***%) | 40/fx (Setting prohibited "% | 80/fx (19.1 ys)
1 0 0 | 50/fx (Setting prohibited "% | 100/fx (20.0 us) 50/fx (Setting prohibited “*°?) | 100/fx (23.8 )
1 0 1 | 100/fx (20.0 us) 200/fx (40.0 us) 100/fx (23.8 us) 200/fx (47.7 s)

Settings other than above are prohibited

TRG | External trigger selection

0 No external trigger (software starts)

1 Conversion started by external trigger (hardware starts)
CS | A/D conversion operation control

0 Operation stop

1 Operation start

Notes: 1. Set so that the A/D conversion time is 19.1 s or more.
2. Setting prohibited because A/D conversion time is less than 19.1 us.

Cautions: 1. The following sequence is recommended for power consumption reduction of the A/D

converter when the standby function is used: Clear bit 7 (CS) to O first to stop the A/D
conversion operation, and then execute the HALT or STOP instruction.

2. When restarting the stopped A/D conversion operation, start the A/D conversion op-
eration after clearing the interrupt request flag (ADIF) to O.

Remarks: fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
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Format of A/D Converter Input Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
ADIS | 0 ‘ 0 ‘ 0 ‘ 0 ‘ADIS3‘ADISZ‘ADISl‘ADISOl FF84H 00H R/W
\ \ \ |
\— ADIS3|ADIS2|ADIS1|ADISO| Number of analog input channel selection
0 0 0 0 | No analog input channel (P10 to P17)

0 0 0 1 1 channel (ANIO, P11 to P17)

0 1 0 2 channels (ANIO, ANI1, P12 to P17)

0 1 1 3 channels (ANIO to ANI2, P13 to P17)

1 0 0 | 4 channels (ANIO to ANI3, P14 to P17)

o | o |o | o

1 0 1 5 channels (ANIO to ANI4, P15 to P17)

o
=
=
o

6 channels (ANIO to ANI5, P16, P17)

0 1 1 1 7 channels (ANIO to ANI6, P17)

1 0 0 0 8 channels (ANIO to ANI7)

Settings other than above are prohibited

Cautions: 1. Set the analog input channel in the following order.
a. Setthe number of analog input channels with ADIS.
b. Using A/D converter mode register (ADM), select one channel to undergo A/D conver-
sion from among the channels set for analog input with ADIS.
2. No internal pull-up resistor can be used to the channels set for analog input with ADIS,
irrespective of the value of bit 1 (PUO1) of the pull-up resistor option register L (PUOL).
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(10) Register controlling D/A converter

The following register controls the D/A converter:

» DI/A converter mode register (DAM)

Format of D/A Converter Mode Register

After
Symbol 7 6 5 4 3 2 <1> <0> Address Reset R/W
DAM 0 0 |DAM5/DAM4| 0 0 |DACE1|DACEO FF98H 00H R/W

L DACEO| D/A converter channel 0 control

0 D/A conversion stop

1 D/A conversion enable

DACE1| D/A converter channel 1 control

0 D/A conversion stop

1 D/A conversion enable

DAM4 | D/A converter channel 0 operating mode

0 Normal mode

1 Real-time output mode

DAMS5 | D/A converter channel 1 operating mode

0 Normal mode

1 Real-time output mode

Cautions: 1. When using the D/A converter, an alternate-function port pin should be set to the input mode,
and a pull-up resistor should be disconnected.
2. Always set hits 2, 3,6, and 7 to 0.
3. When D/A conversion is stopped, the output state is high impedance.
4. The output triggers are INTTM1 and INTTM2 for channel 0 and channel 1, respectively, in the
real-time output mode.
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(11) Registers controlling serial interface channel 0 (Non-Y Subseries)

The pPD78054, 78058F, and 780058 Subseries are provided with three channels of serial interfaces.
The differences among channels 0, 1, and 2 are indicated in the table below.

Differences Among Channels 0, 1, and 2

Serial Transfer Mode

Channel 0

Channel 1

Channel 2

3-wire serial I/0 Clock selection

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, TxxI28, fxx/27, fxx/28,
external clock, TO2 output

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, TxxI28, fxx/27, fxx/28,
external clock, TO2 output

External clock Note,
baud rate generator output

Transfer method

MSB/LSB first switchable

MSB/LSB first switchable
Automatic transmit/receive
function

MSB/LSB first switchable

Transfer end flag

Serial transfer end interrupt
request flag (CSIIF0)

Serial transfer end interrupt
request flag (CSIIF1)

Serial transfer end interrupt
request flag (SRIF)

SBI (serial bus interface) Use possible
2-wire serial /0
UART (Asynchronous serial interface) None

None

None

Use possible
Time-division transfer
function Nee

Note: Provided for the uPD780058 Subseries only.
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The following four registers control serial interface channel 0:

Timer clock select register 3 (TCL3)

« Serial operation mode register 0 (CSIMO)
» Serial bus interface control register (SBIC)

Interrupt timing specification register (SINT)
Port Mode Register 2 (PM2)

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0  Address After Reset R/W
TCL3 |TCL37|TCL36|TCL35|TCL34|TCL33|TCL32|TCL31|TCL30| FF43H 88H R/W

\ \ \ \
This section controls serial interface channel 1.
Refer to (13) Registers controlling serial interface channel 1 or
Chapter 18 of puPD78054, 78054Y Subseries User's Manual,
Chapter 18 of pPD78058F, 78058FY Subseries User's Manual, or
Chapter 18 of puPD780058, 780058Y Subseries User's Manual
for detailed information.

Serial interface channel 0 serial clock selection
TCL33|TCL32|TCL31|TCL30
MCS=1 MCS =0

0 1 1 0 fxx/2 Setting prohibited fx/22 (1.25 MHz)

0 1 1 1 fxx/22 fx/22 (1.25 MHz) fx/23 (625 kHz)

1 0 0 0 fxx/23 fx/23 (625 kHz) fx/24 (313 kHz)

1 0 0 1 fxx/24 fx/24 (313 kHz) fx/25 (156 kHz)

1 0 1 0 fxx/25 fx/25 (156 kHz) fx/26 (78.1 kHz)

1 0 1 1 fxx/26 fx/2¢ (78.1 kHz) fx/27 (39.1 kHz)

1 1 0 0 fxx/27 fx/27 (39.1 kHz) fx/28 (19.5 kHz)

1 1 0 1 fxx/28 fx/28 (19.5 kHz) fx/2° (9.8 kHz)

Settings other than above are prohibited

Caution: To write data other than that already written to TCL3, stop the serial transfer operation

Remarks:

once.
fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
This register is also used to set the serial clock of serial interface channel 1.
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Symbol

CSIMO

R/W

R/W

352

Format of Serial Operation Mode Register 0 (1/2)

<7> <6> <5> 4 3 2 1 0 Address  After Reset R/W
CSIEO| COI | WUP |csimMo4 | CSIMO3 | CSIMO2 | CcSIMo1 | csimoo|  FFG60H OOH R/W Note 1
csimo1|csimoo| Serial interface channel O clock selection
0 x Input clock to SCKO pin from off chip
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 0 to 3 of timer clock select register 3 (TCL3)
CSIM|CSIM|CSIM Operation .| SI0/SBO/P25 | SO0/SB1/P26 SCKO0/P27
PM25| P25 |PM26| P26 [PM27| P27 Start bit . ) ] ) ] .
04 | 03 | 02 mode pin function pin function pin function
Note 2 |Note 2
o | x 0 1lxlololol1 3-wire serial | MSB SIQNote 2 SO0 SCKO (CMOS
1 /O mode LSB (Input) (CMOS output) | input/output)
Note 3|Note 3 SB1 (N-Ch
O| x| x|0|0|0]1 .P25 (CMOS open-drain
input/output) input/output)
Lo SBimode | MSB SCKO (onos
Note 3| Note 3 SBO (N-Ch
1100 | x| x|0|1 open-drain |E2ﬁt§c():lz\f?f)
input/output) P P
Note 3|Note 3 SB1 (N-Ch
olx|x|olo]ol1 ;Fz)ﬁtfgx&% open-drain
input/output ==
2-wire serial nPUYOUpLY) SCKO (N-ch
1)1 /O mode MSB open-drain
Note 3|Note 3 SBO (N-Ch P26 (CMOS InDUUOUtDUt)
1]10]0| x| x|01|1 open-drain input/output)
input/output) P P

Notes: 1. Bit 6 (COl) is a read-only bit.
2. Can be used as P25 (CMOS input/output) when serial channel is used only for transmission.
3. Can be used freely as a port function when not used in SBI or 2-wire mode.

Caution: Do not change the operation mode (3-wire serial I/O, 2-wire serial /O, or SBI) while serial

Remarks:

interface channel O is enabled to operate. To change the operation mode, stop the serial
operation once.

X

Don't care

PMxx: Port mode register

Pxx:

Port output latch
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Format of Serial Operation Mode Register 0 (2/2)

Symbol .75 6> <5 4 3 2 1 0 Address  After Reset R/W

CSIMO |CSIEO| COI | WUP |csimo4 | csimMo3 | csIM02 | csIMo1 |csiMoo|  FF60H OOH R/W Note 1

R/W | WUP | Wake-up function control Note 1

0 Interrupt request signal generation with each serial transfer in any mode

Interrupt request signal generation when the address received after bus release (when CMDD = RELD = 1)
matches the slave address register (SVA) data in SBI mode

R | COI | Slave address comparison result flag Note 2

0 Slave address register (SVA) not equal to serial I/0 shift register 0 (SIO0) data

1 Slave address register (SVA) equal to serial I/0O shift register 0 (SIO0) data

R/W |CSIEOQ| Serial interface channel O operation control Note 3

0 Operation stopped

1 Operation enable

Notes: 1. When using the wake-up function (WUP = 1), clear bit 5 (SIC) of the interrupt timing specification
register (SINT) to 0.
2. When CSIE = 0, COIl becomes 0.
In the SBI mode, the operation of serial interface channel 0 should be stopped (by clearing CSIE to
0) after clearing WUP to 0. Otherwise, P25 is fixed to the high level and may not be able to be used
as a normal port.
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Symbol

SBIC

R/W

R/W

R/W

354

Format of Serial Bus Interface Control Register (1/2)

<7>  <6> <5>  <4>  <3> <2> <1> <0> Address  After Reset R/W

BSYE |ACKD|ACKE |ACKT |[CMDD|RELD |CMDT|RELT| FF61H OO0H R/W Note
Used for bus release signal output.

RELT| When RELT = 1, SOO latch is set to 1. After SO0 latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.
Used for command signal output.

CMDT| When CMDT =1, SOO latch is cleared to 0. After SOO latch clearance, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.

RELD| Bus release detection

Clear Conditions (RELD = 0)

Set Condition (RELD = 1)

» When transfer start instruction is executed

« If SIO0 and SVA values do not match in
address reception

* When CSIE0O =0

* When RESET input is applied

* When bus release signal (REL) is detected

CMDD| Command detection

Clear Conditions (CMDD = 0)

Set Condition (CMDD = 1)

» When transfer start instruction is executed
* When bus release signal (REL) is detected
* When CSIE0O =0

* When RESET input is applied

* When command signal (CMD) is detected

ACKT

Acknowledge signal is output in synchronization with the falling edge clock of SCKO just after execution
of the instruction to be set to 1, and after acknowledge signal output, automatically cleared to 0.
Used as ACKE = 0. Also cleared to 0 upon start of a serial interface transfer or when CSIEO = 0.

Note:

Remarks:

Bits 2, 3, and 6 (RELD CMDD, and ACKD) are read-only bits.

Bits 0, 1, and 4 (RELT, CMDT, and ACKT) are 0 when read after data setting.

CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

Symbol <75 <> <5> <4> <3> <2> <I> <0> Address After Reset R/W

SBIC |BSYE |ACKD|ACKE|ACKT |[CMDD|RELD |[CMDT|RELT| FF61H 00H R/W Note

R/W |ACKE| Acknowledge signal automatic output control

0 Acknowledge signal automatic output disable (output with ACKT enable)
Before completion of | Acknowledge signal is output in synchronization with the falling edge of
transfer the 9th SCKO clock (automatically output when ACKE = 1).

1 After completion of Acknowledge signal is output in synchronization with the falling edge of
transfer SCKO just after execution of the instruction to be set to 1

(automatically output when ACKE = 1).
However, not automatically cleared to O after acknowledge signal output.

R |ACKD| Acknowledge detection

Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)

« Falling edge of the SCKO immediately after the busy * When acknowledge signal (ACK) is detected at the

mode is released while executing the transfer rising edge of the SCKO clock after completion of
start instruction

a transfer
*When CSIE0 =0
* When RESET input is applied
R/W
BSQ(E Synchronizing busy signal output control
ote
0 Disables the busy signal, which is output in synchronization with the falling edge of the SCKO clock just after
execution of the instruction to be cleared to 0.
1 Outputs a busy signal at the falling edge of the SCKO clock following the acknowledge signal.

Note: The busy mode can be canceled by starting serial interface transfer. However, the BSYE flag is not
cleared to 0.

Remark:  CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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Symbol

SINT

356

Format of Interrupt Timing Specification Register

7 <6> <5> <4> 3 2 1 0 Address  After Reset R/W
0 CLD | SIC |SVAM| © 0 0 0 FF63H 00H R/W Note 1
R/W
SVAM| SVA bit to be used as slave address
0 Bits 0 to 7
1 Bits 1to 7
R/W
SIC | INTCSIO interrupt cause selection Note 2
0 CSIIFO is set upon termination of serial interface
channel 0 transfer
CSIIFO is set upon bus release detection or
1 L s
termination of serial interface channel 0 transfer
R
CLD | SCKO/P27 pin level Note3
0 Low level
1 High level

Notes: 1. Bit 6 (CLD) is a read-only bit.

2. When using the wake-up function in the SBI mode, set SIC to 0.

3. When CSIEO = 0, CLD becomes 0.

Caution: Be sure to set bits 0 to 3 to 0.

Remarks: SVA: Slave address register
CSIIFO: Interrupt request flag for INTCSIO

CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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(12) Registers controlling serial interface channel 0 (Y Subseries)

The pPD78054Y, 78058FY, and 780058Y Subseries are provided with three channels of serial interfaces.
The differences among channels 0, 1, and 2 are indicated in the table below.

Differences Among Channels 0, 1, and 2

Serial Transfer Mode

Channel 0

Channel 1

Channel 2

3-wire serial 1/10 Clock selection

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, Txx/28, fxx/27, fxx/28,
external clock, TO2 output

fxx/2, fxx/22, fxx/23, fxx/2*,
fxx/25, Txx/28, fxx/27, fxx/28,
external clock, TO2 output

External clock Mo,
baud rate generator output

Transfer method

MSB/LSB first switchable

MSB/LSB first switchable
Automatic transmit/receive
function

MSB/LSB first switchable

Transfer end flag

Serial transfer end interrupt
request flag (CSIIF0)

Serial transfer end interrupt
request flag (CSIIF1)

Serial transfer end interrupt
request flag (SRIF)

12C bus (inter-IC bus) Use possible
2-wire serial /0
UART (Asynchronous serial interface) None

None

None

Use possible
Time-division transfer
function Nee

Note: Provided for the uPD780058Y Subseries only.
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The following four registers control serial interface channel 0:

» Timer clock select register 3 (TCL3)
« Serial operation mode register 0 (CSIMO)
» Serial bus interface control register (SBIC)

« Interrupt timing specification register (SINT)
» Port Mode Register 2 (PM2)
- Refer to section (1) for the register format.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address  After Reset  R/W
TCL3 |TCL37|TCL36|TCL35/TCL34|TCL33|TCL32|TCL31|TCL30| FF43H 88H R/W

\ [ [ \

This section controls serial interface channel 1.

Refer to (13) Registers controlling serial interface channel 1 or

Chapter 18 of uPD78054, 78054Y Subseries User's Manual,

Chapter 18 of puPD78058F, 78058FY Subseries User's Manual, or

Chapter 18 of puPD780058, 780058Y Subseries User's Manual

for detailed information.

TCL33|TCL32|TCL31|TCL30| Serial interface channel 0 serial clock selection
Serial clock in 12C bus mode Serial clock in 2-wire or 3-wire
serial /0O mode
MCS=1 MCS =0 MCS=1 MCS =0
0 1 1 0 fxx/25 | Setting prohibited | fx/26 (78.1 kHz) | fxx2 | Setting prohibited | fx/22 (1.25 MHz)
0 1 1 1 | fxx/26 | fx/26 (78.1 kHz) | fx/27 (39.1 kHz) | fxx/22 | fx/22 (1.25 MHz) | fx/23 (625 kHz)
1 0 0 0 | fxxd27 | x/27 (39.1 kHz) | /28 (19.5 kHz) | fxx/23 | fx/23 (625 kHz) | fx/24 (313 kHz)
1 0 0 1 | fxx/28 |fx/28 (19.5 kHz) | fx/2° (9.77 kHz) | fxx/24 | fx/24 (313 kHz) | fx/25 (156 kHz)
1 0 1 0 | fxx2° | fx/29 (9.77 kHz) | fx/210 (4.88 kHz) | fxx/25 | fx/25 (156 kHz) | fx/26 (78.1 kHz)
1 0 1 1 | fxx/210 | fx/210 (4.88 kHZz) | fx/211 (2.44 kHz) | fxx/26 | fx/26 (78.1 kHz) | fx/27 (39.1 kHz)
1 1 0 0 | fxx/211| fx/211 (2.44 kHz) | fx/212 (1.22 kHz) | fxx/27 | fx/27 (39.1 kHz) | fx/28 (19.5 kHz)
1 1 0 1 | fxx/212 ] fx/212 (1.22 kHZz) | fx/213 (0.61 kHZz) | fxx/28 | fx/28 (19.5 kHz) | fx/2° (9.8 kHZz)
Settings other than above are prohibited

Caution: To write data other than that already written to TCL3, stop the serial transfer operation

Remarks:
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once.

fxx:

fx:
MCS:
Values in parentheses apply to operation with fx = 5.0 MHz.

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency
Bit 0 of oscillation mode select register (OSMS)

This register is also used to set serial interface channel 1.
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Symbol

CSIMO

R/W

R/W

R/W

R/W

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0 Address  After Reset R/W
CSIEQ| COIl | WUP |csiMo4 | csIMO3 | CSIMO2 | csIMol | csiMoo|  FF60H O0OH R/W Note 1
csimo1 | csimoo| Serial interface channel O clock selection
0 X Input clock to SCKO/SCL pin from off chip
1 0 8-bit timer register 2 (TM2) output Note 2
1 1 Clock specified with bits O to 3 of timer clock select register 3 (TCL3)
CSIM|CSIM|CSIM Operation .| SI0/SBO/SDAO/ | SO0/SB1/SDA1/ | SCKO/SCL/P27
PM25| P25 |PM26| P26 |PM27| P27 Start bit . . . . . .
04 | 03 | 02 mode P25 pin function | P26 pin function pin function
o | x 0 “°‘f3 N°:3 ol ol ol [3wireseral | MSB SI0 Note 3 SO0 SCKO (CMOS
1 I/O mode LSB (Input) (CMOS output) | input/output)
Note 4 |Note 4 SBl/SDAl
O| x| x|0|0|0|1 . . .P25 (CMOS (N-ch open-drain|  gcko/scL
2-wire serial input/output) input/outout
111 /O mode | MmsB inputfoutput) | (N-ch open-
Note 4|Note 4 or SBO/SDAO drain input/
2 output
110lol x| x|o/| 1 |?Chbusmode (N-ch open-drain iizﬁtggx%?) put)
input/output) P P
WUP | Wake-up function control "**®
0 Interrupt request signal generation with each serial transfer in any mode
1 Interrupt request signal generation when the address received after detecting the start condition
(when CMDD = 1) matches the slave address register (SVA) data in I°C bus mode
CcOl | Slave address comparison result flag "**°
0 Slave address register (SVA) not equal to serial I/O shift register 0 (SIO0) data
1 Slave address register (SVA) equal to serial I/O shift register 0 (SIO0) data
CSIEO| Serial interface channel O operation control
0 Operation stopped
1 Operation enabled
Notes: 1. Bit 6 (COl) is a read-only bit.
2. I2C bus mode, the clock frequency becomes 1/16 of that output from TO2.
3. Can be used as P25 (CMOS input/output) when serial channel is used only for transmission.
4. Can be used freely as port function when not used in 2-wire or I1°C mode.
5. When using the wake-up function (WUP = 1), set the bit 5 (SIC) of the interrupt timing specifica-
tion register (SINT) to 1. Do not execute an instruction that writes the serial I/O shift register 0
(SI00) while WUP = 1.
6. When CSIEOQO = 0, COIl becomes 0.

Caution: Do not change the operation mode (3-wire serial 1/0, 2-wire serial 1/0, or |

Remarks:

2C) while serial
interface channel 0 is enabled to operate. To change the operation mode, stop the serial
operation once.

X: Don't care
PMxx: Port mode register

Pxx:  Port output latch
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Symbol

Format of Serial Bus Interface Control Register (1/2)

<7> <6> <5> <4> <3> <2> <1>  <0>

SBIC

BSYE |ACKD|ACKE | ACKT |[CMDD|RELD |CMDT | RELT

Address  After Reset R/W

FF61H O00H R/W Note

R/W

Used for stop condition signal output.
RELT
Also cleared to 0 when CSIEO = 0.

When RELT = 1, SOO latch is set to 1. After SO0 latch setting, automatically cleared to 0.

R/W

Used for start condition signal output.
CMDT
Also cleared to 0 when CSIEO = 0.

When CMDT = 1, SOO latch is cleared to 0. After SOO latch clearance, automatically cleared to 0.

RELD| Stop condition detection

R/W

Clear Conditions (RELD = 0)

Set Condition (RELD =1)

« When transfer start instruction is executed

« If SIO0 and SVA values do not match in
address reception

* When CSIEO =0

* When RESET input is applied

* When stop condition signal is detected

CMDD| Start condition detection

Clear Conditions (CMDD = 0)

Set Condition (CMDD = 1)

* When transfer start instruction is executed
* When stop condition signal is detected
* When CSIEO =0

* When RESET input is applied

« When start condition signal is detected

ACKT

360

Used to generate the ACK signal by software when an 8-clock wait mode is selected.
Keeps SDAO (SDAL1) low from set instruction (ACKT = 1) execution to the next falling edge of SCL.
Also cleared to 0 upon start of a serial interface transfer or when CSIEO = 0.

Note:

Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.

Remark: CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

Symbol .75 6> <B>  <4> <3> <25  <1> <0> Address  After Reset R/W

SBIC |[BSYE|ACKD|ACKE |ACKT |CMDD|RELD |CMDT|RELT| FF61H O0H R/W Note

R/W |ACKE| Acknowledge signal output control N°te!

Disables acknowledge signal automatic output (however, output with ACKT is enabled).
Used for reception when an 8-clock wait mode is selected or for transmission. Note 2

1 Enables acknowledge signal automatic output.

QOutputs the acknowledge signal in synchronization with the falling edge of the 9th SCL clock cycle
(automatically output when ACKE = 1).

However, it is not automatically cleared to 0 after acknowledge signal output.

Used in reception with a 9-clock wait mode selected.

R |ACKD| Acknowledge detection

Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)
» While executing the transfer start instruction * When acknowledge signal (ACK) is detected at the
*When CSIE0O =0 rising edge of SCL clock after completion of a
« When RESET input is applied transfer
R/W Note 4

BSYE| Control of N-ch open-drain output for transmission in | 2C bus mode
Note 3

0 QOutput enabled (transmission)

1 Output disabled (reception)

Notes: 1. Setting should be performed before transfer.
2. If an 8-clock wait mode is selected, the acknowledge signal at reception time must be output using
ACKT.
3. The busy mode can be canceled by start of a serial interface transfer or reception of an address
signal. However, the BSYE flag is not cleared to 0.
4. When using the wake-up function, be sure to set the BSYE to 1.

Remark: CSIEO: Bit 7 of serial operation mode register 0 (CSIMO0)
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Symbol

SINT

R/W

R/W

R/W

362

Format of Interrupt Timing Specification Register (1/2)

7 <6> <5> <4> <3> <2> 1 0 Address  After Reset R/W
0 CLD | SIC |[SVAM| CLC |WREL|WAT1|WATO| FF63H OOH R/WV Note 1
WAT1 | WATO| Wait and interrupt control

0 0 Generates an interrupt service request at the rising edge of the 8th SCKO clock cycle
(keeping clock output in high impedance).

0 1 Setting prohibited

1 0 Used in 12C bus mode (8-clock wait)
Generates an interrupt service request at the rising edge of the 8th SCKO clock cycle.
(In the case of a master device, makes SCL output low to enter the wait state after 8 clock pulses are
output. In the case of a slave device, makes SCL output low to request the wait state after 8 clock
pulses are input.)

1 1 Used in 1°C bus mode. (9-clock wait)
Generates an interrupt service request at the rising edge of the 9th SCKO clock cycle.
(In the case of a master device, makes SCL output low to enter the wait state after 9 clock pulses are
output. In the case of a slave device, makes SCL output low to request the wait state after 9 clock
pulses are input.)

WREL | Wait state cancellation control
0 Wait state has been canceled.
1 Cancels wait state. Automatically cleared to O when the state is canceled.
(Used to cancel the wait state by means of WATO and WATL1.)
CLC | Clock level control Note2
0 Used in 1°C bus mode
Make output level of SCL pin low unless a serial transfer is being performed.
1 Used in I°C bus mode

Make the SCL pin enter a high-impedance state unless a serial transfer is being performed
(except for the clock line, which is kept high).
Used to enable a master device to generate start condition and stop condition signals.

Notes: 1. Bit 6 (CLD) is a read-only bit.

2. When not using the I1°C mode, set CLC to 0.




CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Interrupt Timing Specification Register (2/2)

Symbol 7 <g> <5 <a> <3> <2> 1 0 Address  After Reset R/W

SINT 0 CLD | SIC |SVAM| CLC |WREL|WAT1 WATO| FF63H 00H R/W Note 1

R/W | SVAM| SVA bit to be used as slave address

0 Bits0to 7

1 Bits 1to 7

R/W | SIC | INTCSIO interrupt cause selection Notel

0 CSIIFO is set to 1 upon termination of serial interface channel 0 transfer

1 CSIIFOQ is set to 1 upon stop condition detection or termination of serial interface channel O transfer

R | CLD | SCKO/SCL pin level Nete2

0 Low level

1 High level

Notes: 1. When using the wake-up function in the I°C mode, set SIC to 0.
2. When CSIE =0, CLD becomes 0.

Remarks: SVA: Slave address register
CSIIFO: Interrupt request flag for INTCSIO
CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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(13) Registers controlling serial interface channel 1

The following four registers control serial interface channel 1:

» Timer clock select register 3 (TCL3)

» Serial operation mode register 1 (CSIM1)
« Automatic data transmit/receive control register (ADTC)
» Automatic data transmit/receive time interval specification register (ADTI)

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0  Address After Reset R/W
TCL3 |[TCL37|TCL36|TCL35[TCL34[TCL33|TCL32|TCL31TCL30| FF43H 88H R/W
\ \ \ \
— This section controls the serial interface channel 0.
Refer to (11) Registers controlling serial interface channel 0
(Non-Y Subseries) or (12) Registers controlling serial interface
channel 0 (Y Subseries), or
Chapters 16, 17 of uPD78054, 78054Y Subseries User's Manual,
Chapters 16, 17 of uPD78058F, 78058FY Subseries User's Manual, or
Chapters 16, 17 of uPD780058, 780058Y Subseries User's Manual
for detailed information.
Serial interface channel 1 serial clock selection
TCL37|TCL36|TCL35|TCL34|

MCS=1 MCS =0

0 1 1 0 fxx/2 Setting prohibited fx/22 (1.25 MHz)

0 1 1 1 fxx/22 fx/22 (1.25 MHz) fx/23 (625 kHz)

1 0 0 0 fxx/23 fx/23 (625 kHz) fx/24 (313 kHz)

1 0 0 1 fxx/24 fx/24 (313 kHz) fx/25 (156 kHz)

1 0 1 0 fxx/25 fx/25 (156 kHz) fx/26 (78.1 kHz)

1 0 1 1 fxx/26 fx/26 (78.1 kHz) fx/27 (39.1 kHz)

1 1 0 0 fxx/27 fx/27 (39.1 kHz) fx/28 (19.5 kHz)

1 1 0 1 fxx/28 fx/28 (19.5 kHz) fx/29 (9.8 kHz)

Settings other than above are prohibited

Caution: To write data other than that already written to TCL3, stop the serial transfer operation

Remarks:
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once.

fxx:

fx:

Main system clock frequency (fx or fx/2)

Main system clock oscillation frequency

MCS:
Values in parentheses apply to operation with fx = 5.0 MHz.
This register is also used to set the serial clock of serial interface channel 0.

Bit O of oscillation mode select register (OSMS)
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Format of Serial Operation Mode Register 1

Symbol <75 & <5> 4 3 2 1 0  Address After Reset R/W
CSIM1 |CSIE1l| DIR | ATE 0 0 0 |csimii|csivio| FF68H OOH R/W
csivii|csimio| Serial interface channel 1 clock selection
0 X Clock externally input to SCK1 pin Notel
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 4 to 7 of timer clock select register 3 (TCL3)
ATE | Serial interface channel 1 operating mode selection
0 3-wire serial /O mode
1 3-wire serial I/O mode with automatic transmit/receive
function
DIR Start bit SI1 pin function SO1 pin function
0 MSB SI1/P20 (Input) SO1 (CMOS output)
1 LSB
Shift register | Serial clock counter | SI11/P20 pin | SO1/P21 pin| SCK1/P22
CSIE1|CSIMIL[PM20| P20 [PM21| P21 [PM22| P22 . . . ) ) .
1 operation operation control function function pin function
Note 2 Note 2| Note 2| Note 2| Note 2\ Note 2| 5 e ration Clear P20 (CMOS | P21 (CMOS | P22 (CMOS
0 X X X X X X X . . .
stop input/output) | input/output) | input/output)
1 N"i” N°)‘<e3 olo Operation Count SlI1Nete3 | SO1 (CMOS
enable operation (Input) output) o
SCK1
1 01 (CMOS
output)
Notes: 1. Ifthe external clock input has been selected with CSIM11 set to 0, set bit 1 (BUSY1) and bit 2 (STRB)
of the automatic data transmit/receive control register (ADTC) to 0, 0.
2. Can be used freely as a port function when not used in 3-wire mode.
3. Can be used as P20 (CMOS input/output) when serial channel is only transmission performed (clear
bit 7 (RE) of ADTC to 0).
Remarks: x: Don't care
PMxx:  Port mode register
Pxx: Port output latch
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Symbol

ADTC

366

Format of Automatic Data Transmit/Receive Control Register

<7> <6> <B5>  <4> <3> <2> <1> <0> Address  After Reset R/W
RE |ARLD |ERCE| ERR | TRF |STRB |BUSY1|BUSYO| FF69H 00H R/W Note 1
L
RIW :
BUSY1|BUSYO[| Busy input control
0 X Not using busy input
1 0 Busy input enable (active high)
1 1 Busy input enable (active low)
R/W
STRB | Strobe output control
0 Strobe output disable
1 Strobe output enable
R
TRF | Status of automatic transmit/receive function Note 2
Detection of termination of automatic transmission/
0 reception (This bit is set to 0 upon suspension of
automatic transmission/reception or when ARLD =0.)
1 During automatic transmission/reception
(This bit is set to 1 when data is written to SIO1.)
R ) ) ) -
ERR | Error detection of automatic transmit/receive
function
0 No error
(This bit is set to 0 when data is written to SIO1)
1 Error occurred
R/W - -
ERCE | Error check control of automatic transmit/
receive function
0 Error check disable
1 Error check enable (only when BUSY1 = 1)
R/W ) - ) )
ARLD | Operating mode selection of automatic transmit/
receive function
0 Single operating mode
1 Repetitive operating mode
R/W - - - -
RE Receive control of automatic transmit/receive
function
0 Receive disable
1 Receive enable
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Notes: 1. Bits 3 and 4 (TRF and ERR) are read-only bits.
2. The termination of automatic transmission/reception should be judged by using TRF, not CSIIF1 (interrupt

request flag).

Cautions: 1. When an external clock input is selected by setting bit 1 (CSIM11) of serial operating mode
register 1 (CSIM1) to O, set STRB and BUSY1 of ADTC to 0, 0.
2. When using the P23/STB/TxD1 and P24/BUSY/RxD1 pins in the asynchronous serial interface
(UART) mode of serial interface channel 2, the busy control option and busy and strobe control

option are invalid.

Remark: x: Don't care
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Format of Automatic Data Transmit/Receive Interval Time Specification Register (1/4)

5 4 3 2 1 0 Address R/W
ADTI |ADTI7| O 0 |ADTI4|ADTI3|ADTI2|/ADTI1|ADTIO| FF6BH R/W
ADTI7| Data transfer interval control

0 No control of interval by ADT] Note1
1 Control of interval by ADTI (ADTIO to ADTI4)

Data transfer interval specification (fxx = 5.0 MHz Operation)

ADTI4|ADTI3|ADTI2|ADTI1|ADTIO
Minimum Note 2 Maximum Note 2
0 0 0 0 0 18.4 us + 0.5/fsck 20.0 us + 1.5/sck
0 0 0 0 1 31.2 s + 0.5/fsck 32.8 us + 1.5/fsck
0 0 0 1 0 44.0 pis + 0.5/fsck 45.6 s + 1.5/fsck
0 0 0 1 1 56.8Us + 0.5/fsck 58.4Us + 1.5/fsck
0 0 1 0 0 69.6 Us + 0.5/fsck 71.2 s + 1.5/scx
0 0 1 0 1 82.4 s + 0.5/fsck 84.0 us + 1.5/fsck
0 0 1 1 0 95.2 us + 0.5/fsck 96.8 us + 1.5/fsck
0 0 1 1 1 108.0 us + 0.5/fsck 109.6 us + 1.5/fsck
0 1 0 0 0 120.8 pus + 0.5/fsck 122.4 us + 1.5/fsck
0 1 0 0 1 133.6 us + 0.5/fsck 135.2 us + 1.5/fsck
0 1 0 1 0 146.4 us + 0.5/fsck 148.0 us + 1.5/fsck
0 1 0 1 1 159.2 us + 0.5/fsck 160.8 s + 1.5/fsck
0 1 1 0 0 172.0 us + 0.5/fsck 173.6 us + 1.5/fsck
0 1 1 0 1 184.8 us + 0.5/fsck 186.4 us + 1.5/fsck
0 1 1 1 0 197.6 us + 0.5/fsck 199.2us + 1.5/fsck
0 1 1 1 1 210.4 us + 0.5/fsck 212.0 us + 1.5/fsck
Notes: 1. The interval is dependent only on CPU processing.

2. The data transfer interval includes an error. The data transfer minimum and maximum intervals are found

Cautions:

Remarks:
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from the following expressions (n: Value setin ADTIO to ADTI4). However, if a minimum calculated by the
following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

AR 28 0.5 : _ 28 36 1.5
fxx fxx * fSCK,MaXImum—(n+1) x* fxx * fxx fsck

Minimum = (n + 1) x

1. Do not write data to ADTI during operation of the automatic data transmit/receive function.

2. Be sure to set bits 5 and 6 to 0.

3. While ADTI is used to control the interval time for data transfer by the automatic data transmit/
receive function, busy control is invalid.

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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Symbol

ADTI

Format of Automatic Data Transmit/Receive Interval Time Specification Register (2/4)

7 6 5 4 3 2 1 0 Address  After Reset R/W
ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO FF6BH OOH R/W
Data transfer interval specification (fxx = 5.0 MHz operation)
ADTI4|ADTI3|ADTI2|ADTI1|ADTIO
Minimum Note Maximum Note
1 0 0 0 0 223.2 us + 0.5/fsck 224.8 us + 1.5/fsck
1 0 0 0 1 236.0 us + 0.5/fsck 237.6 us + 1.5/fsck
1 0 0 1 0 248.8 us + 0.5/fsck 250.4 us + 1.5/fsck
1 0 0 1 1 261.6 us + 0.5/fsck 263.2 us + 1.5/fsck
1 0 1 0 0 274.4 us + 0.5/fsck 276.0 us + 1.5/fsck
1 0 1 0 1 287.2 us + 0.5/fsck 288.8 s + 1.5/fsck
1 0 1 1 0 300.0 us + 0.5/fsck 301.6 us + 1.5/fsck
1 0 1 1 1 312.8 us + 0.5/fsck 314.4 us + 1.5/fsck
1 1 0 0 0 325.6 us + 0.5/fsck 327.2 s + 1.5/fsck
1 1 0 0 1 338.4 us + 0.5/fsck 340.0 us + 1.5/fsck
1 1 0 1 0 351.2 us + 0.5/fsck 352.8 us + 1.5/fsck
1 1 0 1 1 364.0 us + 0.5/fsck 365.6 us + 1.5/fsck
1 1 1 0 0 376.8 us + 0.5/fsck 378.4 us + 1.5/fsck
1 1 1 0 1 389.6 s + 0.5/fsck 391.2 us + 1.5/fsck
1 1 1 1 0 402.4 us + 0.5/fsck 404.0 us + 1.5/fsck
1 1 1 1 1 415.2 us + 0.5/fscx 416.8 us + 1.5/fsck
Note: The data transfer interval includes an error. The data transfer minimum and maximum intervals are

found from the following expressions (n: Value set in ADTIO to ADTI4). However, if a minimum
calculated by the following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

Minimum = (n + 1) x + +
26 28 0.5
] fxx fxx fsck
Maximum = (n + 1) x + +
26 36 15
fxx fxx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive

function.

2. Be sure to set bits 5 and 6 to 0.

Remarks:

While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency

fsck:  Serial clock frequency
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Format of Automatic Data Transmit/Receive Interval Time Specification Register (3/4)

Symbol 7 6 5 4 3 2 1 0 Address RIW
ADTI |ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH R/W
ADTI7| Data transfer interval control

0 No control of interval by ADT] Note 1
1 Control of interval by ADTI (ADTIO to ADTI4)

Data transfer interval specification (fxx = 2.5 MHz operation)

ADTI4|ADTI3|ADTI2|ADTI1|ADTIO — -
Minimum Note 2 Maximum Note 2
0 0 0 0 0 36.8 s + 0.5/fsck 40.0 us + 1.5/fsck
0 0 0 0 1 62.4 us + 0.5/fsck 65.6 s + 1.5/fsck
0 0 0 1 0 88.0us + 0.5/fsck 91.2us + 1.5/fsck
0 0 0 1 1 113.6 us + 0.5/fsck 116.8 us + 1.5/fsck
0 0 1 0 0 139.2 us + 0.5/fsck 142.4 us + 1.5/fsck
0 0 1 0 1 164.8 us + 0.5/fsck 168.0 us + 1.5/fsck
0 0 1 1 0 190.4 us + 0.5/fsck 193.6 us + 1.5/fsck
0 0 1 1 1 216.0 us + 0.5/fsck 219.2 us + 1.5/fsck
0 1 0 0 0 241.6 us + 0.5/fsck 244.8 us + 1.5/fsck
0 1 0 0 1 267.2 us + 0.5/fsck 270.4 us + 1.5/fsck
0 1 0 1 0 292.8 us + 0.5/fsck 296.0 us + 1.5/fsck
0 1 0 1 1 318.4 us + 0.5/fsck 321.6 us + 1.5/fsck
0 1 1 0 0 344.0 us + 0.5/fsck 347.2 us + 1.5/fsck
0 1 1 0 1 369.6 us + 0.5/fsck 372.8 us + 1.5/fsck
0 1 1 1 0 395.2 us + 0.5/fsck 398.4 us + 1.5/fsck
0 1 1 1 1 420.8 s + 0.5/fsck 424.0 us + 1.5/fsck
Notes: 1. The interval is dependent only on CPU processing.

2. The data transfer interval includes an error. The data transfer minimum and maximum intervals are found

Cautions:

Remarks:
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from the following expressions (n: Value setin ADTIO to ADTI4). However, if a minimum calculated by the
following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

2° . 28 . 05 paximum=(n+1)x+ 24+ 36 L5

fxx fxx fsck fxx fxx fsck

Minimum = (n + 1) x

1. Do not write data to ADTI during operation of the automatic data transmit/receive function.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTI is used to control the interval time for data transfer by the automatic data transmit/
receive function, busy control is invalid.

fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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Symbol

ADTI

Format of Automatic Data Transmit/Receive Interval Time Specification Register (4/4)

7 6 5 4 3 2 1 0 Address  After Reset R/W
ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH OOH R/W
Data transfer interval specification (fxx = 2.5 MHz operation)
ADTI4|ADTI3|ADTI2|ADTI1|ADTIO
Minimum Note Maximum Note
1 0 0 0 0 446.4 us + 0.5/fsck 449.6 us + 1.5/fsck
1 0 0 0 1 472.0 ps + 0.5/fsck 475.2 ps + 1.5/fsck
1 0 0 1 0 497.6 us + 0.5/fsck 500.8 us + 1.5/fsck
1 0 0 1 1 523.2 us + 0.5/fsck 526.4 us + 1.5/fsck
1 0 1 0 0 548.8 us + 0.5/fsck 552.0 us + 1.5/fsck
1 0 1 0 1 574.4 us + 0.5/fsck 577.6 us + 1.5/fsck
1 0 1 1 0 600.0 us + 0.5/fsck 603.2 us + 1.5/fsck
1 0 1 1 1 625.6 s + 0.5/fsck 628.8 s + 1.5/fsck
1 1 0 0 0 651.2 us + 0.5/fsck 654.4 us + 1.5/fsck
1 1 0 0 1 676.8 s + 0.5/fsck 680.0 s + 1.5/fsck
1 1 0 1 0 702.4us + 0.5/fsck 705.6 us + 1.5/fsck
1 1 0 1 1 728.0 us + 0.5/fsck 731.2 us + 1.5/fsck
1 1 1 0 0 753.6 us + 0.5/fsck 756.8 us + 1.5/fsck
1 1 1 0 1 779.2 us + 0.5/fsck 782.4 us + 1.5/fsck
1 1 1 1 0 804.8 s + 0.5/fsck 808.0 s + 1.5/fsck
1 1 1 1 1 830.4 us + 0.5/fsck 833.6 s + 1.5/fsck
Note: The data transfer interval includes an error. The data transfer minimum and maximum intervals are

found from the following expressions (n: Value set in ADTIO to ADTI4). However, if a minimum

calculated by the following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

B 06 28 05
Minimum = (n + 1) x g ™ + "¢ o fsck

. 26 3 15
Maximum = (n + 1) x . + fxx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive func-

Remarks:

tion.

Be sure to set bits 5 and 6 to 0.

While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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(14) Registers controlling serial interface channel 2

The following five registers control serial interface channel 2:
» Serial operation mode register 2 (CSIM2)

» Asynchronous serial interface mode register (ASIM)

« Asynchronous serial interface status register (ASIS)

» Baud rate generator control register (BRGC)

« Serial interface pin select register (SIPS) Mot

Note: This register is provided only for uPD780058/58Y Subseries products.
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Format of Serial Operation Mode Register 2 (For ~ uPD78054/54Y and uPD78058F/58FY Subseries)

Symbol .75, ¢ 5 4 3 2 1 0 Address  After Reset R/W

CSIM
22

CSIM2 |CSIE2| O 0 0 0 CSCK| 0 FF72H O00H R/IW

CSCK Selection of serial operating mode

0 UART mode

1 3-wire serial I/O mode

CSIM22 First bit specification
0 MSB
1 LSB
CSIE2 Operation control in 3-wire serial I/O mode

0 Operation stopped

1 Operation enabled

Cautions: 1. Ensure that bits 0 and 3 to 6 are set to 0.
2. When UART mode is selected, CSIM2 should be set to 00H.

Format of Serial Operation Mode Register 2 (For 780058/58Y Subseries)

Symbol 75 ¢ 5 4 3 2 1 0 Address  After Reset R/W

CSIM
22

CSIM2 |CSIE2| O 0 0 0 CSCK| 0 FF72H O00H R/IW

CSCK Clock selection in 3-wire serial /O mode

0 Input clock from off chip to SCK2 pin

1 Dedicated baud rate generator output

CSIM22 First bit specification
0 MSB
1 LSB
CSIE2 Operation control in 3-wire serial I/O mode

0 Operation stopped

1 Operation enabled

Cautions: 1. Ensure that bits 0 and 3 to 6 are set to 0.
2. When UART mode is selected, CSIM2 should be set to O0H.
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Format of Asynchronous Serial Interface Mode Register

Symbol .75 > 5 4 3 2 1 0 Address  After Reset R/W

ASIM | TXE | RXE | PS1 | PSO | CL SL |ISRM | SCK FF70H O0H R/W

T L
SCK Clock selection in asynchronous serial interface
mode

0 Input clock from off chip to ASCK pin

1 Dedicated baud rate generator output Note

ISRM | Control of reception completion interrupt request
in case of error generation

0 Reception completion interrupt request generated
in case of error generation

1 Reception completion interrupt request not
generated in case of error generation

SL Transmit data stop bit length specification
0 1 bit
1 2 bits
CL Character length specification
0 7 bits
1 8 bits
PS1 | PSO Parity bit specification
0 0 No parity
0 1 0 parity always added in transmission
No parity test in reception (parity error not
generated)
1 0 Odd parity
1 1 Even parity
RXE Receive operation control

0 Receive operation stopped

1 Receive operation enabled

TXE Transmit operation control

0 Transmit operation stopped

1 Transmit operation enabled

Note: When SCK is set to 1 and the baud rate generator output is selected, the ASCK pin can be used as an
input/output port.

Cautions: 1. When the 3-wire serial I/O mode is selected, 00H should be set in ASIM.
2. The serial transmit/receive operation must be stopped before changing the operating mode.
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Format of Asynchronous Serial Interface Status Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

ASIS 0 0 0 0 0 PE FE | OVE FF71H 00H R

L OVE

0 Overrun error not generated

Overrun error flag

1 Overrun error generated Note 1 (when next receive
operation is completed before data is read from
receive buffer register)

FE Framing error flag

0 Framing error not generated

1 Framing error generated Note 2 (when stop bit is
not detected)

PE Parity error flag

0 Parity error not generated

1 Parity error generated (when transmit data parity
does not match)

Notes: 1. The receive buffer register (RXB) must be read when an overrun error is generated. Overrun errors
will continue to be generated until RXB is read.
2. Even if the stop bit length has been set as 2 bits by bit 2 (SL) of the asynchronous serial interface
mode register (ASIM), only single stop bit detection is performed during reception.
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Symbol

BRGC

376

Format of Baud Rate Generator Control Register (1/2)

7 6 5 4 3 2 1 0 Address  After Reset R/W
TPS3 |TPS2 | TPS1 | TPSO |[MDL3 |MDL2 |MDL1|MDLO FF73H OOH R/W
MDL3|MDL2 | MDL1|MDLO Baud rate generator input clock selection

0 0 0 0 fsck/16 0

0 0 0 1 fsck/17 1

0 0 1 0 fsck/18 2

0 0 1 1 fsck/19 3

0 1 0 0 fsck/20 4

0 1 0 1 fsck/21 5

0 1 1 0 fsck/22 6

0 1 1 1 fsck/23 7

1 0 0 0 fsck/24 8

1 0 0 1 fsck/25 9

1 0 1 0 fsck/26 10

1 0 1 1 fsck/27 11

1 1 0 0 fsck/28 12

1 1 0 1 fsck/29 13

1 1 1 0 fsck/30 14

1 1 1 1 fsck Note

Note: Can only be used in 3-wire serial I/O mode.
Remarks: fsck: 5-bit counter source clock
k: Value setin MDLO to MDL3 (0 <k < 14)
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Symbol

BRGC

Format of Baud Rate Generator Control Register (2/2)

7 6 5 4 3 2 1 0 Address  After Reset R/W
TPS3| TPS2 | TPS1 | TPSO |MDL3 |MDL2 |MDL1|MDLO| FF73H OOH R/W
TPS3 | TPS2 | TPS1 | TPSO 5-bit counter source clock selection n
MCS =1 MCS =0
0 0 0 0 | fxx/2m0 fxx/210 (4.9 kHz) fx/211 (2.4 kHz) 11
0 1 0 1 fxx fx (5.0 MHz) x/2 (2.5 MHz) 1
0 1 1 0 | fx/2 fx/2 (2.5 MHZ) fx/22 (1.25 MHz) 2
0 1 1 1 fxx/22 x/22 (1.25 MHz) x/23 (625 kHz) 3
1 0 0 0 | fx/22 fx/22 (625 kHz) fx/24 (313 kHz) 4
1 0 0 1| fxws2t fx/2* (313 kHz) fx/25 (156 kHz) 5
1 0 1 0 fxx/25 x/25 (156 kHz) x/25 (78.1 kHz) 6
1 0 1 1| fxws2e fx/26 (78.1 kHz) fx/27 (39.1 kHz) 7
1 1 0 0 fxx/27 /27 (39.1 kHz) /28 (19.5 kHz) 8
1 1 0 1| fxws2e fx/28 (19.5 kHz) x/2° (9.8 kHz) 9
1 1 1 0 fxx/29 x/2° (9.8 kHz) fx/21° (4.9 kHz) 10
Settings other than above are prohibited
Caution: When a write is performed to BRGC during a communication operation, baud rate generator
output is disrupted and communication cannot be performed normally. Therefore, BRGC must
not be written to during a communication operation.
Remarks: fx: Main system clock oscillation frequency
fxx: Main system clock frequency (fx or fx/2)
MCS: Bit 0 of oscillation mode selection register (OSMS)
n: Value setin TPSO to TPS3 (1 <n <11)

Values in parentheses apply to operation with fx = 5.0 MHz.

377



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Serial Interface Pin Select Register (  uPD780058/58Y Subseries Only)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

SIPS 0 0 |SIPS21|SIPS20] O 0 0 0 FF75H O00H R/W
SIPS21(SIPS20 Selects input/output pin of asynchronous serial interface
0 0 Input pin: RxD0/SI2/P70
Output pin: TxD0/SO2/P71
0 1 Input pin: RxD1/BUSY/P24
Output pin: TxD0/SO2/P71
1 0 Input pin: RxD0O/SI2/P70

Output pin: TXD1/STB/P23

1 1 | Input pin: RxD1/BUSY/P24
Output pin: TXxD1/STB/P23

Cautions: 1. Select input/output pins after stopping serial transmission/reception.
2. When using the busy control option or busy and strobe control option in the three-wire
serial I/O mode with the automatic transmit/receive function of the serial interface channel
1, the RxD1/BUSY/P24 and TxD1/STB/P23 pins cannot be used as data I/O pins.
3. This register is provided only for ~ uPD780058/58Y Subseries products.
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(15) Registers controlling real-time output port

The following three registers control the real-time output port:

» Port mode register 12 (PM12)
- Refer to section (1) for the register format.

* Real-time output port mode register (RTPM)

* Real-time output port control register (RTPC)

Format of Real-Time Output Port Mode Register

After

Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
RTPM |[RTPM7|RTPM6|RTPM5RTPM4|RTPM3|RTPM2RTPM1|RTPMO, FF34H O0H R/IW
\ \ \ \ \ \ \ |
RTPMn Real-time output port selection (n =0to 7)
0 Port mode
1 Real-time output Port mode

Symbol
RTPC

Cautions: 1. When using these bits as a real-time output port, set the ports to which real-time output is

performed to the output mode (clear the corresponding bit of Port mode register 12 (PM12)

to 0).

2. In the port specified as a real-time output port, data cannot be set to the output latch.
Therefore, when setting an initial value, data should be set to the output latch before setting
the real-time output mode.

Format of Real-Time Output Port Control Register
After
7 6 5 4 3 2 <1> <0> Address Reset R/W
0 0 0 0 0 0 BYTE |EXTR FF36H OOH R/W

H

EXTR Real-time output control by INTP2
0 INTP2 not specified as real-time output trigger
1 INTP2 specified as real-time output trigger
BYTE Real-time output port operating mode
0 4 bits x 2 channels
1 8 bits x 1 channel
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(16) Registers controlling interrupt function

A total of 22 interrupt sources are provided for the uPD78054/54Y and 78058F/58FY Subseries and 21 interrupt
sources are provided for the uPD780058/58Y Subseries, including non-maskable, maskable, and software interrupts.

Table 6-19. Interrupt Source List ( pPD78054/54Y and 78058F/58FY Subseries)

Interrupt Default Interrupt Source Internal/ \gﬁg
Type PLi(())nr?ity Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable

INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H
mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer

mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 000EH
6 INTPS 0010H
7 INTP6 0012H
8 INTCSIO End of serial interface channel O transfer Internal 0014H
9 INTCSI1 | End of serial interface channel 1 transfer 0016H
10 INTSER Serial interface channel 2 UART reception error generation 0018H
11 INTSR End of serial interface channel 2 UART reception 001AH
INTCSI2 End of serial interface channel 2 3-wire transfer
12 INTST End of serial interface channel 2 UART transmission 001CH
13 INTTM3 Reference time interval signal from watch timer 001EH
14 INTTMOO | Generation of 16-bit timer register and capture/ 0020H
compare register 00 (CR00) match signal
15 INTTMO1 | Generation of 16-bit timer register and capture/ 0022H
compare register 01 (CR01) match signal
16 INTTM1 Generation of 8-bit timer/event counter 1 match signal 0024H
17 INTTM2 Generation of 8-bit timer/event counter 2 match signal 0026H
18 INTAD End of A/D converter conversion 0028H
Software — BRK BRK instruction execution — 003EH

Note:
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highest priority and 18 is the lowest priority.

Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the
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Table 6-20. Interrupt Source List ( puPD780058/58Y Subseries)

Interrupt Default Interrupt Source Internal/ \'/I'Z(E)tlzr
Type PLianr?ity Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable

INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H
mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer

mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 000EH
6 INTP5 0010H
7 INTCSIO End of serial interface channel O transfer Internal 0014H
8 INTCSI1 | End of serial interface channel 1 transfer 0016H
9 INTSER Serial interface channel 2 UART reception error generation 0018H
10 INTSR End of serial interface channel 2 UART reception 001AH
INTCSI2 End of serial interface channel 2 3-wire transfer
11 INTST End of serial interface channel 2 UART transmission 001CH
12 INTTM3 Reference time interval signal from watch timer 001EH
13 INTTMOO | Generation of 16-bit timer register and capture/ 0020H
compare register 00 (CR00) match signal
14 INTTMO1 | Generation of 16-bit timer register and capture/ 0022H
compare register 01 (CR01) match signal
15 INTTM1 Generation of 8-bit timer/event counter 1 match signal 0024H
16 INTTM2 Generation of 8-bit timer/event counter 2 match signal 0026H
17 INTAD End of A/D converter conversion 0028H
Software — BRK BRK instruction execution — 003EH
Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the

highest priority and 17 is the lowest priority.
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The following table gives a listing of interrupt request flags, interrupt mask flags, and priority specification flags
corresponding to interrupt request sources.

Table 6-21. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register
INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTPO PIFO PMKO PPRO
INTP1 PIF1 PMK1 PPR1
INTP2 PIF2 PMK2 PPR2
INTP3 PIF3 PMK3 PPR3
INTP4 PIF4 PMK4 PPR4
INTP5 PIF5 PMK5 PPRS
INTP6 Nete PIF6 Nete PMKG6 Nete PPR6 Nete
INTCSIO CSIIFO IFOH CSIMKO MKOH CSIPRO PROH
INTCSI1 CSIIF1 CSIMK1 CSIPR1
INTSER SERIF SERMK SERPR
INTSR/INTCSI2 SRIF SRMK SRPR
INTST STIF STMK STPR
INTTM3 TMIF3 TMMK3 TMPR3
INTTMOO TMIFOO0 TMMKO0 TMPROO
INTTMO1 TMIFO1 TMMKO1 TMPRO1
INTTM1 TMIF1 IF1L TMMK1 MK1L TMPR1 PR1L
INTTM2 TMIF2 TMMK2 TMPR2
INTAD ADIF ADMK ADPRO

Note: Not provided for the uPD780058/58Y Subseries.

The following six types of registers control the interrupt functions:

 Interrupt request flag registers (IFOL, IFOH, IF1L)

« Interrupt mask flag registers (MKOL, MKOH, MK1L)
 Priority specification flag registers (PROL, PROH, PR1L)
» External interrupt mode registers (INTMO, INTM1)

« Sampling clock select register (SCS)

* Program status word (PSW)
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Format of Interrupt Request Flag Registers (For

HUPD78054/54Y and 78058F/58FY Subseries)

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address ?eﬂ:;t RIW
IFOL [ PIF6 | PIF5 | PIF4 | PIF3 | PIF2 | PIF1 | PIFO |TMIF4 FFEOH 00H RIW
<7> <6> <5> <4> 3> 2> <1> <0>
IFOH [TMIFO1|TMIFOO| TMIF3 | STIF | SRIF |SERIF|CSIIF1|CSIIFO FFE1H 00H RIW
<7> 6 5 4 3 2> <I> <0>
IFLL [wTIF"™| o 0 0 0 ADIF [TMIF2 | TMIF1 FFE2H O00H R/W
xX|Fx Interrupt request flag
0 No interrupt request signal
1 Interrupt request signal is generated
Interrupt request state
Note: WTIF is a test input flag. A vectored interrupt request is not generated.

Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a

watchdog timer is used in watchdog timer mode 1, set the TMIF4 flag to 0.

2. Always set IF1L bits 3 to 6 to 0.

Format of Interrupt Request Flag Registers (For

UPD780058/58Y Subseries)

Symbol 7  <6> <5> <4> <3> <2> <1> <0> Address ?;tse;t RW

IFOL| 0 | PIF5 | PIF4 | PIF3 | PIF2 | PIF1 | PIFO [TMIF4 FFEOH 00H RwW
<7> <6> <5> <4> <3> <2> <1> <0>

IFOH |TMIFO1 TMIFOO| TMIF3 | STIF | SRIF |SERIF|CSIIF1|CSIIFO FFE1H 00H R/W
<7> 6 5 4 3 2> <I> <0>

IFIL |WTIF™™| 0 0 0 0 ADIF | TMIF2| TMIF1 FFE2H 00H R/W

\ \ \ \ \ \ \ |
xx|Fx Interrupt request flag
0 No interrupt request signal
1 Interrupt request signal is generated
Interrupt request state
Note: WTIF is a test input flag. A vectored interrupt request is not generated.

Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a

watchdog timer is used in watchdog timer mode 1, set the TMIF4 flag to 0.
2. Always set IFOL bit 7 and IF1L bits 3 to 6 to 0.
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Format of Interrupt Mask Flag Registers (For ~ uPD78054/54Y and 78058F/58FY Subseries)
After

Symbol <7> <6> <5> <4> <3> <2> <I> <0> Address Reset RIW

MKOL |PMK6|PMK5|PMK4 | PMK3|PMK2 |PMK1 |PMKO | TMMK4 FFE4H FFH RIW
<7> <6> <5> <4> <3> <2> <1> <0>

MKOH |[TMMK0LTMMKO00| TMMK3 | STMK |SRMK |SERMK |CSIMK1 |CSIMKO FFESH FFH R/W
<7> 6 5 4 3 2> <1>  <0>

MKLL |wrmk ™| 1 1 1 1 |ADMK |TMMK2 | TMMK1 FFE6H FFH R/W

\ \ \ \ \ \ \ |
xXMKx Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled

Note: WTMK controls Standby mode release enable/disable. It does not control the interrupt function.

Cautions: 1. If the TMIF4 flag is read when a watchdog timer is used in watchdog timer mode 1, the MKO
value becomes undefined.
2. Because port 0 has an alternate function as the external interrupt input, when the output
level is changed by specifying the output mode of the port function, an interrupt request

flag is set. Therefore, 1 should be set in the interrupt mask flag before using the output
mode.

3. Always set MK1L bits 3 to 6 to 1.

Format of Interrupt Mask Flag Registers (For ~ uPD780058/58Y Subseries)

Symbol 7  <6> <5> <4> <3> <2> <1> <0> Address Q;‘tseert RIW

MKOL| 1 |PMK5|PMK4|PMK3|PMK2|PMK1 PMKO |TMMK4 FFE4H FFH RIW
<7> <6> <5> <4> <3> <2> <l1> <0>

MKOH [TMMKO1[TMMK00| TMMK3 | STMK | SRMK |SERMK |CSIMK1|CSIMKO FFESH FFH R/W
<7> 6 5 4 3 <2> <1> <0>

MKLL |wrmk™| 1 1 1 1 |ADMK |TMMK2 | TMMK1 FFE6H FFH R/W

\ | | | | | | |
*xXMKx Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled

Note: WTMK controls Standby mode release enable/disable. It does not control the interrupt function.

Cautions: 1. If the TMIF4 flag is read when a watchdog timer is used in watchdog timer mode 1, the MKO
value becomes undefined.

2. Because port 0 has an alternate function as the external interrupt input, when the output
level is changed by specifying the output mode of the port function, an interrupt request
flag is set. Therefore, 1 should be set in the interrupt mask flag before using the output
mode.

3. Always set MKOL bit 7 and MK1L bits 3to 6 to 1.
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Symbol
PROL

PROH

PR1L

Format of Priority Specification Flag Registers (For

UPD78054/54Y and 78058F/58FY Subseries)

After

<7> <6> <5> <4> <3> <2> <1> <0> Address Reset RIW
PPR6| PPR5 | PPR4 | PPR3 | PPR2 | PPR1 | PPRO [TMPR4 FFESH FFH RIW
<7> <6> <5> <4>  <3> <2>  <1>  <0>
TMPRO1|TMPROO[TMPR3|STPR | SRPR|SERPR |CSIPR1|CSIPRO FFE9H FFH R/W
7 6 5 4 3 <2> <1> <0>
1 1 1 1 1 |ADPR [TMPR2[TMPR1 FFEAH FFH R/W
\ \ \ \ \ \ \ |
xXPRx Priority level selection
0 High priority level

1

Low priority level

Cautions: 1. If a watchdog timer is used in Watchdog Timer mode 1, set the TMPR4 flag to 1.

2. Always set PR1L bits 3to 7 to 1.

Format of Priority Specification Flag Registers (For

UPD780058/58Y Subseries)

Symbol 7  <6> <5> <4> <3> <2> <1> <0> Address ?::ét RIwW
PROL| 1 |PPRS|PPR4|PPR3|PPR2|PPR1|PPRO|TMPR4 FFESH FFH RIW
<7> <6> <5> <4> 3> 2> <1>  <0>
PROH |TMPRO1/TMPROO[TMPR3| STPR | SRPR |SERPR |CSIPR1|CSIPRO FFESH FFH R/W
7 6 5 4 3 <2>  <1> <0>
PRIL| 1 1 1 1 1 |ADPR|TMPR2[TMPR1 FFEAH FFH R/IW
\ | | | | | | |
xXPRx Priority level selection
0 High priority level
1 Low priority level

Cautions: 1. If a watchdog timer is used in Watchdog Timer mode 1, set the TMPR4 flag to 1.

2. Always set PROL bit 7 and PR1L bits 3to 7 to 1.
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Symbol
INTMO

386

Format of External Interrupt Mode Register 0

After

7 6 5 4 3 2 1 0 Address Reset R/W
ES31| ES30 | ES21 |ES20 | ES11|ES10| O 0 FFECH 00H R/W
\ | \ | \ |
ES11| ES10 INTPO valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES21| ES20 INTP1 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES31| ES30 INTP2 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

Caution: Before setting the valid edge of the INTPO/TIO0/P0O0 pin, stop the timer operation by clear-
ing bits 1 to 3 (TMCO1 to TMCO03) of the 16-bit timer mode control register to 0, 0, O.
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Format of External Interrupt Mode Register 1 (For ~ uPD78054/54Y and 78058F/58FY Subseries)

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
INTM1 | ES71 | ES70 | ES61 | ES60 | ES51 | ES50 | ES41 | ES40 FFEDH O0H R/W

\— ES41 |[ES40 | INTP3 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES51 |ES50 | INTP4 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES61 [ES60 | INTP5 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES71 |[ES70 | INTP6 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges
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Format of External Interrupt Mode Register 1 (For ~ uPD780058/58Y Subseries)

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W

INTML| O | O |ES61|ES60|ES51|ES50 | ES41|ES40 FFEDH 00H RIW
\ ! \ ! \ !

\— ES41 |[ES40 | INTP3 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES51 |[ES50 | INTP4 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES61 [ES60 | INTP5 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges
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Symbol
SCS

Format of Sampling Clock Select Register

After

5 4 3 2 1 0 Address Reset R/IW
0 0 0 0 |SCS1|SCS0o FF47H 00H RIW
L
SCS1|SCS0 INTPO sampling clock selection
MCS =1 MCS =0
0 0 | fod2"
0 1 | 2" | fx/27 (39.1 kHz) | x/2° (19.5 kHz)
1 0 | fxx/2° |fx/2° (156.3 kHz)| fx/2° (78.1 kHz)
1 1 | fx/2® | fx/2° (78.1 kHz) | /27 (39.1 kHz)

Caution: f xx/2Vis a clock to be supplied to the CPU and f  xx/2°, fxx/25, and fxx/27 are clocks to be supplied

to the peripheral hardware. f xx/2N stops in the HALT mode.

Remarks: N: Value (N =0 to 4) at bits 0 to 2 (PCCO to PCC2) of the processor clock control register
fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode selection register
Values in parentheses apply to operation with fx = 5.0 MHz.

Format of Program Status Word

5 4 3 2 1 0 After Reset

PSW

RBS1| AC |[RBSO| O ISP | CY 02H

Used when a normal instruction is executed
\— ISP Priority of interrupt currently being received
0 High-priority interrupt servicing
(low-priority interrupt disable)

1 Interrupt request not acknowledged or low-priority
interrupt servicing
(all maskable interrupts enable)

IE Interrupt request acknowledge enable/disable
0 Disable
1 Enable
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(17) Registers controlling test function

* Interrupt request flag register 1L (IF1L)
 Interrupt mask flag register 1L (MK1L)
« Key return mode register (KRM)

Format of Interrupt Request Flag Register 1L

After
Symbol <7> 6 5 4 3 <2> <> <0> Address Reset RIW
IFIL|WTIF| O 0 0 0 | ADIF |TMIF2TMIF1 FFE2H 00H R/IW
WTIF Watch timer overflow detection flag

0 Not detected

1 Detected

Caution: Be sure to set bits 3 through 6 to 0.

Format of Interrupt Mask Flag Register 1L

After

Symbol <7> 6 5 4 3 <2> <> <0> Address Reset RIW
MKI1L [WTMK| 1 1 1 1 |ADMK|TMMK2|TMMK1 FFEGH FFH RIW
WTMK Standby mode control by watch timer

0 Enables releasing the Standby mode

1 Disables releasing the Standby mode

Caution: Be sure to set bits 3 through 6 to 1.
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Format of Key Return Mode Register

After

Symbol 7 6 5 4 3 2 <1> <0> Address Reset RIW

KRM| O 0 0 0 0 0 |[KRMK|KRIF FFF6H 02H R/W

L KRIF

Key return signal

0 Not detected

1 Detected (port 4 falling edge detection)

KRMK Standby mode control by key return signal

0 Standby mode release enabled

1 Standby mode release disabled

Caution: When port 4 falling edge detection is used, be sure to clear KRIF to O (it is not cleared to 0
automatically).
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(18) Registers controlling external device expansion function

The following two registers control the external device expansion function:

* Memory expansion mode register (MM)
 Internal memory size switching register (IMS)

Format of Memory Expansion Mode Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
MM 0 0 PW1 | PWO 0 MM2 | MM1 | MMO FFF8H 10H R/W
Single-chip/memory P40 to P47, P50 to P57, P64 to P67 pin state
MM2 | MM1 | MMO expansion mode
selection P40 to P47 | P50 to P53 | P54, P55 | P56, P57 | P64 to P67
0 0 0 | Single-chip mode port |!NPut | Port mode
mode| Out-
0 0 1 put
Memory 256-byte ADO to AD7| Port mode P64 = RD
0 1 1 expansion mode o
mode P65 = WR
4K A8 to A1l | Port mode P66 = WAIT
1 0 0 mode
P67 = ASTB
16K Al2, A13 Port mode
1 0 1 mode
Full Al4, A15
1 1 1 address
mode "ot
Settings other than above are prohibited
PW1 | PWO | Wait control
0 0 No wait
0 1 Wait (one wait state insertion)
1 0 Setting prohibited
1 1 Wait control by external wait pin
Note: The full address mode allows external expansion to the entire 64K address space except for the

internal ROM (or PROM, flash memory), RAM, and SFR areas and the reserved areas.

Remark: P60 to P63 are used as port pins without regard to the mode (single-chip mode or memory expansion
mode).
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Symbol
IMS

Notes: 1.

Format of Internal Memory Size Switching Register

7 6 5 4 3 2 1 0

RAM2|RAM1/RAMO| 0 |ROM3/ROM2/ROM1ROMO

L ] \ \ \ !

After

Address Reset R/W
FFFOH Note 1 R/W
ROM3|ROM2|ROM1|ROMO| Internal ROM size selection
0 1 0 0 16K Notes 2,3
0 1 0 | 24K Note2
1 0 0 0 | 32K Nete2
1 0 1 0 | 40K Note2
1 1 0 0 |48K
1 1 1 0 |56K Notes
1 1 1 1 60K
Settings other than above are prohibited
RAM2 |RAM1 |RAMO| Internal high-speed RAM size selection
0 1 0 512 bytes Notes 2.3
1 1 0 1024 bytes

Settings other than above are prohibited

2. Setting prohibited for the uPD78058F/58FY Subseries.

3. Setting prohibited for the uPD780058/58Y Subseries.

4. When the external device expansion function of the uPD78058/58Y, 78P058/58Y, 78058F/58FY, 78P058F/
58FY, 780058/58Y, or 78F0058/58Y is used, set the internal ROM capacity to 56K or less.

The value of this register after reset differs depending on the model (refer to the table below).

Value of Internal Memory Size Switching Register After Reset
(uPD78054/54Y and 78058F/58FY Subseries)

Part Number

Value After Reset

78P058/58Y/58F/58FY

HPD78052/52Y 44H
uPD78053/53Y C6H
UPD78054/54Y, 78P054 C8H
uUPD78055/55Y CAH
UPD78056/56Y/56F/56FY CCH
uPD78058/58Y/58F/58FY, CFH

Value of Internal Memory Size Switching Register After Reset (

UPD780058/58Y Subseries)

Part Number

Value After Reset

uPD780053/53Y C6H
UPD780054/54Y C8H
uPD780055/55Y CAH
UPD780056/56Y CCH
uPD780058/58Y, 78F0058/58Y CFH
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(19) Register controlling standby function

The standby function is intended to decrease the power consumption of the system. The following two modes are

available: HALT and STOP.

When MCU is released from the STOP mode, a wait time is required for the crystal to resume oscillations. The wait

time is controlled by the following register:

» Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
OSTS| © 0 0 0 0 |0STS2|0STS1|0STSO FFFAH 04H RIW
L[ ]
0STS2|0STS1/0STS0 Selection of oscillation stabilization
time when STOP mode is released
MCS=1 MCS=0
0 | 0 | 0 |2"#xx|2"fx (819 1s) | 2"%fx (1.64 ms)
0 | 0 | 1 |2%fxx|2"/fx (3.28 ms) | 2"/x (6.55 ms)
0 | 1 | 0 |[2%#xx|2"/fx (6.55ms) | 2"%fx (13.1 ms)
0 | 1 | 1 |2%fxx|2"#x (13.1 ms) | 2"/fx (26.2 ms)
1 | 0 | 0 |2%fxx|2"/x (26.2 ms) | 2"/fx (52.4 ms)
Settings other than above are prohibited

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx=5.0 MHz.

394




CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

The operation status in the HALT mode is described below.

HALT Mode Operating Status

Setting of HALT Mode

Item

On Execution of HALT Instruction during Main
System Clock Operation

On Execution of HALT Instruction during
Subsystem Clock Operation

Without Subsystem
ClOCk Note 1

With Subsystem
ClOCk Note 2

When Main System Clock
Continues Oscillation

When Main System Clock
Clock Stops Ooscillation

Clock generator

Both main system and subsystem clocks can be oscillated. Clock supply to the CPU stops.

CPU

Operation stops

Port (output latch)

Status before HALT mode setting is held

16-bit timer/event counter

Operable

Operable when watch
timer output is selected
as count clock (fxr is
selected as count
clock of watch timer)
or whenTIOO is
selected

8-bit timer/event counter

Operable

Operable when TI1 or
TI2 is selected as
count clock

Watch timer

Operable when fxx/27 is
selected as count clock

Operable

Operable when fxt is
selected as count clock

Watchdog timer Operable Operation stops
A/D converter Operable Operation stops
D/A converter Operable
Real-time output port Operable
Serial interface Other than Operable Operable when
automatic external SCK is used
transmit/receive
function
Automatic Operation stops
transmit/receive
function
External interrupt | INTPO INTPO is operable when the clock supplied for peripheral hardware is | Operation stops
request selected as the sampling clock (fxx/25, fxx/28, fxx/27)
INTP1 to INTP5 | Operable
(Note 3)
Bus line for ADO to AD7 High impedance
external A0 to A15 Status before HALT mode setting is held
expansion ASTB Low level
WR, RD High level
WAIT High impedance

Notes: 1. Including when an external clock is not supplied.
2. Including when an external clock is supplied.
3. Inthe yPD78054/54Y and 78058/58FY Subseries: INTP1 to INTP6.
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The operation in the STOP mode is described below.

STOP Mode Operating Status

Setting of STOP Mode

With Subsystem Clock Without Subsystem Clock

Item

Clock generator Only main system clock stops oscillation

CPU Operation stops

Port (output latch) Status before STOP mode setting is held

16-bit timer/event counter

Operable when watch timer output is

Operation stops

selected as count clock (fxr is selected as
count clock of watch timer)

8-bit timer/event counter

Operable when TI1 and TI2 are selected for the count clock

Watch timer

Operable when fxr is selected for the
count clock

Operation stops

Watchdog timer

A/D converter

Operation stops

D/A converter

Operable

Real-time output port

Operable when external trigger is used or TI1 and TI2 are selected for the 8-bit
timer/event counter count clock

Serial interface

Other than
automatic
transmit/receive
function and
UART

Operable when an externally supplied clock is specified as the serial clock

Automatic
transmit/receive
function and
UART

Operation stops

External interrupt
request

INTPO

Not operable

INTP1 to INTP5
(Note)

Operable

Bus line for ADO to AD7 High impedance
externgl A0 to A15 Status before STOP mode setting is held
expansion
ASTB Low level
'WR, RD High level
WAIT High impedance
Note: In uPD78054/54Y and 78058F/58FY Subseries: INTP1 to INTP6.

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V
minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a

pp1 via a pull-up resistor to

system where an external clock is used for the main system clock.

2. Because the interrupt request signal is used to release the Standby mode, if there is an inter-
rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby
mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-
ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-
tion time select register (OSTS), the operating mode is set.
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(20) Reset function
The following two operations can generate a reset signal:

» External reset input via the RESET pin
* Internal reset by watchdog timer in Watchdog Timer mode
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Table 6-22. Hardware Status After Reset (1/2)

Hardware

Status After Reset

Program counter (PC)Noe?t

Contents of reset vector tables
(O000H, 0001H) are set

Stack pointer (SP)

Undefined

Program status word (PSW)

02H

RAM

Data memory

Undefined Noe?2

General-purpose register

Undefined Noe?2

Port (output latch) Ports 0 to 3, Ports 7, 12, 13 00H
(PO to P3, P7, P12, P13)
Ports 4 to 6 (P4 to P6) Undefined
Port mode registers (PMO to PM7, PM12, PM13) FFH
Pull-up resistor option registers (PUOH, PUOL) 00H
Processor clock control register (PCC) 04H
Oscillation mode select register (OSMS) 00H
Internal memory size switching register (IMS) Note 3
Internal expansion RAM size switching register (IXS) Nete4 0AH
Memory expansion mode register (MM) 10H
Oscillation stabilization time select register (OSTS) 04H
16-bit timer/event counter | Timer register (TMO) 00H
Capture/Compare registers (CR00, CR01) Undefined
Clock select register (TCLO) 00H
Mode control register (TMCO) 00H
Capture/Compare control register 0 (CRCO) 04H
Qutput control register (TOCO) O00H
8-bit timer/event counters | Timer registers (TM1, TM2) 00H
land?2 Compare registers (CR10, CR20) Undefined
Clock select register (TCL1) 00H
Mode control register (TMC1) 00H
Qutput control register (TOC1) 00H
Watch timer Mode control register (TMC2) 00H
Clock select register (TCL2) O00H
Watchdog timer
Mode register (WDTM) 00H
Serial interface Clock select register (TCL3) 88H
Shift registers (SI00, SIO1) Undefined
Mode registers (CSIMO, CSIM1, CSIM2) 00H
Serial bus interface control register (SBIC) 00H
Slave address register (SVA) Undefined
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Table 6-22. Hardware Status After Reset (2/2)

Hardware Status After Reset
Serial interface Automatic data transmit/receive control register (ADTC) 00H
Automatic data transmit/receive address pointer (ADTP) 00H
Automatic data transmit/receive interval O00H
specification register (ADTI)
Asynchronous serial interface mode register (ASIM O00H
Asynchronous serial interface status register (ASIS 00H
Baud rate generator control register (BRGC) O00H
| Transmit shift register (IxS) | FFH
Receive buffer register (RXB)
Serial interface pin select register (SIPS) Noe5s 00H
Interrupt timing specification register (SINT) 00H
A/D converter Mode register (ADM) 01H
Conversion result register (ADCR) Undefined
Input select register (ADIS) 00H
D/A converter Mode register (DAM) 00H
Conversion value setting registers (DACS0, DACS1 00H
Real-time output Mode register (RTPM) 00H
port Control register (RTPC) 00H
Buffer registers (RTBL, RTBH) 00H
ROM correction Correction address registers (CORADO, CORAD1) 0000H
Note 4 Correction control register (CORCN) 00H
Interrupt Request flag registers (IFOL, IFOH, IF1L) 00H
Mask flag registers (MKOL, MKOH, MK1L) FFH
Priority specification flag registers (PROL, PROH, PR1L) FFH
External interrupt mode registers (INTMO, INTM1) 00H
Key return mode register (KRM) 02H
Sampling clock select register (SCS) 00H
Notes: 1. During reset input or oscillation stabilization time wait, only the PC contents among the hardware sta-

tuses become undefined. All other hardware statuses remain unchanged after reset.
2. If the reset signal is input in the Standby mode, the status before reset is retained even after reset.

3. The values after reset depend on the product, as follows:

uPD78052/52Y | uPD78053/53Y | uPD78054/54Y | uPD78055/55Y | uPD78056/56Y | uPD78058/58Y  uPD780058/58Y
HPD780053/53Y | uPD78P054/54Y | uPD780055/55Y | pPD78056F/56FY | pPD78P058/58Y  PD78F0058/58Y
HPD780054/54Y HPD780056/56Y | pPD78058F/58FY
HPD78P058F/58FY
IMS | 44H C6H C8H CAH CCH CFH

4. Provided to uPD78058/58Y, 78P058/58Y, 78058F/58FY, 78P058F/58FY, 780058/58Y, and 78F0058/58Y

only.

5. Provided in uPD780058/58Y subseries only.
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(21) Registers controlling ROM correction ( uPD78058/58Y, 78058F/58FY, and 780058/58Y only)
The following two types of registers control the ROM correction:

» Correction address registers 0 and 1 (CORADO and CORAD1)
» Correction control register (CORCN)

Format of Correction Address Registers 0 and 1

Symbol 15 0 Address After Reset R/IW
CORADO FF38H/FF39H 0000H R/W
CORAD1 FF3AH/FF3BH 0000H R/W

Cautions: 1. Set CORADO and CORAD1 when bits 1 (CORENO) and 3 (COREN1) of the correction control
register (CORCN,; refer to the figure below) are 0.
2. Only addresses at which operation codes are stored can be set in CORADO and CORADL.
3. Do not set the following addresses to CORADO and CORAD:
a. Address value in table area of table reference instruction (CALLT instruction): 0040H to

007FH
b. Address value in vector table area: 0000H to 003FH

Format of Correction Control Register

Symbol 7 6 5 4 <3> <2> <1> <0> Address After Reset R/W

CORCNl 0 ‘ 0 ‘ 0 ‘ 0 ‘CORENl‘CORSTl‘CORENO‘CORSTOl FF8AH 00H R/w Note

CORSTO| Correction address register 0 and fetch address match detection

0 Not detected

1 Detected

CORENO| Correction address register 0 and fetch address
match detection control

0 Disabled

1 Enabled

CORST1| Correction address register 1 and fetch address match detection

0 | Not detected

1 Detected

COREN1| Correction address register 1 and fetch address
match detection control

0 |Disabled

1 |Enabled

Note: Bits 0 and 2 are read-only bits.
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(22) Register controlling internal memory capacity

The uPD78P054, 78P058/58Y/58F/58FY, and 78F0058/58Y allow users to select the internal memory capacity.
The following register is used to control the internal memory capacity:

 Internal memory size switching register (IMS)

Remarks: The pyPD78P054 is a PROM version corresponding to the uPD78052/53/54.
The uPD78P058 is a PROM version corresponding to the uPD78055/56/58.
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(a) uPD78P054 (for uPD78052/52Y, 78053/53Y, 78054/54Y Subseries)
To map the memory of the uPD78P054 identically to that of a mask ROM version, the value at the time the mask ROM

version is reset must be set.
For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register (  uPD78P054)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
IMS |RAM2 |RAM1|RAMO| 0 |ROM3|ROM2|ROM1|ROMO FFFOH C8H W
L | ] \ | | |

ROM3 | ROM2 | ROM1 | ROMO | Selects internal ROM capacity

0 1 0 0 16K

0 1 1 0 24K

1 0 0 0 |32K

Settings other than above are prohibited

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity

0 1 0 |512bytes

1 1 0 1024 bytes

Settings other than above are prohibited

The following table shows the set value of IMS to map the memory of the uPD78P054 identically to that of a mask
ROM version.

Set Value of Internal Memory Size Switching Register (  uPD78P054)

Target Mask ROM Version Set Value of IMS
uPD78052/52Y 44H
uPD78053/53Y C6H
uPD78054/54Y C8H

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
above.
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(b) uPD78P058, 78P058Y (for uPD78054/54Y Subseries)

To map the memory of the uPD78P058 or 78P058Y identically to that of a mask ROM version, the value at the time
the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register (  uPD78P058/58Y)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
IMS |RAM2 |RAM1|RAMO| 0 |ROM3|ROM2|ROM1 | ROMO FFFOH CFH w
L | ] \ | | |

ROM3 | ROM2 | ROM1 | ROMO | Selects internal ROM capacity

0 1 0 0 16K

0 1 1 0 |24k
1 0 0 0 |32k
1 0 1 0 |40k
1 1 0 0 |48k
1 1 1 0 |56KNote
1 1 1 1 | 60K

Settings other than above are prohibited

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity

0 1 0 | 512 bytes

1 1 0 1024 bytes

Settings other than above are prohibited

Note: When the external device expansion function of the uPD78P058/58Y is used, set the internal PROM capacity
to 56K or less.

The following table shows the set value of IMS to map the memory of the uPD78P058/58Y identically to that of a
mask ROM version.

Set Value of Internal Memory Size Switching Register (  uPD78P058/58Y)

Target Mask ROM Version Set Value of IMS
uPD78052/52Y 44H
uPD78053/53Y C6H
uPD78054/54Y C8H
uPD78055/55Y CAH
uPD78056/56Y CCH
uPD78058/58Y CFH

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
above, except when the external device expansion function of the UPD78058/58Y is used.
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(c) uPD78P058F, 78P0O58FY (for uPD78058F/58FY Subseries)

To map the memory of the uPD78P058F or 78P058FY identically to that of a mask ROM version, the value at the time
the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register (  uPD78P058F/58FY)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
IMS | RAM2 | RAM1 | RAMO 0 ROM3 |ROM2 | ROM1 | ROMO FFFOH CFH W
L | ] \ | | |

ROM3 | ROM2 | ROM1 | ROMO | Selects internal ROM capacity

1 1 0 0 |48K

1 1 1 0 |[56KNote

1 1 1 1 60K

Settings other than above are prohibited

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity

1 1 0 1024 bytes

Settings other than above are prohibited

Note: When the external device expansion function of the yPD78P058F/58FY is used, set the internal PROM
capacity to 56K or less.

The following table shows the set value of IMS to map the memory of the yPD78P058F/58FY identically to that of a
mask ROM version.

Set Value of Internal Memory Size Switching Register (  uPD78P058F/58FY)

Target Mask ROM Version Set Value of IMS
UPD78056F/56FY CCH
UPD78058F/58FY CFH

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
above, except when the external device expansion function of the UPD78058F/58FY is used.
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(d) uPD78F0058, 78F0058Y (for uPD780058/58Y Subseries)

To map the memory of the pPD78F0058 or 78F0058Y identical to that of a mask ROM version, the value at the time
the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register (  uPD78F0058/58Y)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

IMS [RAM2 |RAML1|RAMO| 0 |ROM3|ROM2|ROM1|ROMO FFFOH CFH w
L | ] \ | | |
ROM3 | ROM2 | ROM1 | ROMO | Selects internal ROM capacity

0 1 1 0 24K
1 0 0 0 32K
1 0 1 0 40K
1 1 0 0 48K

1 1 1 0 [ 56K Note
1 1 1 1 60K

Settings other than above are prohibited

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity

1 1 0 1024 bytes

Settings other than above are prohibited

Note: When the external device expansion function of the uPD78F0058/58Y is used, set the internal flash memory
capacity to 56K or less.

The following table shows the set value of IMS to map the memory of the uPD78F0058/58Y identically to that of a
mask ROM version.

Set Value of Internal Memory Size Switching Register (  uPD78F0058/58Y)

Target Mask ROM Version Set Value of IMS
uPD780053/53Y C6H
uPD780054/54Y C8H
uPD780055/55Y CAH
HPD780056/56Y CCH
uPD780058/58Y CFH

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
above, except when the external device expansion function of the UPD780058/58Y is used.
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(23) Register controlling internal expansion RAM capacity

The pPD78P058/58Y/58F/58FY and 78F0058/58Y allow users to select the internal expansion RAM capacity.
The following register is used to control the internal expansion RAM capacity:

 Internal expansion RAM size switching register (1XS)

Remark: This register is provided only for the uPD78058/58Y, 78P058/58Y, 78058F/58FY, 78P058F/58FY, 780058/
58Y, and 78F0058/58Y.

Format of Internal Expansion RAM Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

IX | IX | IX | IX
RAM3| RAM2| RAM1|RAMO
\ \ \ !

IXS 0 0 0 0 FFF4H 0AH w

IX IX IX IX | Selects internal expansion
RAM3 | RAM2 | RAM1 | RAMO| RAM capacity

1 1 0 0 0 bytes

1 0 1 0 1024 bytes

Settings other than above are prohibited

The following table shows the set value of IXS to map the internal expansion RAM of the pPD78P058/58Y, 78P058F/
58FY, or 78F0058/58Y identically to that of a mask ROM version.

Set Value of Internal Expansion RAM Size Switching Register

Target Mask ROM Version Set Value of IXS

uPD78052/52Y OCH

HPD78053/53Y, 780053/53Y

uUPD78054/54Y, 780054/54Y

uUPD78055/55Y, 780055/55Y

UPD78056/56Y/56F/56FY, 780056/56Y

uUPD78058/58Y/58F/58FY, 780058/58Y OAH

Cautions: 1. For the mask ROM version, IXS does not need to be set.
2. When using a mask ROM version, do not set a value to IXS other than those shown in the table
above.
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6.6 uPD78064, 78064B, and 780308 Subseries

6.6.1 Documentation Reference Information

Device Series Number | User's Manual Number | Date Published
HPD78064, 64Y U10105EJ4V0OUMO1 September 1995
uPD78064B U10785EJ2V0OUMO0 August 1997
HPD780308, 780308Y U11377EJ2VOUMOO August 1997

Caution: The user should check the current User’s Manual with the information in this section to be sure of
having the most up-to-date information.

6.6.2 Device Series Differences

Device Series Number ROM and RAM Differences Number of
ROM Size RAM Size | Serial Channels

HPD78064, 78064Y 16K/24K/32K 512/1K 2

HPD78064B 32K 1K

pPD780308, 780308Y | 48K/60K 2K 3

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>
2. (7)
3. @
4.
Example:
<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCCZ| PCCl| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7
Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction

SET1 PCC2

is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.6.3 Memory Address Space

Each model in the uPD78064/64Y, 78064B, and 780308/308Y Subseries can access a memory space of 64K. Fig-
ures 6-30 through 6-34 show memory maps of the respective models.

Figure 6-30. Memory Map ( uPD78062/62Y)

A
FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 bits
FEFFH | General-purpose registers
FEEOH 32 x 8 hits
FEDFH
Internal high-speed RAM
512 x 8 bits
FDOOH
FCFFH
Reserved
FA80H
FA7FH 3FFFH
LCD RAM
40 x 4 bits = Program area x
FA58H
Data memory FA57H 1000H
space OFFFH
> CALLF entry area =
A Reserved - 0800H
= 07FFH
= Program area x
0080H
4000H 007FH
T SFRFH CALLT table area
Program
memory AL Internal ROM L gggg:
space T 16384 x 8 bits T
Vector table area
Y 0000H 0000H
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Figure 6-31. Memory Map ( uPD78063/63Y)

space

))
(¢

A
FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 bits
FEFFH General-purpose registers
FEEOH 32 x 8 hits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FA80H
FA7FH SFFFH
LCD RAM
40 x 4 bits = Program area A
FA58H
Data memory FA57H 1000H
OFFFH
=+ CALLF entry area 7
= Reserved X 0800H
07FFH
= Program area
0080H
6000H 007FH
T SFFFH CALLT table area
Program
memory AL Internal ROM L 8832'}1
space T 24576 x 8 bits T
Vector table area
Y 0000H 0000H
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410

Figure 6-32. Memory Map ( uPD78064/64Y/64B, 78P064/64Y/64B)

Data memory

space

FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 bits
FEFFH General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FA80H
FA7FH
LCD RAM
40 x 4 bits
FA58H
FA57H
A Reserved A
8000H
T 7FFFH
Egﬁ?m | Internal ROM/PROM |
i T 32768 x 8 bits 2
space
l 0000H

7FFFH

1000H

Program area

[(¢

OFFFH

0800H

CALLF entry area

(¢

07FFH

))

0080H

Program area

))
[{4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-33. Memory Map ( uPD780306/P306Y)

Data memory

space

W

FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 bits
FEFFH | General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FA80H
FA7FH
LCD RAM
40 x 4 bits
FA58H
FA57H
Reserved
F800H
F7FFH
o Internal expansion RAM =
1024 x 8 bits
F400H
F3FFH
Reserved
CO00H
T BFFFH
Program
memory n Internal ROM m
space T 49152 x 8 bits T
0000H

BFFFH

))

1000H

Program area

))
({4

OFFFH

))

0800H

CALLF entry area

)
({4

07FFH

0080H

Program area

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-34. Memory Map ( uPD780308/308Y, 78P0308/P308Y)

Data memory

space

[(4

[(¢

[(4

FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 hits
FEFFH General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FA80H
FA7FH
EFFFH
LCD RAM
40 x 4 bits = Program area e
FA58H
FA57H 1000H
Reserved OFFFH
F800H ,. g
F7EFH * CALLF entry area .
2~ Internal expansion RAM =& 0800H
1024 x 8 bits 07FFH
FA00H = Program area 3
F3FFH
Reserved 0080H
FOOOH 007FH
T EFFFH CALLT table area
Program
memory AL Internal ROM/PROM A 883'2:
space T 61440 x 8 hits T
Vector table area
0000H 0000H
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6.6.4 Special Function Registers (SFRs)

Table 6-23. Special Function Register List (

UPD78064/64Y, 78064B, and 780308/308Y Subseries) (1/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits |16 Bits
FFOOH Port 0 PO R/W v v - 00H
FFO1H Port 1 P1 v v —
FFO2H Port 2 P2 v v -
FFO3H Port 3 P3 v v -
FFO7H Port 7 P7 v v -
FFO8H Port 8 P8 v v -
FFO9H Port 9 P9 v v -
FFOAH Port 10 P10 v v —
FFOBH Port 11 P11 v v -
FF10H Capture/compare register 00 CROO - - v Undefined
FF11H
FF12H Capture/compare register 01 CRO1 - - v
FF13H
FF14H 16-bit timer register T™MO R - - v 00H
FF15H
FF16H Compare register 10 CR10 R/W - v - Undefined
FF17H Compare register 20 CR20 - v -
FF18H 8-bit timer register 1 TMS | TM1 R - v v 00H
FF19H 8-bit timer register 2 T™M2 - v
FF1AH Serial 1/0O shift register 0 SI00 R/W - v - Undefined
FF1FH A/D conversion result register ADCR R - v -
FF20H Port mode register 0 PMO R/W v v - FFH
FF21H Port mode register 1 PM1 v v -
FF22H Port mode register 2 PM2 v v -
FF23H Port mode register 3 PM3 v v -
FF27H Port mode register 7 PM7 v v -
FF28H Port mode register 8 PM8 v v -
FF29H Port mode register 9 PM9 v v -
FF2AH Port mode register 10 PM10 v v -
FF2BH Port mode register 11 PM11 v v -
FF40H Timer clock select register 0 TCLO v v - 00H
FF41H Timer clock select register 1 TCL1 - v -
FF42H Timer clock select register 2 TCL2 - v -
FF43H Timer clock select register 3 TCL3 - v - 88H
FF44H Timer clock select register 4 Noe TCL4 - v -

Note: This register is provided for pPD780308/308Y Subseries products only.

413



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Table 6-23. Special Function Register List (

LPD78064/64Y, 780648, and 780308/308Y Subseries) (2/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits | 16 Bits
FF47H Sampling clock select register SCS R/W - v - 00H
FF48H 16-bit timer mode control register TMCO v v -
FF49H 8-bit timer mode control register TMC1 v v -
FF4AH Watch timer mode control register TMC2 v v -
FF4CH Capture/compare control register 0 CRCO v v - 04H
FF4EH 16-bit timer output control register TOCO v v - 00H
FF4FH 8-bit timer output control register TOC1 v v -
FF60H Serial operation mode register 0 CSIMO v v -
FF61H Serial bus interface control register SBIC v v -
FF62H Slave address register SVA - v - Undefined
FF63H Interrupt timing specification register SINT v v - 00H
FF6CH Serial operation mode register 3 Not CSIM3 v v -
FF6DH Serial 1/0O shift register 3 Nete S103 - v - Undefined
FF70H Asynchronous serial interface mode register ASIM v v - 00H
FF71H Asynchronous serial interface status register ASIS R - v -
FF72H Serial operation mode register 2 CSIM2 R/W v v -
FF73H Baud rate generator control register BRGC - v -
FF74H _'Ilagsinii s_hif_t r_eg_ist_er_ _______________ | IX_S i SI02 | _W_ - v - FFH
Receive buffer register RXB R
FF75H Serial interface pin select register No© SIPS R/W v - 00H
FF80H A/D converter mode register ADM v v - 01H
FF84H A/D converter input select register ADIS - v - 00H
FFBOH LCD display mode register LCDM v v -
FFB2H LCD display control register LCDC v v -
FFB8H Key return mode register KRM v v - 02H
FFEOH Interrupt request flag register OL IFO | IFOL v v v 00H
FFE1H Interrupt request flag register OH IFOH v v
FFE2H Interrupt request flag register 1L IF1L v v -
FFE4H Interrupt request mask register OL MKO | MKOL v v v FFH
FFE5H Interrupt request mask register OH MKOH v v
FFE6H Interrupt request mask register 1L MK1L v v -
FFESH Priority order specification flag register OL PRO | PROL v v v
FFE9H Priority order specification flag register OH PROH v v
FFEAH Priority order specification flag register 1L PR1L v v -
FFECH External interrupt mode register 0 INTMO - v - 00H
FFEDH External interrupt mode register 1 INTM1 - v -

Note: This register is provided for pPD780308/308Y Subseries products only.
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Table 6-23. Special Function Register List ( uPD78064/64Y, 78064B, and 780308/308Y Subseries) (3/3)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits | 16 Bits

FFFOH Internal memory size switching register IMS R/W - v - C8H
FFF2H Oscillation mode select register OSMS w - v - O00H
FFF3H Pull-up resistor option register H PUOH R/W v v -
FFF4H Internal expansion RAM size switching register No© 2 IXS W - v - 0AH
FFF7H Pull-up resistor option register L PUOL R/W v v - 00H
FFFOH Watchdog timer mode register WDTM v v -
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register pPCC v v -
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(1) Registers controlling port functions

The following three types of registers control the ports:
* Port mode registers (PMO to PM3, PM7 to PM11)

e Pull-up resistor option registers (PUOH, PUOL)

« Key return mode register (KRM).
- Refer to section (15) for the register format.
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Symbol

PMO

PM1

PM2

PM3

PM7

PM8

PM9

PM10

PM11

7

6

5

Format of Port Mode Registers

4

3

PMO05

PM04

PMO3

PMO02

PMO1

PM17

PM16

PM15

PM14

PM13

PM12

PM11

PM10

PM27

PM26

PM25

PM37

PM36

PM35

PM34

PM33

PM32

PM31

PM30

PM72

PM71

PM70

PM87

PM86

PM85

PM84

PM83

PM82

PM81

PM80

PM97

PM96

PM95

PM94

PM93

PM92

PM91

PM90

PM103

PM102

PM101

PM100

PM117

PM116

PM115

PM114

PM113

PM112

PM111

PM110

After
Address Reset R/W
FF20H FFH R/W
FF21H FFH R/W
FF22H FFH R/W
FF23H FFH R/W
FF27H FFH RIW
FF28H FFH RIW
FF29H FFH RIW
FF2AH FFH RIW
FF2BH FFH RIW

PMmn

Pmn pin input/output mode selection
(m=0t03,7t011: n=0to7)

Output mode (output buffer ON)

Input mode (output buffer OFF)
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Format of Pull-Up Resistor Option Registers

Symbol 7 6 5 4 <3 <2> <1> <0> Address é\;t:;t R/W

PUOH 0 0 0 0 |PUO11|PUO10|PUO9|PUOS FFF3H 00H R/W
<7> 6 5 4 <3> 2> <1I> <0>

PUOL |PUO7| O 0 0 |PUO3|PUO2|PUO1PUOO FFF7H O00H R/W

Pm internal pull-up resistor selection

PUOMI 1 = 0103, 7 t0 11)
0 Internal pull-up resistor not used
1 Internal pull-up resistor used

Cautions: 1. Zeros must be set to bits 4 through 7 of PUOH and bits 4 through 6 of PUOL.
2. P00 and P07 pins do not incorporate a pull-up resistor.
3. When ports 1, 8, and 9 are used as alternate function pins, a pull-up resistor cannot be
used even if 1 is set in PUOmM (m =1, 8, 9).
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(2) Registers controlling clock generator

The following two registers control the clock generator:

» Processor clock control register (PCC)
» Oscillation mode select register (OSMS)
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Format of Processor Clock Control Register

Symbol <7> <6> <5> <4> 3 2 1 0 Address  After Reset  R/W

PCC |MCC| FRC| CLS | CSS| 0 |PCC2|PCC1|PCCO FFFBH 04H R/ Netet

R/W | MCC | Main system clock oscillation control "2

0 Oscillation possible

1 Oscillation stopped

R/W FRC | Subsystem clock feedback resistor selection

0 Internal feedback resistor used

1 Internal feedback resistor not used

R CLS | CPU clock status

0 Main system clock

1 Subsystem clock

rw | css | pecal pect! peco CPU clock selection (fcru)
MCS =1 MCS =0

0 0 0 | fxx fx (0.4 us) x/2 (0.8 us)
0 0 1|2 /2 (0.8 us) /22 (1.6 us)

0 0 1 0 |fxx/2® /2% (1.6 us) /2% (3.2 1s)
0 1 1| 2 f/2° (3.2 us) f/2° (6.4 s)
1 0 0 |fxx2* /2" (6.4 us) /2% (12.8 us)
0 0 0
0 0 1

1 0 1 0 | fxr/2 (122 us)
0 1 1
1 0 0

Settings other than above are prohibited

Notes: 1. Bit5is a read-only bit.
2. When the CPU is operating on the subsystem clock, MCC should be used to stop the main
system clock oscillation. A STOP instruction should not be used.

Caution: Bit 3 must be set to 0.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillator frequency
fx: Subsystem clock oscillator frequency
MCS: Bit O of oscillation mode select register (OSMS)

Values in parentheses indicate minimum instruction execution time: 2/fcru when operating at
fx = 5.0 MHz or fxT = 32.768 kHz.
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Format of Oscillation Mode Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
OSMS| 0 0 0 0 0 0 0 | MCS FFF2H 00H W

L MCS

Main system clock scaler control

0 Scaler used

1 Scaler not used

Cautions: 1. Writing to OSMS should be performed only immediately after reset signal release and before
peripheral hardware operation starts. Writing data (including the same data as previously) to

OSMS causes a delay of the main system clock cycle of up to 2/f x during the write operation.

Therefore, if this register is written during the operation, in peripheral hardware that operates
with the main system clock, a temporary error occurs in the count clock cycle of the timer, etc.
In addition, because the oscillation mode is changed by this register, the clocks for peripheral
hardware as well as that for the CPU are switched.

2. When writing “1"to MCS,V pb must be 2.7 V or higher before the write execution.
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(3) Registers controlling 16-bit timer/event counter

The following seven registers control the 16-bit timer/event counter:

» Timer clock select register 0 (TCLO)
 16-bit timer mode control register (TMCO)
» Capture/compare control register 0 (CRCO)
» 16-bit timer output control register (TOCO)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
» External interrupt mode register 0 (INTMO)
- Refer to section (15) for the register format.
« Sampling clock select register (SCS)
- Refer to section (15) for the register format.

Format of Timer Clock Select Register 0

Symbol <7> 6 5 4 3 2 1 0 Address  After Reset R/W

TCLO|CLOE |TCLO6|TCLO5|TCLO4|TCLO3|TCL02|TCLO1|TCLOO FF40H O0H R/W
\ \ \ \

This section controls the clock output circuit.

Refer to (7) Registers controlling clock output function or
Chapter 12 of uPD78064, 78064Y Subseries User's Manual,
Chapter 10 of uPD78064B Subseries User's Manual, or
Chapter 12 of pPD780308, 780308Y Subseries User's Manual
for detailed information.

16-bit timer register count clock selection
TCLO6|TCLO5| TCLO4
MCS =1 MCS =0
0 0 0 TIOO (Valid edge specifiable)
0 0 1 2fxx Setting prohibited fx (5.0 MHz)
0 1 0 | fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1| fxx2 fx/2 (2.5 MHz) fx/2° (1.25 MHz)
1 0 0 | 2’ fx/2” (1.25 MHz) fx/2® (625 kHz)
1 1 1 Watch timer output (INTTM3)
Settings other than above are prohibited

Cautions: 1. Setting of the TIOO/INTPO pin valid edge is performed by external interrupt mode register 0,
and selection of the sampling clock frequency is performed by the sampling clock select
register.

2. To read the count value when TI00 has been specified as the TMO count clock, the value
should be read from TMO, not from capture/compare register 01 (CR01).
3. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TI0O: 16-bit timer/event counter input pin
TMO: 16-hit timer register
MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol
TMCO

Format of 16-Bit Timer Mode Control Register

7 6 4 3 2 1 <0> Address  After Reset R/W
0 TMCO03|TMC02|TMCO01| OVFO FF48H 00H R/W
TMCO03/TMC02|TMCO01 clegfizzglggsgqlggt?on TOO output timing selection Interrupt generation
Operation stop
0 0 0 (TMO cleared to 0) No change Not generated
PWM mode
0 0 1 (free-running) PWM pulse output
Match between TMO and
0 1 0 CRO0O or match between
TMO and CRO1
Free-running mode
Match between TMO and
0 1 1 CRO00, match between
TMO and CRO1, or TI00
valid edge
Match between TMO and Generated on match
1 0 0 CRO0O0 or match between between TMO and CROO
TMO and CRO1 and match between TMO
Clear and start on TI00 and CRO1
valid edge Match between TMO and
1 0 1 CRO00, match between
TMO and CRO1, or TIOO
valid edge
Match between TMO and
1 1 0 CRO0O or match between
TMO and CRO1
Clear and start on match
between TMO and CR0O0O Match between TMO and
1 1 1 CRO00, match between
TMO and CRO1, or TI00
valid edge
OVFO0| 16-bit timer register overflow detection
0 Overflow not detected
1 Overflow detected
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Cautions: 1. The 16-hit timer register (TMO) starts operation when a value other than 0, 0, 0 is set toTMCOL1 to

TMCO03 (Operation Stop mode). To stop the operation, set TMCO1 to TMCO03 to 0, 0, O.

2. Switch the Clear mode and the TOO output timing after stopping the timer operation (by setting
TMCO01 to TMCO3 to 0, 0, 0).

3. Set the valid edge of the TIOO/INTPO pin with external interrupt mode register 0 and select the
sampling clock frequency with the sampling clock select register.

4. When using the PWM mode, set the PWM mode and then set data to CROO.

5. If Clear and Start mode on a match between TMO and CROO is selected, when the set value of
CRO0O is FFFFH and the TMO value changes from FFFFH to 0000H, the OVFO flag is set to 1.

Remarks: TOO: 16-bit timer/event counter output pin
TI0O: 16-bit timer/event counter input pin
TMO: 16-bit timer register
CROO: Compare register 00
CRO1: Compare register 01
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Symbol
CRCO

Format of Capture/Compare Control Register 0

7 6 5 4 3 2 1 0

CRCO02|CRCO01|CRC00

Address  After Reset R/W

I

FF4ACH 04H R/W
CRCO00| CROO0 operating mode selection
0 Operates as compare register
1 Operates as capture register
CRCO01| CROO capture trigger selection
0 | Captures on valid edge of TI01
1 | Captures on valid edge of TI00

CRCO02| CRO1 operating mode selection
0 | Operates as compare register
1 | Operates as capture register

Cautions: 1. Timer operation must be stopped before setting CRCO.
2. When Clear and Start mode on a match between TMO and CROO is selected with the 16-bit
timer mode control register, CR00 should not be specified as a capture register.

425



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Symbol 7 <6>

Format of 16-Bit Timer Output Control Register

<5> 4 <3>  <2> 1 <0> Address  After Reset R/W
TOCO| O |OSPT|OSPETOCO04 LVSO | LVRO |TOCO1| TOEO FF4EH 00H R/W
TOEO | 16-bit timer/event counter output control

426

0 | Output disabled (Port mode)
1 | Output enabled
In PWM mode In other modes
TOCO01| Active level selection Timer output F/F control
by match of CR0O and
T™MO
0 | Active high Inversion operation disabled
1 Active low Inversion operation enabled
0 0 No change
0 1 Timer output F/F reset (to 0)
1 0 Timer output F/F set (to 1)
1 1 Setting prohibited
TOCO04| Timer output F/F control by match of CR01 and TMO
0 |Inversion operation disabled
1 |Inversion operation enabled
OSPE | One-shot pulse output control
0 [Continuous pulse output
1 |One-shot pulse output
OSPT | Control of one-shot pulse output trigger by software
0 |One-shot pulse trigger not used
1 |One-shot pulse trigger used

Cautions: 1. Timer operation must be stopped before setting TOCO.

2.

If LVSO and LVRO are read after data is set, they will be 0.

3. OSPT is cleared automatically after data setting, and will therefore be 0 if read.
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(4) Registers controlling 8-bit timer/event counters 1 and 2

The following four registers control the 8-bit timer/event counters:

e Timer clock select register 1 (TCL1)
 8-bit timer mode control register 1 (TMC1)
 8-hit timer output control register (TOC1)
* Port mode register 3 (PM3).
- Refer to section (1) for the register format.
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Symbol

Format of Timer Clock Select Register 1

7 6 5 4 3 2 1 0 Address  After Reset R/W

TCL1 |TCL17‘TCL16‘TCLlS‘TCL14‘TCL13‘TCL12‘TCLll‘TCLlOl FF41H 0OH R/W
8-bit timer register 2 count clock selection
TCL17|TCL16(TCL15[TCL14
‘ MCS=1 MCS =0

0 0 0 0 TI2 falling edge

0 0 0 1 TI2 rising edge

0 1 1 0 |2 fx/2 (2.5 MHz) fx/2% (1.25 MHZ)

0 1 1 1| fxi2® fx/2* (1.25 MHz) fx/2® (625 kHz)

1 0 0 0 |2 fx/2° (625 kHz) fx/2* (313 kHz)

1 0 0 1| fxr2? fx/2* (313 kHz) fx/2° (156 kHz)

1 0 1 0 |fxx/2° fx/2° (156 kHz) fx/2° (78.1 kHz)

1 0 1 1| fxw/2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)

1 1 0 0 |2 fx/27 (39.1 kHz) fx/2° (19.5 kHz)

1 1 0 1| fxw/2® fx/2® (19.5 kHz) fx/2° (9.8 kHz)

1 1 1 0 |fxx2° fx/2° (9.8 kHz) fx/2™° (4.9 kHz)

1 1 1 1| fx2™ fx/2" (2.4 kHz) x/2"? (1.2 kHz)

Settings other than above are prohibited

428

8-bit timer register 1 count clock selection

TCL13|TCL12|[TCL11[TCL10
MCS =1 MCS =0

0 0 0 0 TI1 falling edge
0 0 0 1 TI1 rising edge
0 1 1 0 |fxx/2 fx/2 (2.5 MHz) fx/2% (1.25 MHZ)
0 1 1 1 | fxw/2® fx/2% (1.25 MHz) fx/2® (625 kHz)
1 0 0 0 |fxx/2® fx/2® (625 kHz) fx/2* (313 kHz)
1 0 0 1| fexr2? fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 |2 fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| fxr2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)
1 1 0 0 |fxx/2’ fx/2’ (39.1 kHz) fx/2° (19.5 kHz)
1 1 0 1| fx2® fx/2® (19.5 kHz) fx/2° (9.8 kHz)
1 1 1 0 |fx2® fx/2° (9.8 kHz) x/2'° (4.9 kHz)
1 1 1 1| B2 fx/2' (2.4 kHz) fx/2'2 (1.2 kHz)

Settings other than above are prohibited

Caution: When rewriting TCL1 to other data, stop the timer operation beforehand.

Remarks:

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TIL1: 8-bit timer register 1 input pin

TI2: 8-bit timer register 2 input pin

MCS:

Oscillation mode select register (OSMS) hit 0

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol
TMC1

Format of 8-Bit Timer Mode Control Register 1

7 6 5 4 3 2 <1> <0> Address  After Reset R/W
0 0 0 0 0 |TMC12| TCE2 | TCE1 FF49H 00H R/IW
L TCE1 | 8-bit timer register 1 operation control

0 | Operation stop (TML1 clear to 0)
1 | Operation enable
TCE2 | 8-bit timer register 2 operation control
0 | Operation stop (TM2 clear to 0)
1 | Operation enable
TMC12| Operating mode selection
0 | 8-bit timer register x 2 channel mode (TM1, TM2)
1 | 16-bit timer register x 1 channel mode (TMS)

Cautions: 1. Switch the operating mode after stopping timer operation.
2. When used as a 16-bit timer register, TCE1 should be used to control enable/stop.
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Format of 8-Bit Timer Output Control Register

Symbol <7> <6> 5 <4>  <3> <2> 1 <0> Address  After Reset R/W

TOC1|LVS2 |LVR2 [TOC15 TOE2 | LVS1 |LVR1 TOC11]TOE1 FF4FH O0H R/W

L L L

TOEL1 | 8-bit timer/event counter 1 output control

0 | Output disable (Port mode)

1 Output enable

TOCL11| 8-bit timer/event counter 1 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

LVS1 | LVR1]| 8-hit timer/event counter 1 timer output F/F status set
0 0 | Unchanged
0 1 | Timer output F/F reset (to 0)
1 0 | Timer output F/F set (to 1)
1 1 | Setting prohibited

TOE2 | 8-bit timer/event counter 2 output control

0 Output disable (Port mode)

1 Output enable

TOC15| 8-bit timer/event counter 2 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

LVS2 | LVR2| 8-hit timer/event counter 2 timer output F/F status set
0 0 | Unchanged
0 1 | Timer output F/F reset (to 0)
1 0 | Timer output F/F set (to 1)
1 1 | Setting prohibited

Cautions: 1. Be sure to set TOC1 after stopping timer operation.
2. After data setting, O can be read from LVS1, LVS2, LVR1, and LVR2.
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(5) Registers controlling watch timer

The following two registers control the watch timer:

« Timer clock select register 2 (TCL2)

» Watch timer mode control register (TMC2)

Symbol
TCL2

7 6

Format of Timer Clock Select Register 2

After

4 3 2 1 0 Address
Reset

R/W

TCL27|TCL26|TCL25|TCL24| O |TCL22|TCL21|TCL20 FF42H OOH R/IW

L

L

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 11 of puPD78064, 78064Y Subseries User's Manual,
Chapter 9 of uPD78064B Subseries User's Manual, or
Chapter 11 of uPD780308, 780308Y Subseries User's Manual
for detailed information.

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 13 of puPD78064, 78064Y Subseries User's Manual,
Chapter 11 of puPD78064B Subseries User's Manual, or
Chapter 13 of pPD780308, 780308Y Subseries User's Manual
for detailed information.

TCL24

Watch timer count clock selection

MCS=1 MCS =0

0 fxx/2'

x/2" (39.1 kHz) fx/2° (19.5 kHz)

1 | fxr (32.768 kHz)

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks:

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fxr: Subsystem clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
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Format of Watch Timer Mode Control Register

Symbol 7 6 5 4 3 2 1 0 Address AT RIW
TMC2 0 |TMC26{TMC25/TMC24/TMC23|TMC22|TMC21|TMC20 FF4AH 00H R/W
Prescaler interval time selection
TMC26{TMC25/TMC24
fxx = 5.0 MHz operation fxx = 4.19 MHz operation fxr = 32.768 kHz operation
0 0 0 | 2%fw (410 us) 2*/fw (488 us) 2*/fw (488 us)
0 0 1 | 2%fw (819 us) 21w (977 us) 2%/fw (977 18)
0 1 0 | 2%fw (1.64 ms) 2%/fw (1.95 ms) 2%/fw (1.95 ms)
0 1 1 | 27/fw (3.28 ms) 2'/fw (3.91 ms) 2'/fw (3.91 ms)
1 0 0 | 2%fw (6.55 ms) 2%/fw (7.81 ms) 2%/fw (7.81 ms)
1 0 1 | 2%fw (13.1 ms) 2%/fw (15.6 ms) 2%/fw (15.6 ms)
Settings other than above are prohibited
Watch flag set time selection
TMC23
fxx= 5.0 MHz operation fxx = 4.19 MHz operation fxr= 32.768 kHz operation

0 | 2™/fw (0.4 sec) 2"/fw (0.5 sec) 2"/fw (0.5 sec)
1 | 2%%fw (0.2 sec) 2%/fw (0.25 sec) 2%/fw (0.25 sec)

TMC22| 5-bit counter operation control
0 Clear after operation stop
1 Operation enable

TMC21| Prescaler operation control
0 Clear after operation stop
1 Operation enable

TMC20| Watch operating mode selection
0 | Normal operating mode (flag set at fw/2"*)
1 Fast feed operating mode (flag set at fw/2°)
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Caution: When the watch timer is used, the prescaler should not be cleared frequently.

Remarks: fw:
fxx:
fx:

fxT:

Watch timer clock frequency (fxx/27 or fxr)
Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency
Subsystem clock oscillation frequency
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(6) Registers controlling watchdog timer

The following two registers control the watchdog timer:

« Timer clock select register 2 (TCL2)
» Watchdog timer mode register (WDTM)

Symbol
TCL2

Format of Timer Clock Select Register 2

7 6 5 4 3 2 1 0 Address ~ After RIW
Reset
TCL27|TCL26|TCL25|TCL24| 0 |TCL22|TCL21|TCL20 FEA2H 00H RIW

L

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or

Chapter 10 of uPD78064, 78064Y Subseries User's Manual,
Chapter 8 of uPD78064B Subseries User's Manual, or
Chapter 10 of uPD780308, 780308Y Subseries User's Manual
for detailed information.

This section controls the buzzer output function.

Refer to (8) Registers controlling buzzer output function or
Chapter 13 of uPD78064, 78064Y Subseries User's Manual,
Chapter 11 of uPD78064B Subseries User's Manual, or
Chapter 13 of pPD780308, 780308Y Subseries User's Manual
for detailed information.

Watchdog timer count clock selection
TCL22|TCL21|TCL20
MCS =1 MCS =0
0 0 0 | fx/2® x/2° (625 kHz) fx/2* (313 kHz)
0 0 1| fxx/2* fx/2* (313 kHz) fx/2° (156 kHz)
0 1 0 | fx/2® x/2° (156 kHz) x/2° (78.1 kHz)
0 1 1| fxx/2° x/2° (78.1 kHz) fx/2" (39.1 kHz)
1 0 0 | fx/2’ fx/2” (39.1 kHz) x/2° (19.5 kHz)
1 0 1| /28 x/2® (19.5 kHz) fx/2° (9.8 kHz)
1 1 0 | fmxi2® x/2° (9.8 kHz) fx/2' (4.9 kHz)
1 1 1| /2™ fx/2™ (2.4 kHz) fx/2" (1.2 kHz)

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks:

fxx: Main system clock frequency (fx or fx/2)

fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.

This register is also used to control the watch timer and the buzzer.
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Symbol
WDTM

434

Format of Watchdog Timer Mode Register

<7> 6 5 4 3 2 1 0 Address  After Reset R/W
RUN 0 0 |WDTM4WDTM3| O 0 0 FFFOH OOH R/W
L
Watchdog timer operation mode
WDTM4 | WDTM3 selection Note 1
Interval timer mode Note3
0 X (Maskable interrupt request occurs upon
generation of an overflow.)
Watchdog timer mode 2
1 0 | (Non-maskable interrupt request occurs
upon generation of an overflow.)
Watchdog timer mode 2
1 1 [ (Reset operation is activated upon
generation of an overflow.)
RUN | Watchdog timer operation mode selection Note2
0 Count stop
1 Counter is cleared and counting starts.
Notes: 1. Once setto 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.

2.

Once set to 1, RUN cannot be cleared to 0 by software.
Thus, once counting starts, it can only be stopped by RESET input.
The watchdog timer starts operating as an interval timer as soon as RUN has been set to 1.

Cautions: 1. When 1is setin RUN so that the watchdog timer is cleared, the actual overflow time is up to

Remark:

0.5% shorter than the time set by timer clock select register 2.

. To use the watchdog timer modes 1 and 2, confirm that the interrupt request flag (TMIF4) is

0, and then set WDTM4 to 1.
IfWDTM4 is set to 1 while TMIF4 is 1, the non-maskable interrupt request occurs regardless
of the contents of WDTMS3.

x: Don’t care
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(7) Registers controlling clock output function

The following two registers control the clock output function:
e Timer clock select register 0 (TCLO)

* Port mode register 3 (PM3).

- Refer to section (1) for the register format.

Format of Timer Clock Select Register 0

After

<7> 6 5 4 3 2 1 0 Add RIW
Symbol 55 Reset
TCLO |CLOE|TCLO6|TCLOS|TCLO4|TCLO3|TCLO2|TCLOL{TCLOO FF40H 00H RIW

This section controls the 16-bit timer.

Refer to (3) Registers controlling 16-bit timer/event counter or
Chapter 8 of uPD78064, 78064Y Subseries User's Manual,
Chapter 6 of uPD78064B Subseries User's Manual, or

Chapter 8 of puPD780308, 780308Y Subseries User's Manual
for detailed information.

PCL output clock selection

TCLO3|[TCLO2|[TCLO1|{TCLOO
MCS =1 MCS =0

0 0 0 0 | fxr(32.768 kHz)
0 1 0 1 fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1 0 | fxx/2 fx/2 (2.5 MHz) fx/2% (1.25 MHz)
0 1 1 1| fxx/2? fx/22 (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 | fxx/2® fx/2° (625 kHz) fx/2* (313 kHz)
1 0 0 1| fxx/2* fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 | fxx/2® fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| fxi2® fx/2° (78.1 kHz) fx/27 (39.1 kHz)

1 1 0 0 | fxx/2’ fx/2 (39.1 kHz)

fx/2% (19.5 kHz)

Settings other than above are prohibited

CLOE| PCL output control

0 Output disable

1 Output enable
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Cautions: 1. When enabling PCL output, set TCLOO to TCL03, then set 1 in CLOE with a 1-bit memory ma-
nipulation instruction.

2. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fx1: Subsystem clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
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(8) Registers controlling buzzer output function

The following two registers control the buzzer output function:

« Timer clock select register 2 (TCL2)
* Port mode register 3 (PM3).
- Refer to section (1) for the register format.

Symbol
TCL2

Format of Timer Clock Select Register 2

After

7 6 4 3 2 1 0 Address R/W
Reset
TCL27|TCL26|TCL25|TCL24| 0 |TCL22|TCL21|TCL20 FF42H O0H R/W
L [ ]

This section controls the watchdog timer.

Refer to (6) Registers controlling watchdog timer or
Chapter 11 of uPD78064, 78064Y Subseries User's Manual,
Chapter 9 of uPD78064BY Subseries User's Manual, or
Chapter 11 of pPD780308, 780308Y Subseries User's Manual
for detailed information.

This section controls the watch timer.

Refer to (5) Registers controlling watch timer or

Chapter 10 of puPD78064, 78064Y Subseries User's Manual,
Chapter 8 of puPD78064B Subseries User's Manual, or
Chapter 10 of pPD780308, 780308Y Subseries User's Manual
for detailed information.

Buzzer output frequency selection

TCL27|TCL26|TCL25
MCS=1 MCS =0
0 X Buzzer output disable
1 0 fxx/2° fx/2° (9.8 kHz) fx/2'° (4.9 kHz)
1 0 fxx /210 x/2"° (4.9 kHz) fx/2" (2.4 kHz)
1 1 fxx /2t x/2" (2.4 kHz) x/2%? (1.2 kHz)
1 1 Setting prohibited

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks:

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
X Don't care

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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(9) Registers controlling A/D converter

The following three registers control the A/D converter:
» A/D converter mode register (ADM)

« A/D converter input select register (ADIS)

« External interrupt mode register 1 (INTM1)
- Refer to section (15) for the register format.
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Symbol
ADM

Format of A/D Converter Mode Register

After

<7> <6> 5 4 3 2 1 0 Address Reset R/W

CS | TRG | FR1 | FRO |ADM3|ADM2|ADM1| HSC FF80H 01H R/W

CS | A/D conversion operation control
0 Operation stop
1 Operation start

TRG | External trigger selection
0 No external trigger (software starts)
1 Conversion started by external trigger (hardware starts)

A/D conversion time selection "'**
FR1 | FRO | HSC | fx= 5.0 MHz operation fx=4.19 MHz operation
MCS =1 MCS =0 MCS =1 MCS =0
0 0 1 | 80/fx (Setting prohibited "% | 160/fx (32.0 us) 80/fx (19.1 us) 160/fx (38.1 us)
0 1 1 | 40/fx (Setting prohibited "***%) | 80/fx (Setting prohibited "***%) | 40/fx (Setting prohibited %) | 80/fx (19.1 us)
1 0 0 | 50/x (Setting prohibited "*?) | 100/x (20.0 ys) 50/fx (Setting prohibited "*?) | 100/fx (23.8 13)
1 0 0 | 100/fx (20.0 us) 200/fx (40.0 ys) 100/fx (23.8 us) 200/fx (47.7 ps)
1 1 1 | Setting prohibited
ADM3 |ADM2 |ADM1| Analog input channel selection
0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANI5
1 1 0 ANI6
1 1 1 ANI7
Notes: Set so that the A/D conversion time is 19.1 s or more.

Setting prohibited because A/D conversion time is less than 19.1 us.

Cautions: 1. The following sequence is recommended for power consumption reduction of A/D con-
verter when the standby function is used: Clear bit 7 (CS) to O first to stop the A/D

conversion operation, and then execute the HALT or STOP instruction.

2. When restarting the stopped A/D conversion operation, start the A/D conversion op-

eration after clearing the interrupt request flag (ADIF) to O.

Remarks: fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
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Format of A/D Converter Input Select Register

Symbol 7 6 5 4 3 2 1 0 Address Qg:ét RIW
ADIS | 0 ‘ 0 ‘ 0 ‘ 0 ‘ADIS3‘ADISZ‘ADISl‘ADISOl FF84H 00H R/W
\ \ \ |
\— ADIS3|ADIS2|ADIS1|ADISO| Number of analog input channel selection
0 0 0 0 No analog input channel (P10 to P17)
0 0 0 1 1 channel (ANIO, P11 to P17)
0 0 1 0 2 channels (ANIO, ANI1, P12 to P17)
0 0 1 1 3 channels (ANIO to ANI2, P13 to P17)
0 1 0 0 4 channels (ANIO to ANI3, P14 to P17)
0 1 0 1 5 channels (ANIO to ANI4, P15 to P17)
0 1 1 0 6 channels (ANIO to ANI5, P16, P17)
0 1 1 1 7 channels (ANIO to ANI6, P17)
1 0 0 0 | 8 channels (ANIO to ANI7)
Settings other than above are prohibited

Cautions: 1. Set the analog input channel in the following order:
a. Set the number of analog input channels with ADIS.
b. Using the A/D converter mode register (ADM), select one channel to undergo A/D con-

version from among the channels set for analog input with ADIS.
2. No internal pull-up resistor can be used to the channels set for analog input with ADIS,
irrespective of the value of bit 1 (PUO1) of the pull-up resistor option register L (PUOL).
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(10) Registers controlling serial interface channel 0 (Non-Y Subseries)
The uPD78064 and 78064B are provided with two channels of serial interface, and the pPD780308 Subseries is
provided with three channels.

The differences among channels 0, 2, and 3 are as indicated in the table below.

Differences Among Channels 0, 2, and 3

Serial Transfer Mode Channel 0 Channel 2 Channel 3 Noe
3-wire serial I/0 Clock selection fxx/2, fxx/22, fxx/28, fxx/24, External clock, baud fxx/2, fxx/22, fxx/283, fxx/24,
fxx/2°, fxx/28, fxx/27, fxx/28, rate generator output fxx/2°, fxxI28, fxx/27, fxx/28,
external clock, TO2 output external clock
Transfer method switchable MSB/LSB first switchable MSB/LSB first switchable MSB/LSB first
Transfer end flag Serial transfer end interrupt | Serial transfer end interrupt| Serial transfer end interrupt
request flag (CSIIF0) request flag (SRIF) request flag (CSIIF3)
SBI (serial bus interface) Use possible None None
2-wire serial 1/0
UART (asynchronous serial interface) None Use possible

Note: Provided for the uPD780308 Subseries only.
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The following four registers control serial interface channel 0:

» Timer clock select register 3 (TCL3)
« Serial operation mode register 0 (CSIMO)
» Serial bus interface control register (SBIC)
« Interrupt timing specification register (SINT)
» Port mode register 2 (PM2)
- Refer to seciton (1) for the register format.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

TCL3 1 0 0 0 |TCL33|TCL32|TCL31|TCL30| FF43H 88H R/W

Serial interface channel 0 serial clock selection

TCL33|TCL32|TCL31|TCL30

MCS =1 MCS =0
0 1 1 0 fxx/2 Setting prohibited fx/22 (1.25 MHz)
0 1 1 1 | fxd22 fx/22 (1.25 MHZ) fx/23 (625 kHz)
1 0 0 0 | fxx/23 fx/22 (625 kHz) fx/24 (313 kHz)
1 0 0 1| fxx/2 fx/24 (313 kHz) fx/25 (156 kHz)
1 0 1 0 | fxx/25 fx/25 (156 kHz) fx/26 (78.1 kHz)
1 0 1 1| fxxs2s fx/26 (78.1 kHz) fx/27 (39.1 kHz)
1 1 0 0 | fxxi27 fx/27 (39.1 kHz) fx/28 (19.5 kHz)
1 1 0 1| fxx/2s fx/28 (19.5 kHz) fx/2¢ (9.8 kHz)

Settings other than above are prohibited

Cautions: 1. Be sure to set bits 4 to 6 to 0, and set bit 7 to 1.
2. To write data other than that already written to TCL3, stop the serial transfer operation

once.
Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit O of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol

CSIMO

R/W

R/W

R/W

R/W

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0 Address  After Reset R/W
CSIEO| COIl | WUP |csimMo4 | csIMo3 | csimo2 |csiMol |csimoo|  FF60H O00OH R/W Note 1
CSIEO| Serial interface channel O operation control Note 3
0 Operation stopped
1 Operation enable
COIl | Slave address comparison result flag Notes 1.2
0 Slave address register (SVA) not equal to serial 1/O shift register 0 (SIO0) data
1 Slave address register (SVA) equal to serial I/O shift register 0 (SIO0) data
WUP | Wake-up function control Note 3
0 Interrupt request signal generation with each serial transfer in any mode
1 Interrupt request signal generation when the address received after bus release (when CMDD = RELD = 1)
matches the slave address register (SVA) data in SBI mode
CSIM|CSIM|CSIM Operation .| SIO/SBO/P25 | SO0/SB1/P26 SCKO0/P27
PM25| P25 |PM26| P26 [PM27| P27 Start bit . ) ] ) ] .
04 | 03 | 02 mode pin function pin function pin function
Note 4 |Note 4 -
o | x 0 1lxlololola 3-wire serial | MSB SIQ Note4 SO0 SCKO (CMOS
1 I/0O mode LSB (Input) (CMOS output) | input/output)
Note 5|Note 5 -
p2s (cmos | SBL(N-ch
Ol x| x| 0|0|0]1 input/output) open-drain
P P input/output)
SCKO (CMOS
1|0 SBI mode MSB input/output)
Note 5|Note 5 -
SBO(N-ch | o8 (cMos
1]/]0]0 | x| x|0|1 open-drain input/output)
input/output) P P
Note 5|Note 5 SB1 (N-Ch
olx|x|o|o]ol1 iziﬁégng) open-drain
input/output) ==
2-wire serial SCKO (N-ch
t e,
Note 5|Note 5 -
SBO (N-ch | 0 (cmos
1 /00| x| x|0]1 open-drain input/output)
input/output) P P
csimo1 | csimoo| Serial interface channel O clock selection
0 X Input clock to SCKO pin from off chip
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 0 to 3 of timer clock select register 3 (TCL3)
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Notes: 1. Bit 6 (COl) is a read-only bit.
2. When CSIE = 0, COIl becomes 0.
3. Clear bit 5 (SIC) of the interrupt timing specification register (SINT) to 0 when using the wake-up function
(WUP =1).
4. Can be used as P25 (CMOS input/output) when channel 0 is used only for transmission.
5. Can be used freely as a port function for SBI or 2-wire mode.

Caution: Do not change the operation mode (3-wire serial 1/O, 2-wire serial 1/O, or SBI) while serial interface
channel 0 is enabled. To change the operating mode, stop the serial operation once.

Remarks: x: Don't care

PMxx: Port mode register
Pxx:  Port output latch

444



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Serial Bus Interface Control Register (1/2)

Symbol .75 <> <5> <4> <3> <2> <I> <0> Address  After Reset R/W

SBIC |BSYE |ACKD |ACKE | ACKT |CMDD|RELD |[CMDT| RELT FF61H 00H R/W Note 1

R/W
BSYE| Synchronizing busy signal output control

Note 2

0 Disables busy signal, which is output in synchronization with the falling edge of SCKO clock just after
execution of the instruction to be cleared to 0.

1 Outputs busy signal at the falling edge of SCKO clock following the acknowledge signal.

R |ACKD| Acknowledge detection

Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)
« Falling edge of the SCKO immediately after the busy * When the acknowledge signal (ACK) is detected at the
mode is released while executing the transfer rising edge of the SCKO clock after completion of a
start instruction transfer

*When CSIE0O =0
« When RESET input is applied

R/W |ACKE| Acknowledge signal automatic output control

0 Acknowledge signal automatic output disable (output with ACKT enable)

Before completion of | Acknowledge signal is output in synchronization with the falling edge of

transfer the 9th SCKO clock (automatically output when ACKE = 1).
1 After completion of Acknowledge signal is output in synchronization with the falling edge of
transfer

SCKO just after execution of the instruction to be set to 1
(automatically output when ACKE = 1).
However, it is not automatically cleared to O after acknowledge signal output.

R/W Acknowledge signal is output in synchronization with the falling edge clock of SCKO just after execution
ACKT| of the instruction to be set to 1, and after acknowledge signal output, automatically cleared to 0.
Used as ACKE = 0. Also cleared to 0 upon start of a serial interface transfer or when CSIEO = 0.

R |CMDD| Command detection

Clear Conditions (CMDD = 0) Set Condition (CMDD = 1)

* When transfer start instruction is executed » When command signal (CMD) is detected
* When bus release signal (REL) is detected
*When CSIE0 =0

* When RESET input is applied
Notes: 1. Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.
2. The Busy mode can be canceled by start of a serial interface transfer. However, the BSYE flag
is not cleared to 0.

Remarks: Bits 0, 1, and 4 (RELT, CMDT, and ACKT) are 0 when read after data has been set.

CSIE: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

Symbol <75 <> <B> <4> <3> <2> <1> <0> Address After Reset R/W

SBIC |[BSYE|ACKD|ACKE |ACKT |CMDD|RELD |CMDT|RELT| FF61H O00H R/W Note 1

R |RELD| Bus release detection

Clear Conditions (RELD = 0) Set Condition (RELD = 1)

« If SIO0 and SVA values do not match in
address reception
* When CSIE0O =0

* When RESET input is applied

» When transfer start instruction is executed * When bus release signal (REL) is detected

R/W Used for command signal output.

Also cleared to 0 when CSIEOQ = 0.

CMDT| When CMDT =1, SO latch is cleared to 0. After SO latch clearance, automatically cleared to O.

R/W Used for bus release signal output.
RELT| When RELT =1, SO latch is set to 1. After SO latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.
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Format of Interrupt Timing Specification Register

Symbol 7 5 <55 <a> 3 2 1 0 Address  After Reset RIW

SINT 0 CLD | SIC |[SVAM| 0 0 0 0 FF63H 00H R/W Note 1

R | CLD | SCKO pin level Note2

0 Low level

1 High level

R/W | SIC | INTCSIO interrupt cause selection Note3

0 CSIIFO0 is set upon termination of serial interface channel 0 transfer

1 CSIIFO is set upon bus release detection or termination of serial interface channel 0 transfer

R/W |SVAM| SVA bit to be used as slave address

0 Bits0to 7

1 Bits1to 7

Notes: 1. Bit 6 (CLD) is a read-only bit.
2. When CSIEO = 0, CLD becomes 0.
3. When using the wake-up function in the SBI mode, set SIC to 0.

Caution: Be sure to set bits 0 to 3 to 0.
Remarks: SVA: Slave address register

CSIIFO: Interrupt request flag corresponding to INTCSIO
CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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(11) Registers controlling serial interface channel 0 (Y Subseries)
The uPD78064Y Subseries is provided with two channels of serial interfaces, and the yPD780308Y Subseries is
provided with three channels.

The differences among channels 0, 1, and 2 are as indicated in the table below.

Differences Among Channels 0, 2, and 3

Serial Transfer Mode Channel 0 Channel 2 Channel 3 Noe
3-wire serial 1/0 Clock selection fxx/2, fxx/22, fxx/28, fxx/24, External clock, baud rate fxx/2, fxx/22, fxx/28, fxx/24,
fxx/25, fxxI28, fxx/27, fxx/28, generator output fxx/2°, fxxI28, fxx/27, fxx/28,
external clock, TO2 output external clock
Transfer method switchable MSB/LSB first switchable MSB/LSB first switchable MSB/LSB first
Transfer end flag Serial transfer end interrupt | Serial transfer end interrupt| Serial transfer end interrupt
request flag (CSIIF0) request flag (SRIF) request flag (CSIIF3)
12C bus (inter-IC bus) Use possible None None
2-wire serial 1/0
UART (asynchronous serial interface) None Use possible

Note: Provided for the uPD780308Y Subseries only.
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The following four registers control serial interface channel 0:

Timer clock select register 3 (TCL3)
« Serial operation mode register 0 (CSIMO)
» Serial bus interface control register (SBIC)

Interrupt timing specification register (SINT)
» Port mode register 2 (PM2)
- Refer to section (1) for the register format.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

TCL3 1 0 0 0 |TCL33|TCL32|TCL31|TCL30| FF43H 88H R/IW

TCL33|TCL32|TCL31|TCL30 Serial interface channel 0 serial clock selection

Serial clock I12C bus mode j:rrii:ll I%J%Iﬁ((;g:-wire or 3-wire

MCS =1 MCS =0 MCS =1 MCS =0
0 1 1 0 Setting prohibited fx/26 (78.1 kHz) Setting prohibited fx/22 (1.25 MHz)
0 1 1 1 fx/2¢ (78.1 kHz) fx/27 (39.1 kHz) fx/22 (1.25 MHz) fx/23 (625 kHz)
1 0 0 0 | fx/27 (39.1 kHz) fx/28 (19.5 kHz) fx/22 (625 kHz) fx/24 (313 kHz)
1 0 0 1 fx/28 (19.5 kHz) fx/2° (9.77 kHz) fx/24 (313 kHz) fx/25 (156 kHz)
1 0 1 0 | fx/2° (9.77 kHz) fx/210 (4.88 kHz) fx/25 (156 kHz) fx/26 (78.1 kHz)
1 0 1 1 fx/210 (4.88 kHz) fx/211 (2.44 kHz) fx/26 (78.1 kHz) fx/27 (39.1 kHz)
1 1 0 0 | fx/21 (2.44 kHz) fx/212 (1.22 kHz) fx/27 (39.1 kHz) fx/28 (19.5 kHz)
1 1 0 1 fx/212 (1.22 kHz) fx/213 (0.61 kHz) fx/28 (19.5 kHz) fx/2° (9.8 kHz)

Settings other than above are prohibited

Cautions: 1. Be sure to set bits 4 to 6 to 0, and set bit 7 to 1.

2. To write data other than that already written to TCL3, stop the serial transfer operation

once.
Remarks: fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol .75 <>

Format of Serial Operation Mode Register 0

<5> 4 3 2 1 0 Address  After Reset R/W

CSIMO |CSIEO| COl

WUP | CSIM04 | CSIMO3 | CSIMO2 | CSIMO1 | CSIMOO FF60H OOH R/W Note 1

R/W |CSIEO| Serial interface channel 0 operation control

0 Operation stopped

1 Operation enable

R | COI | Slave address comparison result flag Note 2

0 Slave address register (SVA) not equal to serial /0O shift register 0 (SIO0) data

1 Slave address register (SVA) equal to serial I/O shift register 0 (SIO0) data

R/W | WUP | Wake-up function control Note 3

0 Interrupt request signal generation with each serial transfer in any mode

Interrupt request signal generation when the address received after detecting the start condition
(when CMDD = 1) matches the slave address register (SVA) data in 1>°C bus mode

R/W |csim|csiM|csIM Operation | SI0/SBO/SDAO/ | SO0/SB1/SDA1/ | SCKO/SCL/P27
PM25| P25 |PM26| P26 [PM27| P27 Start bit ) . ) . ) )
04 | 03 | 02 mode P25 pin function | P26 pin function pin function
ol « 0 NT“ N":“ ool ol q|[B3wireserial | MSB SIQ Notes SO0 SCKO (CMOS
1 1/0 mode LSB (Input) (CMOS output) | input/output)
Note 5|Note 5 SBl/SDAl
olx|x|olo|o]|1 P25 (CMOS 1\ o\ o nen-drain
2-wi ial input/output) input/output) Sren
-IW|re serial p P! SCKO/SCL
111 /0 ?rOde MSB (N-ch open-drain
Note's Note's 2C bus mode SBO/SDAO input/output)
. P26 (CMOS
100 x|x]|]0]1 (N-ch open-drain input/output)
input/output) P P

R/W |csimo1|csimoo| Serial interface channel O clock selection
0 X Input clock to SCKO/SCL pin from off chip
1 0 8-bit timer register 2 (TM2) output Note ©
1 1 Clock specified with bits 0 to 3 of timer clock select register 3 (TCL3)
Notes: 1. Bit 6 (COl) is a read-only bit.
2. When CSIEO = 0, COI becomes 0.
3. To use the wake-up function (WUP = 1), set bit 5 (SIC) of the interrupt timing specification
register (SINT) to 1. Do not execute an instruction that writes to serial I/0 shift register 0 (SIO0)
while WUP = 1.
4. Can be used as P25 (CMOS input/output) when channel 0 is used only for transmission.
5. Can be used freely as port function for SBI or 2-wire mode.
6. In I2C bus mode, the clock frequency becomes 1/16 of that output from TO2.
Caution: Do not change the operation mode (3-wire serial 1/0, 2-wire serial 1/0, or | 2C bus) while
serial interface channel 0 is enabled. To change the operating mode, stop the serial opera-
tion once.
Remarks: x: Don't care
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Symbol

SBIC

R/W

R/W

R/W

Format of Serial Bus Interface Control Register (1/2)

<7> <6> <b> <4> <B> <2> <1> <0> Address  After Reset R/W
BSYE |ACKD |ACKE | ACKT |CMDD| RELD |CMDT| RELT FF61H OOH R/W Note 1
Note 2
BSYE| Control of N-ch open-drain output for transmission in 12C bus mode Not 3
0 Output enabled (transmission)
1 Output disabled (reception)
ACKD| Acknowledge detection
Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)
« While executing the transfer start instruction * When the acknowledge signal (ACK) is detected at the
«When CSIE0 =0 rising edge of the SCL clock after completion of a
« When RESET input is applied transfer
ACKE| Acknowledge signal automatic output control Note4
0 Disables acknowledge signal automatic output (however, output with ACKT is enabled).
Used for reception when an 8-clock wait mode is selected or for transmission Note 5,
1 Enables acknowledge signal automatic output.
Outputs acknowledge signal in synchronization with the falling edge of the 9th SCL clock cycle
(automatically output when ACKE = 1).
However, not automatically cleared to 0 after acknowledge signal output.
Used in reception with the 9-clock wait mode selected.
Used to generate the ACK signal by software when an 8-clock wait mode is selected.
ACKT| Keeps SDAO (SDA1) low from set instruction (ACKT = 1) execution to the next falling edge of SCL.
Also cleared to 0 upon start of a serial interface transfer or when CSIEO = 0.
CMDD| Start condition detection
Clear Conditions (CMDD = 0) Set Condition (CMDD = 1)
« When transfer start instruction is executed * When start condition signal is detected

* When stop condition signal is detected
*When CSIEO =0
* When RESET input is applied

Notes: 1. Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.

2. The Busy mode can be canceled by start of a serial interface transfer or reception of an address
signal. However, the BSYE flag is not cleared to 0.

3. When using the wake-up function, be sure to set BSYE to 1.

4. Setting should be performed before a transfer.

5. If an 8-clock wait mode is selected, the acknowledge signal at reception time must be output
using ACKT.

Remarks: Bits 0, 1, and 4 (RELT, CMDT, and ACKT) are 0 when read after data has been set.

CSIE: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

Symbol .75 <> <5>  <4>  <3> <2>  <I>  <0> Address  After Reset R/W

SBIC |BSYE|ACKD|ACKE |ACKT |CMDD|RELD |[CMDT|RELT| FF61H O0H R/W Note 1

R |RELD| Stop condition detection

Clear Conditions (RELD = 0) Set Condition (RELD = 1)

« If SIO0 and SVA values do not match in address
reception

« When CSIE0O =0

* When RESET input is applied

» When transfer start instruction is executed » When stop condition signal is detected

R/W Used for start condition signal output.

Also cleared to 0 when CSIEO = 0.

CMDT| When CMDT =1, SO latch is cleared to 0. After SO latch clearance, automatically cleared to O.

R/W Used for stop condition signal output.
RELT| When RELT =1, SO latch is set to 1. After SO latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.

Remark: CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Interrupt Timing Specification Register

Symbol 7 <> <5> <4> <3> <2> 1 0 Address  After Reset R/W

SINT 0 CLD | SIC |SVAM| CLC |WREL|WAT1|WATO0| FF63H 00H R/W Note 1

R | CLD | SCKO/SCL pin level Note2

0 Low level

1 High level

R/W | SIC | INTCSIO interrupt cause selection Note3

0 CSIIFO is set to 1 upon termination of serial interface channel O transfer

1 CSIIFO is set to 1 upon stop condition detection or termination of serial interface channel O transfer

R/W |SVAM| SVA bit to be used as slave address

0 Bits0to 7

1 Bits 1to 7

R/W | CLC | Clock level control Note 4

0 Used in 12C bus mode.
Make output level of SCL pin low unless a serial transfer is being performed.

1 Used in 12C bus mode.

Make SCL pin enter a high-impedance state unless a serial transfer is being performed
(except for clock line, which is kept high).

Used to enable a master device to generate start condition and stop condition signals.

R/W |WREL | Wait state cancellation control

0 Wait state has been canceled.

1 Cancels wait state. Automatically cleared to O when the state is canceled.
(Used to cancel wait state by means of WATO and WAT1.)

R/W | WAT1 | WATO | Wait and interrupt control

0 0 Generates interrupt service request at rising edge of 8th SCKO clock cycle
(keeping clock output in high impedance)

0 1 Setting prohibited

1 0 Used in I2C bus mode (8-clock wait)

Generates an interrupt service request at rising edge of 8th SCKO clock cycle.

(In the case of a master device, makes SCL output low to enter wait state after 8 clock pulses are
output. In the case of a slave device, makes SCL outputlow to request wait state after 8 clock pulses
are input.)

1 1 Used in I2C bus mode (9-clock wait)

Generates interrupt service request at rising edge of 9th SCKO clock cycle.

(In the case of a master device, makes SCL output low to enter wait state after 9 clock pulses are
output. In the case of a slave device, makes SCL outputlow to request wait state after 9 clock pulses
are input.)
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Notes: 1.
2.
3.
4.

Remarks:

Bit 6 (CLD) is a read-only bit.

When CSIEO = 0, CLD becomes 0.

When using the wake-up function in the 1°C mode, set SIC to 1.
When not using the 12C mode, clear CLC to 0.

SVA: Slave address register
CSIIFO: Interrupt request flag corresponding to INTCSIO
CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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(12) Registers controlling serial interface channel 2
The following five registers control serial interface channel 2:

» Serial operation mode register 2 (CSIM2)
» Asynchronous serial interface mode register (ASIM)
« Asynchronous serial interface status register (ASIS)
» Baud rate generator control register (BRGC)
» Serial interface pin select register (SIPS) Mot
e Port mode register 7 (PM7)

- Refer to section (1) for the register format.

Note: This register is provided only for uPD780308/308Y Subseries products.

Format of Serial Operation Mode Register 2

Symbol 75 ¢ 5 4 3 2 1 0 Address After Reset  R/W

CSIM
22

CSIM2 |CSIE2| O 0 0 0 CSCK| 0 FF72H O0H R/W

CSIE2| Operation control in 3-wire serial I/O mode

0 Operation stopped

1 Operation enabled

CsIM22| First bit specification

0 MSB

1 LSB

CSCK| Clock selection in 3-wire serial I/O mode

0 Input clock from off-chip to SCK2 pin

1 Dedicated baud rate generator output

Cautions: 1. Ensure that bits 0 and 3 to 6 are set to 0.
2. When UART mode is selected, CSIM2 should be set to O0H.
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Format of Asynchronous Serial Interface Mode Register

Symbol .75 <> 5 4 3 2 1 0 Address  After Reset R/W

ASIM | TXE | RXE | PS1 | PSO | CL SL |ISRM | SCK FF70H 00H R/W

TXE | Transmit operation control

0 Transmit operation stopped

1 Transmit operation enabled

RXE | Receive operation control

0 Receive operation stopped

1 Receive operation enabled

PS1 | PSO | Parity bit specification
0 0 No parity
0 1 0 parity always added in transmission
No parity test in reception (parity error not generated)
1 0 Odd parity
1 1 Even parity

CL | Character length specification

0 7 bits

1 8 hits

SL Transmit data stop bit length specification

0 1 bit

1 2 bits

ISRM | Control of reception completion interrupt request in case of error generation

0 Reception completion interrupt request generated in case of error generation

1 Reception completion interrupt request not generated in case of error generation

SCK | Clock selection in asynchronous serial interface mode

0 Input clock from off chip to ASCK pin

1 Dedicated baud rate generator output Note

Note: When SCK is set to 1 and the baud rate generator output is selected, the ASCK pin can be used as an
input/output port.

Cautions: 1. When the 3-wire serial I/O mode is selected, 00H should be set in ASIM.
2. The serial transmit/receive operation must be stopped before changing the operating mode.
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Format of Asynchronous Serial Interface Status Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

ASIS 0 0 0 0 0 PE FE | OVE FF71H 00H R

PE | Parity error flag

0 Parity error not generated

1 Parity error generated (when transmit data parity does not match)

FE Framing error flag

0 Framing error not generated

1 Framing error generated Nete 1 (when stop bit is not detected)

OVE | Overrun error flag

0 Overrun error not generated

Overrun error generated Note 2
(when next receive operation is completed before data from receive buffer register is read)

Notes: 1. Even if the stop bit length has been set as 2 bits by bit 2 (SL) of the asynchronous serial interface
mode register (ASIM), only single stop bit detection is performed during reception.
2. The receive buffer register (RXB) must be read when an overrun error is generated. Overrun errors
will continue to be generated until RXB is read.
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Symbol

BRGC

458

Format of Baud Rate Generator Control Register

7 6 5 4 3 2 1 0 Address  After Reset R/W
TPS3 | TPS2 | TPS1 | TPSO |MDL3|MDL2 | MDL1 | MDLO FF73H 00H R/W
Selects source clock of 5-bit counter

TPS3| TPS2 | TPS1 | TPSO n

MCS =1 MCS =0

0 0 0 0 | fxx/2t fx/210 (4.9 kHz) fx/211 (2.4 kHz) 11

0 1 0 1| fxx fx (5.0 MHz) x/2 (2.5 MHz) 1

0 1 1 0 fxx/2 fx/2 (2.5 MHz) fx/22 (1.25 MHz) 2

0 1 1 1 | fxi22 fx/22 (1.25 MHz) fx/23 (625 kHz) 3

1 0 0 0 | fxx/23 fx/23 (625 kHz) fx/24 (313 kHz) 4

1 0 0 1| fxx/2 fx/24 (313 kHz) fx/25 (156 kHz) 5

1 0 1 0 fxx/2° fx/25 (156 kHz) fx/26 (78.1 kHz) 6

1 0 1 1 | fxi28 fx/26 (78.1 kHz) fx/27 (39.1 kHz) 7

1 1 0 0 fxx/27 fx/27 (39.1 kHz) fx/28 (19.5 kHz) 8

1 1 0 1 fxx/28 fx/28 (19.5 kHz) fx/29 (9.8 kHz) 9

1 1 1 0 | fxx2® fx/29 (9.8 kHz2) fx/210 (4.9 kHz) 10

Settings other than above are prohibited

MDL3|MDL2 | MDL1|MDLO Baud rate generator input clock selection

0 0 0 0 fsck/16 0
0 0 0 1 fsex/17 1
0 0 1 0 fsck/18 2
0 0 1 1 fsck/19 3
0 1 0 0 fsck/20 4
0 1 0 1 fsex/21 5
0 1 1 0 fscx/22 6
0 1 1 1 fsck/23 7
1 0 0 0 fsck/24 8
1 0 0 1 fsck/25 9
1 0 1 0 fsck/26 10
1 0 1 1 fsck/27 11
1 1 0 0 fsck/28 12
1 1 0 1 fscx/29 13
1 1 1 0 fsck/30 14
1 1 1 1 fsck Note
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Note: Can only be used in 3-wire serial /O mode.

Caution: When a write is performed to BRGC during a communication operation, baud rate generator output
is disrupted and communication cannot be performed normally. Therefore, BRGC must not be
written to during a communication operation.

Remarks: fx: Main system clock oscillation frequency
fxx: Main system clock frequency (fx or fx/2)
MCS: Bit 0 of oscillation mode selection register (OSMS)
n: Value setin TPSO0to TPS3 (1 <n<11)
fsck:  5-bit counter source clock
k: Value set in MDLO to MDL3 (0 < k < 14)

Values in parentheses apply to operation with fx = 5.0 MHz.

Format of Serial Interface Pin Select Register (For ~ uPD780308/308Y Subseries Only)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

SIPS 0 0 |SIPS21|SIPS20] O 0 0 0 FF75H 00H R/W
SIPS21|SIPS20 | Selects input/output pin of asynchronous serial interface
0 0 Input pin: RxD/SI2/P70
Output pin: TxD/SO2/P71
0 1 Input pin: RxD/P114
Output pin: TxD/SO2/P71
1 0 Input pin: RxD/SI2/P70
Output pin: TxD/P113
Input pin: RxD/P114
1 1| output pin: TxD/P113

Cautions: 1. Select input/output pins after stopping serial transmission/reception.
2. Port 11 has a falling edge detection function. Do not specify the pin of this port used in a
mode other than Port mode to input the falling edge. To set input falling edge, refer to
“Format of Key Return Mode Register” in (16) Registers controlling port function.
3. This register is provided only for ~ pPD780308/308Y Subseries products.
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(13) Registers controlling serial interface channel 3 (  puPD780308/308Y Subseries only)
Serial interface channel 3 is available only in the uPD780308/308Y Subseries.
The following three registers control serial interface channel 3:

» Timer clock select register 4 (TCL4)
« Serial operation mode register 3 (CSIM3)
e Port mode register 11 (PM11)
- Refer to section (1) for the format of this register.

Format of Timer Clock Select Register 4

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

TCL4 | TCL47 | TCL46 | TCL45 | TCLA4 1 0 0 0 FF44H 88H R/W

Selects serial clock of serial interface channel 3

TCL47 | TCL46 | TCL45 | TCL44
MCS=1 MCS =0
0 1 1 0 | Setting prohibited fx/2° (1.25 MHz)
0 1 1 1 | #x/2° (1.25 MHz) fx/2® (625 kHz)
1 0 0 0 | fx/2® (625 kHz) fx/2* (313 kHz)
1 0 0 1 | f/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 | f/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1 | /2% (78.1 kHz) fx/2 (39.1 kHz)
1 1 0 0 | 2" (39.1 kHz) fx/2® (19.5 kHz)
1 1 0 1 | #/2° (19.5 kHz) fx/2° (9.8 kHz)

Settings other than above are prohibited

Cautions: 1. Be sure to set bits 0 to 2 to 0, and set bit 3 to 1.
2. To write data other than that already written to TCL4, stop the serial transfer

Remarks:
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operation.

fx:
MCS:

Main system clock oscillation frequency

Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of Serial Operation Mode Register 3

Symbol .75 ¢ 5 4 3 2 1 0 Address  After Reset R/W
CsIM3 [CSIE3[DIR3 | "5 | 0 | O | 0 |csmst|csimso| FF6CH 00H  RW
CSIM Controls operation | Controls operation SI3/P110 SO3/P111 SCK3/P112
CSIE3 PM110|P110 |PM111| P111 |PM112|P112| of serial interface |  of serial clock . . . . . .
31 channel 3 counter pin functions | pin functions | pin functions
0 3 No)!(ez No)l(eZ No)l(ez N0>t<e2 No)l(eZ NO)I(EZ StOpS Clear PllO P111 P112
operation (CMOS I/0) | (CMOS 1/O) | (CMOS 1/0)
0 1| x SCK3 (Input)
1 NoezNotez) | Enables Count g|3 Nore3 sO3
1| x operation operation (Input) (CMOS output)
SCK3
1 011 (CMOS output)
DIR3 First bit SI3/P110 pin functions S03/P111 pin functions
0 MSB SI13™*® (Input) S0O3 (CMOS output)
1 LSB
CSIM31 | CSIM30 Selects clock of serial interface channel 3
0 x Input clock to SCK3 pin from off chip
1 1 Clock specified by bits 0 through 3 of timer clock select register 4 (TCL4)
Settings other than above are prohibited

Notes: 1. Be sure to set bit 5to 0.
2. Can be used freely as port pins.
3. Can be used as P110 (CMOS input/output) when only transmitting data.

Caution: Port 11 has a function to detect the falling edge. To use the SI3/P110, SO3/P111, and SCK3/
P112 pins as the input/output pins of serial interface channel 3, the falling edge detection
function must be disabled by using the key return mode register (KRM). For details, refer to
“Format of Key Return Mode Register” in (16) Registers controlling port function.

Remarks: x: Don'’t care
PMxx:  Port mode register
Pxx: Port output latch
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(14) Registers controlling LCD controller/driver

The following two registers control the LCD controller/driver:

e LCD display mode register (LCDM)
» LCD display control register (LCDC)
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Format of LCD Display Mode Register

Symbol <7> 6 5 4 3 2 1 0 Address After Reset R/W
LCDM |LCDON|LCDM®6 |LCDM5|LCDM4 L(’;SI%IZB LCDM2|LCDM1| LCDMO FFBOH OOH R/W
LDON | Enables/disables LCD display
0 Display OFF (all segment outputs are unselected signals)
1 Display ON
LCDM6 | LCDM5 | LCDM4 | Selects LCD clock Netet
fxx = 5.0 MHz fxx = 4.19 MHz fxr = 32.768 kHz
0 0 0 fw/2° (76 Hz) fw/2° (64 Hz) fw/2° (64 Hz)
0 0 1 fw/28 (153 Hz) fw/28 (128 Hz) fw/28 (128 Hz)
0 1 0 fw/27 (305 Hz) fw/27 (256 Hz) fw/27 (256 Hz)
0 1 1 fw/2¢ (610 Hz) fw/26 (512 Hz) fw/2¢ (512 Hz)
Settings other than above are prohibited
LCDM3 Operating mode of Supply voltage of LCD controller/driver
nore2 | LCD controller/driver Static display mode 1/3 Bias mode 1/2 Bias mode
0 Normal operation 20to55V 25t055V 27t055V
1 Low-voltage operation 20to34V
LCDM2 | LCDM1 | LCDMO | Selects display mode of LCD controller/driver
Time division Bias mode
0 0 0 4 (Quadruplex) 1/3
0 0 1 3 (Triplex) 1/3
0 1 0 2 (Duplex) 1/2
0 1 1 3 (Triplex) 1/2
1 0 0 Static display mode
Settings other than above are prohibited
Frame Frequencies (Hz)
LCDCL fw/2° fw/28 fw/27 fw/2°
Duty (Hz) (Hz) (Hz) (Hz)
Static 64 128 256 512
1/2 (Duplex) 32 64 128 256
1/3 (Triplex) 21 43 85 171
1/4 (Quadruplex) 16 32 64 128
Note: LCDM3 is a 0 for the uPD78064 subseries. It is programmable for only the uPD780308 subseries.
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Notes: 1. The LCD clock is supplied from the watch timer. When LCD display is performed, 1 should be set in bit

1
th

2. Bi

(TMC21) of the clock timer mode control register (TMC2). If TMC21 is reset to 0 during LCD display,
e LCD clock supply will be stopped and the display will be off.
t 3 of LCDM (LCDM3) is a 0 for the 7806x, but is present in the 780308. To reduce the power consumption,

clear LCDM3 to 0 when LCD display is not performed. Before manipulating LCDMS3, be sure to turn off the
LCD display. If TMC21 is cleared to 0 during LCD display, the LCD clock supply will be stopped and the
display will be off.

Remarks: fw:  Clock timer clock frequency (fxx/27 or fxT)
fxx:  Main system clock frequency (fx or fx/2)
fx:  Main system clock oscillation frequency
fxt:  Subsystem clock oscillation frequency
Format of LCD Display Control Register
Symbol  <7> 6 5 4 3 2 <1> <0> Address  After Reset R/W
LCDC |LCDC7|LCDC6 |LCDC5|LCDC4| O 0 |LEPS| LIPS FFB2H 00H R/W
LCDC7|LCDC6 | LCDC5 | LCDC4| P80/S39 to P97/S24 pin functions
Port pins Segment pins
0 0 0 0 P80 to P97 None
0 0 0 1 P80 to P95 S24, S25
0 0 1 0 P80 to P93 S24 to S27
0 0 1 1 P80 to P91 S24 to S29
0 1 0 0 P80 to P87 S24to S31
0 1 0 1 P80 to P85 S24 to S33
0 1 1 0 P80 to P83 S24 to S35
0 1 1 1 P80 to P81 S24 to S37
1 0 0 0 None S24 to S39

Settings other than above are prohibited

LEPS | LIPS | LCD driving power supply selection
0 0 Does not supply power to LCD
0 1 Supplies power to LCD from Voo pin
1 0 Supplies power to LCD from BIAS pin (shorts BIAS and Viep pins internally)
1 1 Setting prohibited

Cautions: 1. Pins that perform segment output cannot be used as output port pins even if O is set in the port
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2. If a pin that performs segment output is read as a port, its value will be 0.

3. Pins set as segment outputs by LCDC cannot have an internal pull-up resistor connected, re-
gardless of the value of bits 0 and 1 (PUO8 and PUQ9) of pull-up resistor option register H.
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(15) Registers controlling interrupt function

A total of 21 interrupt sources are provided for the (uUPD78064/64Y, 78064B, and 780308/308Y Subseries), including
non-maskable, maskable, and software interrupts.

Table 6-24. Interrupt Source List

Interrupt Default Interrupt Source Internal/ \'/I'(:t:)tlzr
pe ot [ Name Trigger External | agdress
Non- — RESET Low voltage level External 0000H

maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H

mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer

mode selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 000EH
6 INTP5 0010H
7 INTCSIO | End of serial interface channel 0 transfer Internal 0014H
8 INTSER Serial interface channel 2 UART reception error generation 0018H
9 INTSR End of serial interface channel 2 UART reception 001AH
INTCSI2 End of serial interface channel 2 3-wire transfer
10 INTST End of serial interface channel 2 UART transmission 001CH
11 INTTM3 Reference time interval signal from watch timer 001EH
12 INTTMOO | Generation of 16-bit timer register and capture/ 0020H
compare register 00 (CR00) match signal
13 INTTMO1 | Generation of 16-bit timer register and capture/ 0022H
compare register 01 (CR01) match signal
14 INTTM1 Generation of 8-bit timer/event counter 1 match signal 0024H
15 INTTM2 Generation of 8-bit timer/event counter 2 match signal 0026H
16 INTAD End of A/D converter conversion 0028H
17 Note2 | INTCSI3 | End of serial interface channel 3 transfer 002AH
Software — BRK BRK instruction execution — 003EH

Notes: 1. Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is
the highest priority and 17 is the lowest priority.
2. Interrupt INTCS13 is present in the pPD780308 subseries only.
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The following table gives a listing of interrupt request flags, interrupt mask flags, and priority specification flags
corresponding to interrupt request sources.

Table 6-25. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register
INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTPO PIFO PMKO PPRO
INTP1 PIF1 PMK1 PPR1
INTP2 PIF2 PMK2 PPR2
INTP3 PIF3 PMK3 PPR3
INTP4 PIF4 PMK4 PPR4
INTP5 PIF5 PMK5 PPRS
INTCSIO CSIIFO IFOH CSIMKO MKOH CSIPRO PROH
INTSER SERIF SERMK SERPR
INTSR/INTCSI2 SRIF SRMK SRPR
INTST STIF STMK STPR
INTTM3 TMIF3 TMMK3 TMPR3
INTTMOO TMIFOO TMMKOO0 TMPROO
INTTMO1 TMIFO1 TMMKO1 TMPRO1
INTTM1 TMIF1 IF1L TMMK1 MK1L TMPR1 PR1L
INTTM2 TMIF2 TMMK2 TMPR2
INTAD ADIF ADMK ADPR
INTCSI3 Note CSIIF3 Noe CSIMK3 Note CSIPR3 Note

Note: Provided for the uPD780308/308Y Subseries only.

The following six types of registers control the interrupt functions:

 Interrupt request flag registers (IFOL, IFOH, IF1L)

« Interrupt mask flag registers (MKOL, MKOH, MK1L)

« Priority specification flag registers (PROL, PROH, PR1L)
» External interrupt mode registers (INTMO, INTM1)

« Sampling clock select register (SCS)

» Program status word (PSW)
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Format of Interrupt Request Flag Registers

Symbol 7 <6> <5> <4> <3> <2> <1> <0> Address  After Reset  R/W
IFOL 0 PIF5 | PIF4 | PIF3 | PIF2 | PIF1 | PIFO TMIF4 FFEOH 00H R/W
<7> <6> <5> <4> <3> <2> 1 <0>
IFOH |TMIFO1 | TMIFOO| TMIF3| STIF | SRIF |SERIF| 0 CSIIFO FFE1H 00H R/W
<7> 6 5 4 <3>  <2> <1> <0>
FIL|WTE | o | o | o |CSiF3| ADIF [TMIF2(TMIFL FFE2H OOH RIW
xx|F Interrupt request flag
0 No interrupt request signal
1 Interrupt request signal is generated; Interrupt request state

Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a
watchdog timer is used in watchdog timer mode 1, set the TMIF4 flag to 0.

Notes: 1. WTIF is a test input flag. A vectored interrupt request is not generated.

2. The CSIIF3 flag is present in the uPD780308 subseries only.
3. Bit3 of IF1L is a O in the uPD78064 subseries.

2. Always set IF1L bits 4 to 6, IFOL bit 7, and IFOH bit 1 to
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Format of Interrupt Mask Flag Registers

After

Symbol 7 <6> <5> <4> <3> <2> <1> <0> Address Reset R/IW
MKOL 1 |PMK5|PMK4|PMK3|PMK2|PMK1 | PMKO |TMMK4 FFE4H FFH R/W
<7> <6> <5> <4> <3> <2> 1 <0>
MKOH | TMMKOL| TMMKO0O| TMMK3 | STMK |SRMK|SERMK| 1 |CSIMKO FFESH FFH R/W
<7> 6 5 4 <3> <2> <1> <0>
MiIL [wrwk™] 1 | 1 | 1 |csMK3| ADMK | TMmK2| TMMKL FFE6H FFH RIW
xxMK Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled

Notes: 1. WTMK controls the Standby mode release enable/disable. It does not control the interrupt function.

2. The CSIMKS flag (MKL1L bit 3) is present in the uPD780308 subseries only. It must be settoa 1 in
the uPD78064 subseries.

Cautions: 1. IftheTMMK4 flag is read when a watchdog timer is used in watchdog timer mode 1, the MKO
value becomes undefined.

2. Because port 0 has an alternate function as the external interrupt input, when the output
level is changed by specifying the output mode of the port function, an interrupt request
flag is set. Therefore, 1 should be set in the interrupt mask flag before using the output
mode.

3. Always set MK1L bits 4 to 6, MKOL bit 7, and MKOH bit 1 to 1.
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Format of Priority Specification Flag Registers

Symbol 7  <6> <5> <4> <3> <2> <1> <0> Address :;tse;t R/W
PROL 1 |PPR5|PPR4|PPR3|PPR2|PPR1|PPRO TMPR4 FFESH FFH R/W
<7> <6> <5> <4> <3> <2> 1 <0>
PROH |TMPR0O1 TMPR0OO|TMPR3|STPR |SRPR|SERPR| 1 |CSIPRO FFESH FFH RIW
7 6 5 4 <3> <2> <1> <0>
PRIL| 1 | 1 | 1 | 1 |CSIPR3ADPR |TMPR2 |TMPRI FFEAH FFH RIW
xXPR Priority level selection
0 High priority level
1 Low priority level
Note: The CSIPR3 flag (PR1L bit 3) is present only in the uPD780308 subseries. This bit must be set to a

1 in the uPD78064 subseries.

Cautions: 1. If a watchdog timer is used in watchdog timer mode 1, set the TMPR4 flag to 1.
2. Always set PR1L hits 4 to 7, PROL bit 7, and PROH bit 1 to 1.
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Format of External Interrupt Mode Register 0

After

Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
INTMO | ES31 | ES30 | ES21 | ES20 | ES11 |ES10 0 0 FFECH OOH R/W
ES31| ES30 INTP2 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES21| ES20 INTP1 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES11|ES10 INTPO valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges

Caution: Before setting the valid edges of the INTPO/P0O0 pins, stop the timer operation by clearing bits
1to 3 (TMCO1 to TMCO03) of the 16-bit timer mode control register (TMCO) to 0.
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Symbol
INTM1

Format of External Interrupt Mode Register 1

7 6 5 4 3 2 1 0 Address RAgse;t RIW
0 0 |ES61 ES60 | ES51| ES50|ES41 | ES40 FFEDH 00H R/W
ES61 | ES60 INTPS5 valid edge selection
0 0 Falling edge
0 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES51 | ES50 INTP4 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
ES41 | ES40 INTP3 valid edge selection
0 0 Falling edge
0 1 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges
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Format of Sampling Clock Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
scs| o 0 0 0 0 0 |SCs1|Scso FF47H OOH RIW
INTPO sampling clock selection
SCS1|SCS0
MCS =1 MCS=0
0 0 | fod2"
0 1| fxx2 fx/2” (39.1 kHz) fx/2® (19.5 kHz)
1 0 | fxd2® fx/2° (156.3 kHz) fx/2° (78.1 kHz)
1 1| fxe2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)

Caution: f xx/2Vis a clock to be supplied to the CPU and f  xx/2°, fxx/25, and fxx/27 are clocks to be supplied
to the peripheral hardware. f xx/2" stops in the HALT mode.

Remarks: N: Value (N = 0 to 4) at bits 0 to 2 (PCCO to PCC2) of processor clock control register
fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode selection register
Values in parentheses apply to operation with fx = 5.0 MHz.

Format of Program Status Word

After Reset
PSW | IE Z |RBS1| AC |[RBSO| O ISP | CY 02H

‘ > Used when a normal instruction is executed
\— ISP

Priority of interrupt currently being received

0 High-priority interrupt servicing
(low-priority interrupt disable)

1 Interrupt request not acknowledged or low-priority
interrupt servicing
(all-maskable interrupts enable)

IE Interrupt request acknowledge enable/disable
0 Disable
1 Enable
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(16) Registers controlling test function

The following three registers control the test function:

* Interrupt request flag register 1L (IF1L)

- Refer to section (15) for the register format.
« Interrupt mask flag register 1L (MK1L)

- Refer to section (15) for the register format.
« Key return mode register (KRM)

The names of the test input flag and test mask flag corresponding to the test input signal name are as follows.

Test Input Sources

Test Input Test Input Flag Test Mask Flag Internal/

Name Trigger External
INTWT Watch timer overflow WTIF WTMK Internal
INTPT11 Falling edge detection at port 11 KRIF KRMK External
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Format of Key Return Mode Register

Symbol 7 6 5 4 3 2 <1> <0> Address  After Reset R/W
KRM 0 0 0 0 |KRM3|KRM2 |KRMK| KRIF FFB8H 02H R/W
KRM3 |KRM2 Selection of port 11 falling edge input

0 0 P117

0 1 | P114to P117
1 0 | P112to P117
1 1 | P110to P117
KRMK Standby mode control by key return signal

0 Standby mode release enabled

1 Standby mode release disabled

KRIF Key return signal detection flag

0 Not detected

1 Detected (port 11 falling edge detection)

Caution: When port 11 falling edge detection is used, be sure to clear KRIF to O (it is not cleared to 0

automatically).
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(17) Register controlling standby function

The standby function is intended to decrease the power consumption of the system. The following two modes are

available: HALT and STOP.

When MCU is released from the STOP mode, a wait time is required for the crystal to resume oscillations. The wait
time is controlled by the following register:

» Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
OSTS 0 0 0 0 0 |OSTS2|0OSTS1|0OSTSO FFFAH 04H R/W
Selection of oscillation stabilization time when STOP mode is released
OSTS2 OSTS1 OSTSO0
MCS =1 MCS =0
0 0 0 212ffxx 212/fx (819 us) 213/fx (1.64 ms)
0 0 1 2%4fxx 214ffx (3.28 ms) 215/fx (6.55 ms)
0 1 0 215/fxx 215/fx (6.55 ms) 216/fx (13.1 ms)
0 1 1 218/fxx 216/fx (13.1 ms) 217/ (26.2 ms)
1 0 0 27 [fxx 27/fx (26.2 ms) 2'%/fx (52.4 ms)

Settings other than above are prohibited

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx=5.0 MHz.
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The operation status in the HALT mode is described below.

HALT Mode Operating Status

Setting of HALT Mode

Item

HALT Execution during

Main System Clock Operation

HALT Execution during

Subsystem Clock Operation

Without Subsystem
ClOCk Note 1

With Subsystem
ClOCk Note 2

When Main System Clock
Continues Oscillation

When Main System
Clock Stops Oscillation

Clock generator

Both main system and subsystem clocks can be oscillated. Clock supply to the CPU stops.

CPU

Operation stops

Port (output latch)

Status before HALT mode setting is held

selected as count clock

16-bit timer/event counter Operable Operable when watch
timer output with fxr is
selected as count clock
and fxr is selected as
count clock for
watch timer

8-bit timer/event counters 1 and 2 | Operable Operable when TI1 or
TI2 is selected as
count clock

Watch timer Operable when fxx/27 is | Operable Operable when fxt is

selected as count clock selected as count clock

Watchdog timer Operable Operation stops

A/D converter Operable Operation stops

Serial interface Operable Operable with external
SCK

LCD controller/driver Operable when fxx/27 is | Operable Operable when fxt is

selected as count clock

External interrupt | INTPO

request

Operable when a clock (fxx/2°, fxx/28, fxx/27) for the peripheral hardware

is selected as sampling clock

Operation stops

INTP1to INTPS

Operable

Notes: 1. Including when an external clock is not supplied.

2. Including when an external clock is supplied.
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The operation in the STOP mode is described below.

STOP Mode Operating Status

Setting of STOP Mode
Item

With Subsystem Clock

Without Subsystem Clock

Clock generator

Only main system clock stops oscillation

CPU

Operation stops

Port (output latch)

Status before STOP mode setting is held

16-bit timer/event counter

Operable when watch timer output with fxr
is selected as count clock and fxr is
selected as count clock for watch timer

Operation stops

8-bit timer/event counters 1 and 2

Operable when TI1 and TI2 are selected for

the count clock

Watch timer

Operable when fxr is selected for the
count clock

Operation stops

Watchdog timer

A/D converter

Operation stops

Serial interface Other than UART

Operable when externally supplied clock is specified as the serial clock

UART

Operation stops

LCD controller/driver

Operable when fxr is selected for the
count clock

Operation stops

External interrupt | INTPO

Not operable

request INTP1 to INTP5

Operable

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V

pp1 via a pull-up resistor to

minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a
system where an external CMOS clock is used for the main system clock.

2. Because the interrupt request signal is used to release the Standby mode, if there is an inter-
rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby
mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-
ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-

tion time select register (OSTS), the operating mode is set.
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(18) Reset function
The following two operations generate a reset signal:

e External reset input via the RESET pin
¢ Internal reset by watchdog timer in Watchdog Timer Mode
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Table 6-26. Hardware Status After Reset (1/2)

Hardware Status After Reset
Program counter (PC)Noe?t Contents of reset vector tables
(O000H, 0001H) are set
Stack pointer (SP) Undefined
Program status word (PSW) 02H
RAM Data memory Undefined Noe 2

General-purpose register

Undefined Noe 2

Port (output latch) Ports 0 to 3, Ports 7 to 11 (PO to P3, P7 to P11) 00H
Port mode registers (PMO to PM3, PM7 to PM11) FFH
Pull-up resistor option registers (PUOH, PUOL) O00H
Processor clock control register (PCC) 04H
Oscillation mode select register (OSMS) 00H
Internal memory size switching register (IMS) Note 3
Internal expansion RAM size switching register (1XS) Nete 4 0AH
Oscillation stabilization time select register (OSTS) 04H
16-bit timer/event counter | Timer register (TMO) 0000H
Capture/compare registers (CR00, CR01) Undefined
Clock select register (TCLO) 00H
Mode control register (TMCO) O00H
Capture/compare control register 0 (CRCO) 04H
Output control register (TOCO) O00H
8-bit timer/event counters | Timer registers (TM1, TM2) 00H
land?2 Compare registers (CR10, CR20) Undefined
Clock select register (TCL1) 00H
Mode control register (TMC1) O00H
Output control register (TOC1) 00H
Watch timer Mode control register (TMC2) 00H
Clock select register (TCL2) O00H
Watchdog timer
Mode register (WDTM) 00H
Serial interface Clock select registers (TCL3, TCL4 Note4) 88H
Shift registers (SI00, SIO3 Noe 4) Undefined
Mode registers (CSIMO, CSIM2, CSIM3 Noe4) 00H
Serial bus interface control register (SBIC) 00H
Slave address register (SVA) Undefined
Asynchronous serial interface mode register (ASIM) 00H
Asynchronous serial interface status register (ASIS) 00H
Baud rate generator control register (BRGC) 00H
Serial interface pin select register (SIPS) Nee4 O0H
| Transmit shitregister (1XS) _______ FFH
Receive buffer register (RXB)
Interrupt timing specification register (SINT) O00H
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Table 6-26. Hardware Status After Reset (2/2)

Hardware Status After Reset
A/D converter Mode register (ADM) 01H
Conversion result register (ADCR) Undefined
Input select register (ADIS) 00H
LCD controller/ Display mode register (LCDM) 00H
driver Display control register (LCDC) 00H
Interrupt Request flag registers (IFOL, IFOH, IF1L) 00H
Mask flag registers (MKOL, MKOH, MK1L) FFH
Priority specification flag registers (PROL, PROH, PR1L) FFH
External interrupt mode registers (INTMO, INTM1) 00H
Key return mode register (KRM) 02H
Sampling clock select register (SCS) 00H

Notes: 1. During reset input or oscillation stabilization time wait, only the PC contents among the hardware sta-
tuses become undefined. All other hardware statuses remain unchanged after reset.
2. The post-reset status is held in the Standby mode.
3. The value after reset differs depending on the product, as follows:

LUPD78062 UPD78063 LPD78064 uPD78P064Y | pPD780306 | LPD780308
uPD78062Y | pPD78063Y | uPD78064Y  uPD78064B | pPD780306Y | uPD780308Y
UPD78P064  pPD78P064B LPD78P0308
LPD78P0308Y
IMS | 44H C6H C8H CCH CFH

4. The following registers are provided for uPD780308/308Y Subseries products only:
IXS, TCL4, SIO3, CSIM3, and SIPS.
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(19) Register controlling internal memory capacity

The uPD78P064/64Y, 78P064B, and 78P0308/308Y allow users to select the internal memory capacity.
The following registers are used to control the internal memory capacity:

 Internal memory size switching register (IMS)
« Internal expansion RAM size switching (1XS)
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(a) uPD78P064/64Y and 78P064B Subseries

To map the ROM memory and the internal high-speed memory of the pPD78P064/64Y or 78P064B identically to that
of a mask ROM version, the value at the time the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register (  uPD78P064/64Y and 78P064B)

Symbol 7 6 5 4 3 2 1 0 Address Q:Seét RIW
IMS |RAM2 ‘ RAM1 ‘ RAMO ‘ 0 ‘ROM3 ‘ ROMZ‘ROMl‘ROMol FFFOH C8H R/W
RAM2 |RAM1 |RAMO Internal high-speed RAM capacity selection
0 1 0 512 bytes Nete
1 1 1 | 1024 bytes
Settings other than above are prohibited
ROM3|ROM2 [ROM1|ROMO Internal ROM capacity selection
0 1 0 0 16K Note
0 1 1 0 24K Note
1 0 0 0 | 32K

Settings other than above are prohibited

Note: Setting prohibited for the uPD78064B Subseries.

The following table shows the set value of IMS to map the memory of the uPD78P064/64Y or 78P064B identically to
that of a mask ROM version.

Set Value of Internal Memory Size Switching Register (  uPD78P064/64Y and 78P064B)

Target Mask ROM Version Set Value of IMS
uPD78062/62Y 44H
HPD78063/63Y C6H
uPD78064/64Y, 78064B C8H

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
above.
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(b) uPD78P0308/308Y Subseries
To map the ROM memory and the internal high-speed RAM memory of the pPD78P0308 or 78P0308Y identically to

that of a mask ROM version, the value at the time the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register (  uPD78P0308/308Y)

After

Symbol 7 6 5 4 3 2 1 0 Address Reset RIW
IMS |[RAM2 | RAM1 |[RAMO| 0 |ROM3|ROM2 | ROM1|ROMO FFFOH CFH RIW
RAM2 |RAM1 |RAMO Internal high-speed RAM capacity selection

1 1 0 | 1024 bytes

Settings other than above are prohibited

ROM3|ROM2 |[ROM1|ROMO

Internal ROM capacity selection

1 0 0 |48K

1 1 1 | 60K

Settings other than above are prohibited

The following table shows the set value of IMS to map the memory of the uPD78P0308/308Y identically to that of a

mask ROM version.

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table

Set Value of Internal Memory Size Switching Register (  uPD78P0308/308Y)

Target Mask ROM Version Set Value of IMS

uUPD780306F/306Y CCH

HPD780308/308Y CFH

above.
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(20) Register controlling internal expansion RAM capacity ( UPD780308/308Y Subseries only)
The pPD78P0308/308Y allow users to select the internal expansion RAM capacity.
The following register is used to control the internal expansion RAM capacity. This register is not in the uPD78064

subseries.

« Internal expansion RAM size switching register (1XS)

Format of Internal Expansion RAM Size Switching Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset RIW
IXS| O 0 0 0 |IXRAM3 | IXRAM2 | IXRAM1 | IXRAMO FFF4H 0AH w
IXRAM3 | IXRAM2 | IXRAM1 | IXRAMO Internal expansion RAM capacity selection
1 0 1 0 | 1024 bytes

Settings other than above are prohibited

The following table shows the set value of IXS to map the internal expansion RAM of the uPD78P0308/308Y identi-
cally to that of a mask ROM version.

Set Value of Internal Expansion RAM Size Switching Register

Target Mask ROM Version Set Value of IXS
uPD780306/306Y OAH
©PD780308/308Y

Cautions: 1. For the mask ROM version, IXS does not need to be set.
2. When using a mask ROM version, do not set a value to IXS other than those shown in the table
above.
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6.7 uPD78078, 78075B, and 78070A Subseries

6.7.1 Documentation Reference Information

Device Series Number | User’'s Manual Number | Date Published

uPD78078, 78Y U10641EJ4VOUMO0O December 1997
uPD78075B, 75BY U12560EJ1VOUMO0
puPD78070A, 70AY U10200EJ2VOUMO0

August 1997
January 1998

Caution: The user should check the current User’s Manual with the information in this section to be sure of
having the most up-to-date information.

6.7.2 Device Series Differences

Device Series Number ROM and RAM Differences External Bus

ROM Size RAM Size Mode
puPD78078, 78078Y 48K/60K Multiplexed
puPD78075B, 78075BY | 32K/40K/60K 1K or separate
HPD78070A, 78070AY | None Separate

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>
2. (7)
3. @
4.
Example:
<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCCZ| PCCl| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7
Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction

SET1 PCC2

is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.7.3 Memory Address Space

Each model in the uPD78078/78Y, 78075B/75BY, and 78070A/70AY Subseries can access a memory space of 64
Kbytes. Figures 6-35 through 6-39 show memory maps of the respective models.

Figure 6-35. Memory Map ( pPD78070A/70AY)

A
FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 bits
FEFFH| General-purpose registers
EEEOH 32 x 8 hits
FEDFH
Internal high-speed RAM
1024 x 8 bhits
FBOOH
FAFFH
Reserved
FAEOH
FADFH
Internal buffer RAM
32 x 8 hits
FACOH
Data memory FABFH
space OFFFH
Reserved = CALLF entry area =
FA80H 0800H
FA7FH 07FFH
= Program area =
0080H
Program External memory 007FH
9 64128 x 8 bits i
memory X = CALLT table area
space
0040H
003FH
Vector table area
Y 0000H 0000H
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Figure 6-36. Memory Map ( uPD78074B/74BY)

space

FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 bits
FEFFH| General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH 7TFFFH
Internal buffer RAM
32 x 8 bits 3 Program area e
FACOH
Data memory FABFH 1000H
OFFFH
Reserved 3 CALLF entry area 7
FA80H 0800H
FA7FH 07FFH
L External memory A 3 Program area 3
"~ 31360 x 8 bits
0080H
Program 8000H 007FH
memory 7FFFH CALLT table area
space
A Internal ROM i gggg:
T 32768 x 8 bits h
Vector table area
0000H 0000H

[(4

[(4
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Figure 6-37. Memory Map ( uPD78075B/75BY)

Data memory

space

FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 hits
FEFFH| General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH
Internal buffer RAM
32 x 8 bits
FACOH
FABFH
Reserved
FA80H
] FATFH
AL External memory ,_
T 23168 x 8 bits T
AO00H
Program 9FFFH
memory
space
AL Internal ROM ,_
T 40960 x 8 bits h
Y 0000H

9FFFH

))

1000H

Program area

))
[{¢

OFFFH

0800H

CALLF entry area

[(¢

07FFH

))

0080H

Program area

))
[{4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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Figure 6-38. Memory Map ( uPD78076/76Y)

space

FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 hits
FEFFH General-purpose registers
FEEOH 32 x 8 bits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH BFFFH
Internal buffer RAM
32 x 8 bits = Program area
FACOH
Data memory FABFH d 1000H
Reserve
F800H OFFFH
F7FFH A .
Internal = CALLF entry area
X expansion RAM
FA00H 1024 x 8 bits 0800H
F3FFH 07FFH
L External memory ¥ Program area
I~ 13312 x 8 hits
0080H
COO0H 007FH
Program BFFFH
memory CALLT table area
space 0040H
iy Internal ROM __ 003FH
T 49152 x 8 bits h
Vector table area
0000H 0000H

))
({4

))
{4

489



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Figure 6-39. Memory Map ( uPD78078/78Y, 78P078/78Y)

A
FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 bits
FEFFH| General-purpose registers
FEEOH 32 x 8 hits
FEDFH
Internal high-speed RAM
1024 x 8 bits
FBOOH
FAFFH
Reserved
FAEOH
FADFH EFFFH
Internal buffer RAM
32 x 8 bits = Program area =
FACOH
Data memory FABFH 1000H
space Reserved
p F8O0H OFFFH
F7FFH . e
Internal * CALLF entry area *
3= expansion RAM =
FA00H 1024 x 8 bits 0800H
F3FFH O7FFH
= Program area =
Reserved Not
0080H
FOOOH 007FH
EFFFH CALLT table area
Program L Internal ROM/PROM | 88‘3‘2:
memory T 61440 x 8 bits T
space
Vector table area
Y 0000H 0000H

Note: When the internal ROM or internal PROM size is 60K, the area FOOOH to F3FFH cannot be used. FOOOH
to F3FFH can be used as external memory by setting the internal ROM size to less than 56K via the
internal memory size switching register (IMS).
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6.7.4 Special Function Registers (SFRs)

Table 6-27. Special Function Register List (

uPD78078/78Y, 78075B/75BY, and 78070A/70AY Subseries) (1/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits |16 Bits
FFOOH Port 0 PO R/W v v - 00H
FFO1H Port 1 P1 v v —
FFO2H Port 2 P2 v v -
FFO3H Port 3 P3 v v -
FFO4H Port 4 Note 1 P4 v v - Undefined
FFOSH Port 5 Note ! P5 VA A
FFO6H Port 6 P6 v v -
FFO7H Port 7 P7 Vv Vv - 00H
FFO8H Port 8 Note 1 P8 v v -
FFO9H Port 9 P9 v v -
FFOAH Port 10 P10 v v -
FFOCH Port 12 P12 v v -
FFODH Port 13 P13 v v -
FF10H Capture/compare register 00 CROO - - v Undefined
FF11H
FF12H Capture/compare register 01 CRO1 - - v
FF13H
FF14H 16-bit timer register T™MO R - - v 0000H
FF15H
FF16H Compare register 10 CR10 R/W - v - Undefined
FF17H Compare register 20 CR20 - v -
FF18H 8-bit timer register 1 TMS | TM1 R - v v 00H
FF19H 8-bit timer register 2 T™M2 - v
FF1AH Serial 1/0O shift register 0 SI00 R/W - v - Undefined
FF1BH Serial I/O shift register 1 SI01 - v -
FF1FH A/D conversion result register ADCR R - v -
FF20H Port mode register 0 PMO R/W v v - FFH
FF21H Port mode register 1 PM1 v v -
FF22H Port mode register 2 PM2 v v -
FF23H Port mode register 3 PM3 v v -
FF25H Port mode register 5 Noet PM5 v v -
FF26H Port mode register 6 PM6 v v -
FF27H Port mode register 7 PM7 v v -
FF28H Port mode register 8 Notet PM8 v v -
FF29H Port mode register 9 PM9 v v -
FF2AH Port mode register 10 PM10 v v -
FF2CH Port mode register 12 PM12 v v -
FF2DH Port mode register 13 PM13 v v -
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Table 6-27. Special Function Register List (

LPD78078/78Y, 78075B/75BY, and 78070A/70AY Subseries) (2/3)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8Bits | 16 Bits
FF30H Real-time output buffer register L RTBL R/W - v - 00H
FF31H Real-time output buffer register H RTBH - v -
FF34H Real-time output port mode register RTPM v v -
FF36H Real-time output port control register RTPC v v -
FF38H Correction address register 0 No©?2 CORADO - - v
FF39H
FF3AH Correction address register 1 Noe?2 CORAD1 - - v
FF3BH
FF3FH External bus type select register EBTS - v -
FF40H Timer clock select register 0 TCLO v v -
FF41H Timer clock select register 1 TCL1 - v -
FF42H Timer clock select register 2 TCL2 - v -
FF43H Timer clock select register 3 TCL3 - v - 88H
FF47H Sampling clock select register SCS - v - 00H
FF48H 16-bit timer mode control register TMCO v v -
FF49H 8-bit timer mode control register 1 TMC1 v v -
FF4AH Watch timer mode control register TMC2 v v -
FF4CH Capture/compare control register 0 CRCO v v - 04H
FF4EH 16-bit timer output control register TOCO v v - 00H
FF4FH 8-bit timer output control register TOC1 v v -
FF50H Compare register 50 CR50 - v -
FF51H 8-hit timer register 5 TM5 R - v -
FF52H Timer clock select register 5 TCL5 R/W - v -
FF53H 8-bit timer mode control register 5 TMC5 v v -
FF54H Compare register 60 CR60 - v -
FF55H 8-hit timer register 6 TM6 R - v -
FF56H Timer clock select register 6 TCL6 R/W - v -
FF57H 8-bit timer mode control register 6 TMC6 v v -
FF60H Serial operation mode register 0 CSIMO v v -
FF61H Serial bus interface control register SBIC v v -
FF62H Slave address register SVA - v - Undefined
FF63H Interrupt timing specification register SINT v v - 00H
FF68H Serial operation mode register 1 CSsiM1 v v -
FF69H Automatic data transmit/receive control register ADTC v v -
FF6AH Automatic data transmit/receive address pointer ADTP - v -
FF6BH Automatic data transmit/receive interval specification register ADTI v v -
FF70H Asynchronous serial interface mode register ASIM v v -
FF71H Asynchronous serial interface status register ASIS R - v -
FF72H Serial operation mode register 2 CSIM2 R/W v v -
FF73H Baud rate generator control register BRGC - v -
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Table 6-27. Special Function Register List (

LPD78078/78Y, 78075B/75BY, and 78070A/70AY Subseries) (3/3)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit | 8 Bits |16 Bits
FF74H _'IIaDsLniE s_hif_t rfg_ist_er_ ____________ | '[X_S | SI02 W - v - FFH
Receive buffer register RXB R

FF80H A/D converter mode register ADM R/W v v - 01H
FF84H A/D converter input select register ADIS - v - O00H
FF8AH Correction control register Not?2 CORCN v v -
FFO0H D/A conversion value set register 0 DACSO0 - v -
FF91H D/A conversion value set register 1 DACS1 - v -
FFO8H D/A converter mode register DAM v -
FFDOH to | External access area o3 v v - Undefined
FFDFH
FFEOH Interrupt request flag register OL IFO | IFOL v v v 00H
FFE1H Interrupt request flag register OH IFOH v v
FFE2H Interrupt request flag register 1L IF1L v v -
FFE4H Interrupt request mask register OL MKO | MKOL v v v FFH
FFE5H Interrupt request mask register OH MKOH v v
FFE6H Interrupt request mask register 1L MK1L v v -
FFESH Priority order specification flag register OL PRO | PROL v v v
FFE9H Priority order specification flag register OH PROH v v
FFEAH Priority order specification flag register 1L PR1L v v -
FFECH External interrupt mode register 0 INTMO - v - O00H
FFEDH External interrupt mode register 1 INTM1 - v -
FFFOH Internal memory size switching register IMS - v - Note 4
FFF2H Oscillation mode select register OSMS W - v - 00H
FFF3H Pull-up resistor option register H PUOH R/W v v -
FFF4H Internal expansion RAM size switching register Noe® IXS W - v - Note 5
FFF6H Key return mode register Nete ! KRM R/IW v v - 02H
FFF7H Pull-up resistor option register L PUOL v v - 00H
FFF8H Memory expansion mode register MM v v - 10H
FFFOH Watchdog timer mode register WDTM v v - 00H
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register PCC v v -
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Notes: 1.

This register is not provided for the uPD78070A/70A Subseries.
This register is provided for the uPD78078/78Y Subseries only.

The external access area cannot be accessed in SFR addressing. Access the area with direct
addressing.

The value after reset differs depending on the product, as follows:

LPD78070A
LPD78070AY

uPD78074B
uPD78074BY

uPD78075B
LUPD78075BY

uPD78076
LUPD78076Y

LUPD78078
UPD78078Y

LPD78P078
uPD78P078Y

IMS

COH

C8H

CAH

CCH

CFH
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To use a mask ROM version, do not set to IMS a value other than that after reset (except, however,
when the external device expansion function is used with the uPD78078/78Y).

The value after reset differs depending on the product, as follows:

uPD78078/78Y Subseries products: 0AH

UPD78075B/75BY Subseries products: OCH

To use a mask ROM version, do not set to IXS a value other than that after reset.



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(1) Registers controlling port functions

The following four types of registers control the ports:

» Port mode registers (PMO to PM3, PM5 to PM10 Nl PM12, PM13)
 Pull-up resistor option registers (PUOH, PUOL)

Notes: 1. The uPD78070A/70AY do not have PM5 and PM8.
2. This register is not provided for the uPD78070A/70AY.
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Format of Port Mode Registers ( pPD78078/78Y and 78075B/75BY Subseries)

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
PMO 1 PMO06 | PMO5 | PM04 | PMO03 | PM02 | PMO1 1 FF20H FFH R/W
PM1 |PM17|PM16|PM15|PM14 |PM13|PM12|PM11 PM10 FF21H FFH R/W
PM2 | PM27 |PM26 |PM25 | PM24 |PM23 | PM22 | PM21|PM20 FF22H FFH R/W
PM3 | PM37|PM36 |PM35 |PM34 |PM33 |PM32 | PM31 | PM30 FF23H FFH R/W
PM5 | PM57 |PM56 | PM55 | PM54 | PM53 | PM52 | PM51 | PM50 FF25H FFH R/W
PM6 |PM67 |PM66 | PM65 | PM64 |PM63 | PM62 | PM61 | PM60 FF26H FFH R/W
PM7 1 1 1 1 1 PM72 |PM71|PM70 FF27H FFH R/W
PM8 |PM87|PM86 |PM85 |PM84 |PM83|PM82 | PM81 | PM80 FF28H FFH R/W
PM9 1 |PM96 |PM95|PM94|PM93|PM92|PM91|PM90 FF29H FFH R/W
PM10 1 1 1 1 |PM103|PM102|PM101PM100 FF2AH FFH R/W
PM12 |[PM127/PM126 PM125/PM124PM123|PM122 PM121|PM120| FF2CH FFH R/W
PM13 1 1 1 1 1 1 |PM131|PM130] FF2DH FFH R/W

Pmn pin input/output mode selection
(m=0t03,5t010,12,13:n=0t0 7)

0 Output mode (output buffer ON)

PMmn

1 Input mode (output buffer OFF)

Cautions: 1. Pins P00 and P07 are input-only pins.

2. Because port 0 has an alternate function as an external interrupt request input, when the port
function output mode is specified and the output level is changed, the interrupt request flag is
set. When the output mode is used, therefore, the interrupt mask flag should be set to 1 before-
hand .

3. /0 specification of pins P40 to P47 is set by using the memory expansion mode register (MM)
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Symbol
PMO

PM1

PM2

PM3

PM6

PM7

PM9

PM10

PM12

PM13

Format of Port Mode Registers ( uPD78070A/70AY Subseries)

7 6 5 4 3 2 1 0
1 |PMO06|PMO0S5|PMO04 | PM03|PMO2|PMO1| 1
PM17|PM16 |PM15|PM14 | PM13 |PM12 | PM11|PM10
PM27 |PM26 | PM25 | PM24 |PM23 | PM22 | PM21 | PM20
PM37 |PM36 | PM35 | PM34 |PM33 | PM32 | PM31 | PM30
1 |PM66| 1 1 |PM63|PM62|PM61|PM60
1 1 1 1 1 |PM72|PM71|PM70
1 |PM96|PM95|PM94|PM93 |PM92 | PM91|PM90
1 1 1 1 |PM103|PM102/PM101PM100
PM127 PM126|PM125PM124/PM123|PM122PM121PM120
1 1 1 1 1 1 |PM131|PM130

After
Address Reset R/W
FF20H FFH RIW
FF21H FFH R/W
FF22H FFH R/W
FF23H FFH RIW
FF26H FFH R/W
FF27H FFH RIW
FF29H FFH RIW
FF2AH FFH R/W
FF2CH FFH RIW
FF2DH FFH RIW

Cautions: 1. Pins P00 and P07 are input-only pins.

2. Because port 0 has an alternate function as an external interrupt request input, when the port
function output mode is specified and the output level is changed, the interrupt request flag is
set.

hand .

Pmn pin input/output mode selection

PMmN | = 0103,6,7,9,10,12,13:n =010 7)

0 Output mode (output buffer ON)

1 Input mode (output buffer OFF)

When the output mode is used, therefore, the interrupt mask flag should be set to 1 before-
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Format of Pull-up Resistor Option Registers
(uPD78078/78Y and 78075B/75BY Subseries)

Symbol 7 6 <5> <4> 3 <2> <1> <0> Address Réf;irt R/W

PUOH 0 0 |PUO13PUO12 0 |PUO10PUOY|PUO8 FFF3H 00H R/W
<7> <6> <5> <4> <3> <2>  <1> <0>

PUOL |PUO7|PUO6|PUO5|PUO4 | PUO3|PUO2| PUO1|PUOO FFF7H O0H R/W

Pm internal pull-up resistor selection

PUOM| =010 10, 12, 13)
0 Internal pull-up resistor not used
1 Internal pull-up resistor used

Cautions: 1. P00 and PQ7 pins do not incorporate a pull-up resistor.
2. When ports 1, 4, 5, and the P64 to P67 pins, or port 8 pins are used as alternate-function
pins, an on-chip pull-up resistor cannot be used even if 1 is set in the PUOm bit of PUOH
and PUOL (m=1,41to 6, or 8).
3. Pins P60 to P63 and P90 to 93 can be connected with a pull-up resistor by mask option only
for a mask ROM version.
4. Bits 3, 6, and 7 of PUOH should be set to 0.

Format of Pull-up Resistor Option Registers ( uPD78070A/70AY Subseries)

Symbol 7 6 <5> <4> 3 <2> <1> <0> Address R"Aef;irt R/W

PUOH 0 0 |PUO13PUO12] 0 |PUO10PUOY9| O FFF3H 00H R/W
<7> <6> <5> <4> <3> <2>  <1> <0>

PUOL |PUO7/PUO6| O 0 |PUO3|PUO2|PUO1|PUOO FFF7H OO0H R/W

Pm internal pull-up resistor selection

PUOMI m=0103,6,7, 9,10, 12, 13)
0 Internal pull-up resistor not used
1 Internal pull-up resistor used

Cautions: 1. P00, P07, P60 to P63, and P90 to P93 pins do not incorporate a pull-up resistor.
2. When port 1 or the P66 pin is used as an alternate function pin, an on-chip pull-up resistor
cannot be used even if 1 is set in the PUOm bit of PUOL (m = 1, 6).
3. Bits 0, 3, 6, and 7 of PUOH and bits 4 and 5 of PUOL should be set to 0.

Caution: When the falling edge detection of port 4 is used, KRIF should be cleared to O (it is not cleared
to 0 automatically).
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(2) Registers controlling clock generator

The following two registers control the clock generator:

» Processor clock control register (PCC)

» Oscillation mode select register (OSMS)

Symbol
PCC

R/W

R/W

R/W

Format of Processor Clock Control Register

After
<7> <6> <5> <4> 3 2 1 0 Address Reset R/W
MCC | FRC | CLS | CSS 0 PCC2| PCC1| PCCO FFFBH 04H R/w Note'1
css | pecal pectl peco CPU clock (fceu) selection
MCS =1 MCS =0
0 0 0 | fxx fx x/2
0 0 1 | fxi2 fx/2 fx/2°
0 0 1 0 |f2? fx/22 fx/2°
0 | 1 | 1 |fw2 £/2° /2"
1] 0 | 0 [fod2 f/2* £/2°
0 0 0
0 0 1
1 0 1 0 fxr/2
0 1 1
1 0 0
Other than above Setting prohibited

CLS | CPU clock status
0 Main system clock
1 Subsystem clock
FRC | Subsystem clock feedback resistor selection
0 Internal feedback resistor used
1 Internal feedback resistor not used
MCC | Main system clock oscillation control Note 2
0 Oscillation possible
1 Oscillation stopped
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Notes: 1. Bit5is a read-only bit.
2. When the CPU is operating on the subsystem clock, MCC should be used to stop the main
system clock oscillation. A STOP instruction should not be used.

Caution: Bit 3 must be set to 0.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillator frequency
fx: Subsystem clock oscillator frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

The fastest instruction of the uPD7807x Subseries can be executed in two clocks of the CPU clock. The relationship
between the CPU clock (fcpu) and the minimum instruction execution time is shown in the table below.

Relationship between CPU Clock and Minimum Instruction Execution Time

CPU Clock (fcpu) Minimum Instruction Execution Time: 2/fceu
fx 0.4 us
fx/2 0.8 us
fx/22 1.6 us
fx/23 3.2 us
fx/24 6.4 us
fx/25 12.8 us
fxt/2 122 us

Remarks: fx = 5.0 MHz, fxt = 32.768 kHz
fx:  Main system clock oscillation frequency
fxt:  Subsystem clock oscillation frequency
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Format of Oscillation Mode Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
OSMS| 0 0 0 0 0 0 0 | MCS FFF2H 00H W

L MCS | Main system clock scaler control

0 Scaler used

1 Scaler not used

Cautions: 1. Writing data (including same data as previous) to OSMS causes a delay of the main system
clock cycle of up to 2/f x during the write operation. Therefore, if this register is written
during the operation, in peripheral hardware that operates with the main system clock a
temporary error occurs in the count clock cycle of the timer, etc. In addition, because the
oscillation mode is changed by this register, the clocks for the peripheral hardware as well
as that for the CPU are switched.
Therefore, writing to OSMS should be performed only immediately after reset signal re-
lease and before peripheral hardware operation starts.

2. When writing “1”"to MCS,V pb must be 2.7 V or higher before the write execution.
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(3) Registers controlling 16-bit timer/event counter

The following seven registers control the 16-bit timer/event counter:

» Timer clock select register 0 (TCLO)
 16-bit timer mode control register (TMCO)
» Capture/compare control register 0 (CRCO)
» 16-bit timer output control register (TOCO)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
» External interrupt mode register 0 (INTMO)
- Refer to section (17) for the register format.
« Sampling clock select register (SCS)
- Refer to section (17) for the register format.
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Format of Timer Clock Select Register 0

Symbol <7> 6 5 4 3 2 1 0 Address  After Reset R/W
TCLO | CLOE ‘TCLOG‘TCLOS‘TCLO4‘TCL03‘TCL02‘TCLOl‘TCLOOl FF40H 00H RIW

This section controls the clock output circuit.

Refer to (8) Registers controlling clock output function or
Chapter 13 of uPD78078, 78078Y Subseries User's Manual,
Chapter 13 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 13 of uPD78070A, 78070AY Subseries User's Manual
for detailed information.

16-bit timer register count clock selection

TCLO6|TCLO5|TCLO4|
MCS=1 MCS =0

0 0 0 TIOO (Valid edge specifiable)
0 0 1 2fxx Setting prohibited fx (5.0 MHz)
0 1 0 fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1 | 2 fx/2 (2.5 MHz) fx/2% (1.25 MHz)
1 0 0 | fxx/2? fx/2% (1.25 MHz) fx/2® (625 kHz)
1 1 1 Watch timer output (INTTM3)

Settings other than above are prohibited

Cautions: 1. External interrupt mode register O sets the TIOO/INTPO pin valid edge, and the sampling
clock select register selects the sampling clock frequency.
2. To read the count value when TI00 has been specified as the TMO count clock, the value
should be read from TMO, not from capture/compare register 01 (CR01).
3. To write data other than that already written to TCLO, stop the timer operation once.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TI0O: 16-bit timer/event counter input pin
TMO: 16-bit timer register
MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.

503



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Symbol
TMCO

504

Format of 16-Bit Timer Mode Control Register

7 6 5 4 3 2 1 <0> Address  After Reset R/W
0 TMCO03|TMC02| TMCO01| OVFO FF48H 00H R/W
OVFO0| 16-bit timer register overflow detection
0 Overflow not detected
1 Overflow detected
TMCO03|TMCO02|TMCO01| Operating mode and Clear mode TOO output timing Interrupt generation
0 0 0 Operation stop (TMO cleared to 0) No change Not generated
0 0 1 PWM mode (free running) PWM pulse output Generated when
TMO and CR0OO match,
0 | 1 | 0 | Freerunning mode TMO and CROO match | 'ty and CRO1 match
or TMO and CRO1 match
0 1 1 TMO and CROO match,
TMO and CRO1 match,
or on TIOO valid edge
1 0 0 Clear and start on TI0O valid edge TMO and CROO match
or TMO and CRO1 match
1 0 1 TMO and CROO match,
TMO and CRO1 match,
or on TIOO valid edge
1 1 0 Clear and start when TMO and CR0O0 | TMO and CR0OO0 match
match or TMO and CRO1 match
1 1 1 TMO and CROO match,
TMO and CRO1 match,
or on TIOO valid edge
Cautions: 1. The 16-bit timer register (TMO) starts operation when a value other than 0, 0, 0 is set to

Remarks:

TMCO01 to TMCO3 (operation stop mode). To stop the operation, set TMCO1 to TMCO3 to
0,0,0.
2. Switch the Clear mode and the TOO output timing after stopping the timer operation (by
setting TMCO1 to TMCO03 to 0, 0, 0).
3. Set the valid edge of the TIOO/INTPO pin with external interrupt mode register 0 (INTMO)
and select the sampling clock frequency with the sampling clock select register (SCS).
4. When using the PWM mode, set the PWM mode and then set data to CROO.
5. If the mode is set so that the timer is cleared and starts when TMO and CR0OO match, the
OVFO flag is set to 1 when the TMO value changes from FFFFH to 0000H with CROO set

to FFFFH.

TOO:  16-bit timer/event counter output pin
TIOO:  16-bit timer/event counter input pin
TMO:  16-bit timer register

CRO00: Compare register 00

CRO01: Compare register 01
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Symbol
CRCO

Format of Capture/Compare Control Register 0

7 6 5 4 3 2 1 0 Address  After Reset R/W
CRC02|CRC01|CRC00 FF4ACH 04H R/W
L CRCO00| CROO operating mode selection

0 Operates as compare register
1 Operates as capture register

CRCO01| CROO capture trigger selection
0 | Captures on valid edge of TIO1
1 | Captures on valid edge of TI00

CRCO02| CRO1 operating mode selection
0 | Operates as compare register
1 | Operates as capture register

Cautions: 1. Timer operation must be stopped before setting CRCO.
2. When Clear and Start mode on a match between TM0 and CROO is selected with the 16-bit
timer mode control register, CR00 should not be specified as a capture register.
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IAL FUNCTION REGISTERS

Symbol

Format of 16-Bit Timer Output Control Register

7 <6> <5> 4 <3>  <2> 1 <0> Address  After Reset R/W
TOCOl 0 ‘OSPT‘OSPE‘TOCM‘ LVSO ‘ LVRO ‘TOCOl‘ TOE0| FF4EH O00H R/W
TOEOQ | 16-bit timer/event counter output control
0 Output disabled (Port mode)
1 Output enabled
In PWM mode In other modes
TOCO01 - - -
Active level selection | Timer output F/F control by
match of CRO0 and TMO
0 | Active high Inversion operation disabled
1 Active low Inversion operation enabled
16-bit timer/event counter timer
LVS0 |LVRO output F/F status setting
0 0 No change
0 1 Timer output F/F reset (0)
1 0 Timer output F/F set (1)
1 1 Setting prohibited
TOCO04| Timer output F/F control by match of CRO1 and TMO
0 Inversion operation disabled
1 Inversion operation enabled
OSPE| One-shot pulse output control
0 Continuous pulse output
1 One-shot pulse output
OSPT | Control of one-shot pulse output trigger by software
0 No one-shot pulse trigger
1 One-shot pulse trigger used
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Cautions: 1. Timer operation must be stopped before setting TOCO (except, however, OSPT).
If LVSO and LVRO are read after data is set, they will be 0.

2.

OSPT is cleared automatically after data settin
fxx/2N is the clock supplied to the CPU, and f

g, and will therefore be 0 if read.
xx/2%, fxx/28, and fxx/2” are clocks supplied to

peripheral hardware. f xx/2Vis stopped in HALT mode.
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(4) Registers controlling 8-bit timer/event counters 1 and 2

The following four registers control 8-bit timer/event counters 1 and 2:

Timer clock select register 1 (TCL1)

 8-bit timer mode control register 1 (TMC1)
 8-hit timer output control register (TOC1)

» Port mode register 3 (PM3)

- Refer to section (1) for the register format.
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Format of Timer Clock Select Register 1

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
TCL1 |TCL17|TCL16|TCL15[TCL14|{TCL13[TCL12|{TCL11[{TCL10 FF41H 00H R/W
8-bit timer register 1 count clock selection
TCL13[TCL12|TCL11|TCL10
MCS =1 MCS =0

0 0 0 0 TI1 falling edge
0 0 0 1 TI1 rising edge
0 1 1 0 |fx/2 /2 (2.5 MHz) fx/2° (1.25 MHz)
0 1 1 1| fxd2® fx/2° (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 | mx2® fx/2° (625 kHz) fx/2* (313 kHz)
1 0 0 1| fxx/2* fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 |fx2° fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| 2 fx/2°(78.1 kHz) fx/2” (39.1 kHz)
1 1 0 0 |2’ x/2(39.1 kHz) x/2° (19.5 kHz)
1 1 0 1| Bx2® fx/2° (19.5 kHz) x/2° (9.8 kHz)
1 1 1 0 |fx2® x/2° (9.8 kHz) fx/2"° (4.9 kHz)
1 1 1 1| 2™ fx/2" (2.4 kHz) fx/2'% (1.2 kHz)

Settings other than above are prohibited

8-bit timer register 2 count clock selection
TCL17|TCL16|TCL15[TCL14
MCS=1 MCS=0
0 0 0 0 TI2 falling edge
0 0 0 1 TI2 rising edge
0 1 1 0 |fxx/2 x/2 (2.5 MHz) x/2% (1.25 MHz)
0 1 1 1| fxn/2? fx/22 (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 |fxw2® fx/2° (625 kHz) fx/2* (313 kHz)
1 0 0 1| 2 fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 |fxx/2® fx/2° (156 kHz) x/2° (78.1 kHz)
1 0 1 1| f2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)
1 1 0 0 |2’ fx/2” (39.1 kHz) fx/2° (19.5 kHz)
1 1 0 1| fo2® fx/28(19.5 kHz) fx/2° (9.8 kHz)
1 1 1 0 |fxx/2° fx/2° (9.8 kHz) fx/2" (4.9 kHz)
1 1 1 1| 2™ fx/2" (2.4 kHz) x/2"? (1.2 kHz)

Settings other than above are prohibited

Caution: To write data other than that already written to TCL1, stop the timer operation once.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TI1: 8-bit timer register 1 input pin
TI2: 8-bit timer register 2 input pin
MCS: Bit O of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol

TMC1

Format of 8-Bit Timer Mode Control Register 1

7 6 5 3 2 <1> <0> Address  After Reset R/W
0 0 0 0 |TMC12|TCE2|TCEl1| FF49H 00H RIW
L TCE1 | 8-bit timer register 1 operation control
0 Operation stop (TM1 clear to 0)
1 Operation enable
TCE2 | 8-bit timer register 2 operation control
0 Operation stop (TM2 clear to 0)
1 Operation enable
TMC12| Operating mode selection
0 8-bit timer register x 2 channel mode (TM1, TM2)
1 16-bit timer register x 1 channel mode (TMS)

Cautions: 1. Stop the timer operation before switching the operating mode.
2. When used as a 16-bit timer register, TCE1 should be used to control the enable/stop func-

tion.
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Format of 8-Bit Timer Output Control Register

Symbol <7> <6> 5 <4>  <B> <2> 1 <0> Address  After Reset R/W
TOC1|LVS2 |[LVR2 TOC15 TOE2| LVS1 |LVR1 [TOC11 TOE1 FF4FH 00H R/W

L L] L

TOEL1 | 8-bit timer/event counter 1 outptut control

0 | Output disable (port mode)

1 Output enable

TOC11| 8-bit timer/event counter 1 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

LVS1 | LVR1] 8-hit timer/event counter 1 timer output F/F status set
0 0 | Unchanged
0 1 | Timer output F/F reset (0)
1 0 | Timer output F/F set (1)
1 1 | Setting prohibited

TOE?2 | 8-bit timer/event counter 2 output control

0 | Output disable (Port mode)

1 Output enable

TOC15| 8-bit timer/event counter 2 timer output F/F control

0 Inverted operation disable

1 Inverted operation enable

LVS2 | LVR2]| 8-hit timer/event counter 2 timer output F/F status set
0 0 | Unchanged
0 1 | Timer output F/F reset (0)
1 0 | Timer output F/F set (1)
1 1 | Setting prohibited

Cautions: 1. Timer operation must be stopped before setting TOCL1.
2. After data setting, O can be read from LVS1, LVS2, LVR1, and LVR2.
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(5) Registers controlling 8-bit timer/event counters 5 and 6

The following three types of registers control 8-bit timer/event counters 5 and 6:

e Timer clock select registers 5 and 6 (TCL5, TCL6)
e 8-bit timer mode control registers 5 and 6 (TMC5, TMC6)
« Port mode register 10 (PM10)

- Refer to section (1) for the register format.

Symbol
TCL5

Format of Timer Clock Select Register 5

7 6 5 4 3 2 1 0 Address  After Reset R/W
0 0 0 TCL53[TCL52|TCL51|{TCL50 FF52H OOH RIW
8-bit timer register 5 count clock selection
TCL53|TCL52| TCL51|TCL50]
MCS =1 MCS =0
0 0 0 0 | TI5 falling edge Nt
0 0 0 1 | TI5rising edge Nt
0 1 0 0 | 2fxx (Setting prohibited) fx (5.0 MHz)
0 1 0 1| fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1 0 | fx2 /2 (2.5 MHz) fx/2° (1.25 MHz)
0 1 1 1| fxx/2® fx/2° (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 | fxx/2® fx/2° (625 kHz) fx/2* (313 kHz)
1 0 0 1| 2 fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 |fxx2® fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| fxx2° fx/2° (78.1 kHz) fx/27 (39.1 kHz)
1 1 0 0 | fx2’ fx/27 (39.1 kHz) fx/2® (19.5 kHz)
1 1 0 1| f2® x/2° (19.5 kHz) fx/2° (9.8 kHz)
1 1 1 0 | fxx/2° x/2° (9.8 kHz) fx/2" (4.9 kHz)
1 1 1 1| 2™ fx/2™ (2.4 kHz) fx/2' (1.2 kHz)
Settings other than above are prohibited
Note: When a clock is input from the external, timer output (PWM output) cannot be used.

Caution: To write data other than that already set to TCL5, stop the timer operation once.

Remarks:

fxx:
fx:
TI5:
MCS:

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency
8-bit timer register 5 input pin

Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol
TCL6

512

Format of Timer Clock Select Register 6

7 6 4 3 2 1 0 Address  After Reset R/W
0 0 0 TCL63|TCL62|TCL61|TCL60 FF56H 00H RIW
8-bit timer register 6 count clock selection
TCL63|TCL62|TCL61|TCL60
MCS =1 MCS =0
0 0 0 0 | TI6 falling edge N°t
0 0 0 1 | TI6 rising edge Nt
0 1 0 0 2fxx (Setting prohibited) fx (5.0 MHz)
0 1 0 1| fxx fx (5.0 MHz) fx/i2 (2.5 MHz)
0 1 1 0 | fx2 fx/2 (2.5 MHz) fx/2? (1.25 MHz)
0 1 1 1| fw2? fx/2° (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 | fxx2® fx/2% (625 kHz) fx/2* (313 kHz)
1 0 0 1| fxxi2* fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 | fw2° fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| f2® fx/2° (78.1 kHz) fx/2” (39.1 kHz)
1 1 0 0 |2’ fx/27 (39.1 kHz) fx/2® (19.5 kHz)
1 1 0 1| x2® fx/2° (19.5 kHz) fx/2° (9.8 kHz)
1 1 1 0 | fx2® fx/2° (9.8 kHz) x/2'° (4.9 kHz)
1 1 1 1| fx2™ fx/2" (2.4 kHz) fx/2" (1.2 kHz)
Settings other than above are prohibited
Note: When a clock is input from the external, timer output (PWM output) cannot be used.

Caution: To write data other than that already set to TCL6, stop the timer operation once.

Remarks:

fxx:
fx:
Tl6:
MCS:

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency
8-bit timer register 6 input pin

Bit O of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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Format of 8-Bit Timer Output Control Register 5

Symbol <7> 6 5 4 <3>  <2> 1 <0> Address  After Reset R/W
TMC5| TCE5 [TMC56| O 0 LVS5 | LVR5 |[TMC51| TOES FF53H 00H R/W
TOES | 8-bit timer/event counter 5 output control

0 Output disabled (Port mode)

1 Output enabled

In PWM mode In other modes
TMC51
Active level selection | Timer output F/F1 control
0 Active high Inversion operation disabled
1 Active low Inversion operation enabled
LVS5 | LVR5 8-bit timer/event counter 5 timer

output F/F1 status setting

0 0 No change

0 1 Timer output F/F1 reset (0)

1 0 Timer output F/F1 set (1)

1 1 Setting prohibited

TMC56| 8-bit timer/event counter 5 operating mode selection

0 Clear and Start mode on match of TM5 and CR50

1 PWM mode (free running)

TCES | 8-bit timer register 5 operation control

0 Operation stop (TM5 clear to 0)

1 Operation enable

Cautions: 1. Timer operation must be stopped before setting TMCS5.
2. If LVS5 and LVR5 are read after data are set, they will be 0.
3. Be sure to set bits 4 and 5 to 0.
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Symbol
TMC6

514

Format of 8-Bit Timer Output Control Register 6

<7> 6 5 4 <3>  <2> 1 <0> Address  After Reset R/W
TCE6 |TMC66| O 0 LVS6 | LVR6 |TMC61| TOE6 FF57H 00H R/W
TOES6 | 8-bit timer/event counter 6 output control

0 Output disabled (Port mode)
6 Output enabled
In PWM mode In other modes
TMC61
Active level selection | Timer output F/F1 control
0 Active high Inversion operation disabled
1 Active low Inversion operation enabled
8-bit timer/event counter 6 timer
LVS6 | LVR6 output F/F1 status setting
0 0 No change
0 1 Timer output F/F1 reset (0)
1 0 Timer output F/F1 set (1)
1 1 Setting prohibited
TMCG66 | 8-bit timer/event counter 6 operating mode selection
0 Clear and Start mode on match of TM6 and CR60
1 PWM mode (free running)
TCESG | 8-bit timer register 6 operation control
0 Operation stop (TM6 clear to 0)
1 Operation enable

Cautions: 1. Timer operation must be stopped before setting TMCS6.
2. If LVS6 and LVR6 are read after data are set, they will be 0.

3. Be sure to set bits 4 and 5to 0.
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(6) Registers controlling watch timer

The following two registers control the watch timer:

« Timer clock select register 2 (TCL2)
» Watch timer mode control register (TMC2)

Format of Timer Clock Select Register 2

After

7 6 5 4 3 2 1 0 Addre R/W
Symbol ss Reset
TCL2 |TCL27[TCL26|TCL25|TCL24| 0 |TCL22|TCL21|TCL20, FF42H OO0H R/W

for detailed information.

This section controls the watchdog timer.

Refer to (7) Registers controlling watchdog timer or

Chapter 12 of uPD78078, 78078Y Subseries User's Manual,
Chapter 12 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 12 of uPD78070A, 78070AY Subseries User's Manual

This section controls the buzzer output function.

Refer to (9) Registers controlling buzzer output function or
Chapter 14 of uPD78078, 78078Y Subseries User's Manual,
Chapter 14 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 14 of uPD78070A, 78070AY Subseries User's Manual

for detailed information.

Watch timer count clock selection
TCL24

MCS =1 MCS =0

0 | fxx/2 fx/2" (39.1 kHz) fx/2% (19.5 kHz)

1 | fxr (32.768 kHz)

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fxr: Subsystem clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.

A 0.5 second or 0.25 second interval can be generated either with a 4.19304 MHz main

system clock or a 32.768 kHz subsystem clock
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Format of Watch Timer Mode Control Register

Symbol 7 6 5 4 3 2 1 0 Address  ATteT RIW
TMC2 0 |TMC26|TMC25|TMC24/TMC23|TMC22[TMC21|TMC20 FF4AH OOH R/W

TMC20| Watch operating mode selection
0 | Normal operating mode (flag set at fw/2*)
1 Fast feed operating mode (flag set at fw/2°)

TMC21| Prescaler operation control
0 Clear after operation stop
1 Operation enable

TMC22| 5-bit counter operation control
0 Clear after operation stop
1 Operation enable

Watch flag set time selection
TMC23
fxx=5.0-MHz operation fxx = 4.19-MHz operation fxr = 32.768-kHz operation
0 | 2"/fw (0.4 sec) 2"/fw (0.5 sec) 2"/fw (0.5 sec)
1 | 2w (0.2 sec) 2%%/fw (0.25 sec) 2%/fw (0.25 sec)
Prescaler interval time selection
TMC26(TMC25|TMC24
fxx = 5.0-MHz operation fxx = 4.19-MHz operation fxr = 32.768-kHz operation
0 0 0 | 2%fw (410 us) 2°Ifw (488 us) 2°Ifw (488 us)
0 0 1 | 2%fw (819 us) 2%/fw (977 ps) 2°/fw (977 ps)
0 1 0 | 2%fw (1.64 ms) 2%/fw (1.95 ms) 2%/fw (1.95 ms)
0 1 1 | 27/fw (3.28 ms) 27/fw (3.91 ms) 2'/fw (3.91 ms)
1 0 0 | 2%fw (6.55 ms) 2%/fw (7.81 ms) 2%/fw (7.81 ms)
1 0 1 | 2%fw (13.1 ms) 2%fw (15.6 ms) 2%/fw (15.6 ms)
Settings other than above are prohibited

Caution: When the watch timer is used, the prescaler should not be cleared frequently.

Remarks: fw: Watch timer clock frequency (fxx/27 or fxt)
fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fxr: Subsystem clock oscillation frequency
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(7) Registers controlling watchdog timer

The following two registers control the watchdog timer:

« Timer clock select register 2 (TCL2)
» Watchdog timer mode register (WDTM)

Format of Timer Clock Select Register 2

After
7 4 2 1 A R/W
Symbol 6 5 3 0 ddress Reset /
TCL2 |TCL27‘TCL26‘TCL25‘TCL24‘ 0 ‘TCLZZ‘TCLZl‘TCLZOl FF42H 00H R/W
L

This section controls the watch timer.

Refer to (6) Registers controlling watch timer or

Chapter 11 of puPD78078, 78078Y Subseries User's Manual,
Chapter 11 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 11 of uPD78070A, 78070AY Subseries User's Manual
for detailed information.

This section controls the buzzer output function.

Refer to (9) Registers controlling buzzer output function or
Chapter 14 of uPD78078, 78078Y Subseries User's Manual,
Chapter 14 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 14 of uPD78070A, 78070AY Subseries User's Manual
for detailed information.

Watchdog timer count clock selection
TCL22|TCL21|TCL20
MCS=1 MCS =0
0 0 0 | fx/2® fx/2® (625 kHz) fx/2* (313 kHz)
0 0 1| o2t fx/2* (313 kHz) fx/2° (156 kHz)
0 1 0 | fx/2® fx/2° (156 kHz) fx/2° (78.1 kHz)
0 1 1| fxx/2° x/2° (78.1 kHz) fx/2" (39.1 kHz)
1 0 0 | /2’ fx/2" (39.1 kHz) fx/2® (19.5 kHz)
1 0 1| fxx/2 fx/2° (19.5 kHz) x/2° (9.8 kHz)
1 1 0 | fxi2° fx/2° (9.8 kHz) fx/2"° (4.9 kHz)
1 1 1| b2t fx/2™ (2.4 kHz) fx/2' (1.2 kHz)

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
This register also controls the watch timer and the buzzer.
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Symbol
WDTM

518

Format of Watchdog Timer Mode Register

After

<7> 6 5 4 3 2 1 0 Address Reset R/W
RUN 0 0 |(WDTM4/WDTM3| O 0 0 FFFOH 00H R/W
L
Watchdog timer operation mode
WDTM4 | WDTM3 selection Note 1

Interval timer mode Note2

0 x (Maskable interrupt request occurs upon
generation of an overflow.)
Watchdog timer mode 1

1 0 | (Non-maskable interrupt request occurs
upon generation of an overflow.)
Watchdog timer mode 2

1 1 | (Reset operation is activated upon
generation of an overflow.)

RUN | Watchdog timer operation mode selection Note3
0 Count stop
1 Counter is cleared and counting starts
Notes: 1. Once setto 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.
2. The watchdog timer starts operating as an interval timer as soon as RUN has been set to 1.
3. Once set to 1, RUN cannot be cleared to 0 by software. Thus, once counting starts, counting can

only be stopped by RESET input.

Cautions: 1. When 1is setin RUN so that the watchdog timer is cleared, the actual overflow time is up to

Remark:

0.5% shorter than the time set by timer clock select register 2 (TCL2).

. To use watchdog timer modes 1 and 2, make sure that the interrupt request flag (TMIF4) is

0, and then set WDTM4 to 1.
If WDTM4 is set to 1 when TMIF4 is 1, the non-maskable interrupt request occurs, regard-
less of the contents of WDTMS.

x: Don't care
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(8) Registers controlling clock output function
The following two registers control the clock output function:
e Timer clock select register 0 (TCLO)

» Port mode register 3 (PM3)
- Refer to section (1) for the register format.
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Symbol <7> 6

5

4

Format of

3 2

Timer Clock Select Register 0

After

1 0
Reset

Address R/W

TCLO |CLOE‘TCL06‘TCL05‘TCLO4‘TCLO3‘TCL02‘TCL01‘TCLOOl

FF40H O0OH R/W

This section controls the 16-bit timer.

Refer to (3) Registers controlling 16-bit timer/event counter or
Chapter 8 of uPD78078, 78078Y Subseries User's Manual,
Chapter 8 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 8 of uPD78070A, 78070AY Subseries User's Manual
for detailed information.

PCL output clock selection
TCLO3[TCLO2/TCLO1[TCLOO
MCS =1 MCS =0
0 0 0 0 | fxr (32.768 kHz)
0 1 0 1 | fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1 0 | fxx/2 fx/2 (2.5 MHz) x/2° (1.25 MHz)
0 1 1 1 | fxx/2? fx/22 (1.25 MHz) x/2° (625 kHz)
1 0 0 0 | fxx/2® fx/2° (625 kHz) x/2* (313 kHz)
1 0 0 1| fxx/2* fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 | fxx/2® fx/2° (156 kHz) x/2° (78.1 kHz)
1 0 1 1| fxx/2® fx/2° (78.1 kHz) x/27 (39.1 kHz)
1 1 0 0 | fx/2’ fx/2" (39.1 kHz) x/2® (19.5 kHz)
Settings other than above are prohibited

CLOE| PCL output control
0 Output disable
1 Output enable

Cautions: 1. When enabling PCL output, set TCL0OO to TCL03, then set 1 in CLOE with a 1-bit memory
manipulation instruction.
2. To write data other than that already written to TCLO, stop the clock operation once.

Remarks:
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fxx:
fx:

fxT:

MCS:

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency
Subsystem clock oscillation frequency

Bit O of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz or fxr = 32.768 kHz.
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(9) Registers controlling buzzer output function

The following two registers control the buzzer output function:

« Timer clock select register 2 (TCL2)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.

Symbol
TCL2

Format of Timer Clock Select Register 2

After

7 6 4 3 2 1 0 Address R/W
Reset
[TCL27|TCL26[TCL25[TCL24| 0 ([TCL22[TCL21[TCL20 FF42H OOH R/W
L ]

This section controls the watchdog timer.

Refer to (7) Registers controlling watchdog timer or

Chapter 12 of uPD78078, 78078Y Subseries User's Manual,
Chapter 12 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 12 of uPD78070A, 78070AY Subseries User's Manual
for detailed information.

This section controls the watch timer.

Refer to (6) Registers controlling watch timer or

Chapter 11 of uPD78078, 78078Y Subseries User's Manual,
Chapter 11 of uPD78075B, 78075BY Subseries User's Manual, or
Chapter 11 of puPD78070A, 78070AY Subseries User's Manual
for detailed information.

Buzzer output frequency selection

TCL27|TCL26|TCL25
MCS =1 MCS =0
0 X Buzzer output disable
1 0 fxx/2° x/2° (9.8 kHz) fx/2'° (4.9 kHz)
1 0 fxx/2° x/2'° (4.9 kHz) fx/2' (2.4 kHz)
1 1 fxx/2M x/2" (2.4 kHz) fx/2'? (1.2 kHz)
1 1 Setting prohibited

Caution: When rewriting TCL2 to other data, stop the timer operation beforehand.

Remarks:

fxx: Main system clock frequency (fx or fx/2)

fx: Main system clock oscillation frequency

X Don't care

MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.
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(10) Registers controlling A/D converter

The following three registers control the A/D converter:
» A/D converter mode register (ADM)

« A/D converter input select register (ADIS)

« External interrupt mode register 1 (INTM1)
- Refer to section (17) for the register format.
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Symbol
ADM

Format of A/D Converter Mode Register

<7> <> 5 4 3 2 1 0 Address AT Riw
CS | TRG | FR1 | FRO |ADM3|ADM2|ADM1| HSC FF80H 01H R/W
ADM3| ADM2| ADM1| Analog input channel selection
0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANI5
1 1 0 ANI6
1 1 1 ANI7
A/D conversion time selection Nete
FR1 | FRO | HSC | fx = 5.0-MHz operation fx = 4.19-MHz operation
MCS =1 MCS =0 MCS =1 MCS =0
0 0 1 | 80/fx (Setting prohibited "**?)| 160/fx (32.0 us) 80/fx (19.1 us) 160/fx (38.1 us)
0 1 1 | 40/fx (Setting prohibited "'*2)| 80/fx (Setting prohibited "' ?) | 40/fx (Setting prohibited °'¢?) | 80/fx (19.1 us)
1 0 0 | 50/fx (Setting prohibited °'¢?)| 100/fx (20.0 us) 50/fx (Setting prohibited N*¢2) | 100/fx (23.8 us)
1 0 1 | 100/fx (20.0 ps) 200/fx (40.0 us) 100/fx (23.8 ps) 200/fx (47.7 ps)

Settings other than above are prohibited

TRG | External trigger selection

0 No external trigger (software starts)

1 Conversion started by external trigger (hardware starts)
CS | A/D conversion operation control

0 Operation stop

1 Operation start

Notes: 1. Set so that the A/D conversion time is 19.1 us or more.
2. Setting prohibited because A/D conversion time is less than 19.1 us.

Cautions: 1. The following sequence is recommended for power consumption reduction of the A/D
converter when the standby function is used: Clear bit 7 (CS) to O first to stop the A/D
conversion operation, and then execute the HALT or STOP instruction.

Remarks:

2. When restarting the stopped A/D conversion operation, start the A/D conversion op-
eration after clearing the interrupt request flag (ADIF) to O.

fx:
MCS:

Main system clock oscillation frequency
Bit 0 of oscillation mode select register (OSMS)
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Format of A/D Converter Input Select Register

Symbol 7 6 5 4 3 2 1 0 Address oot RIW
ADIS | 0 ‘ 0 ‘ 0 ‘ 0 ‘ADISS‘ADISZ‘ADISl‘ADISOl FF84H 00H R/IW
\ \ \ |
\— ADIS3|ADIS2| ADIS1ADISO| Number of analog input channel selection
0 0 0 0 No analog input channel (P10 to P17)
0 0 0 1 1 channel (ANIO, P11 to P17)
0 0 1 0 2 channels (ANIO, ANI1, P12 to P17)
0 0 1 1 3 channels (ANIO to ANI2, P13 to P17)
0 1 0 0 4 channels (ANIO to ANI3, P14 to P17)
0 1 0 1 5 channels (ANIO to ANI4, P15 to P17)
0 1 1 0 6 channels (ANIO to ANI5, P16, P17)
0 1 1 1 7 channels (ANIO to ANI6, P17)
1 0 0 0 8 channels (ANIO to ANI7)
Settings other than above are prohibited

Cautions: 1. Set the analog input channel in the following order:

a. Setthe number of analog input channels with ADIS.
b. Using the A/D converter mode register (ADM), select one channel to undergo A/D con-
version from among the channels set for analog input with ADIS.

2. No internal pull-up resistor can be used to the channels set for analog input with ADIS,
irrespective of the value of bit 1 (PUO1) of pull-up resistor option register L (PUOL).
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(11) Register controlling D/A converter

The following register controls the D/A converter:

» DI/A converter mode register (DAM)

Format of D/A Converter Mode Register

After
Symbol 7 6 5 4 3 2 <1> <0> Address Reset R/W
DAM 0 0 |DAM5|DAM4| O 0 |DACE1|DACEO FF98H OOH R/W
L DACEO| D/A converter channel O control
0 D/A conversion stop
1 D/A conversion enable
DACE1| D/A converter channel 1 control
0 D/A conversion stop
1 D/A conversion enable
DAM4 | D/A converter channel 0 operating mode
0 Normal mode
1 Real-time output mode
DAM5 | D/A converter channel 1 operating mode
0 Normal mode
1 Real-time output mode

Cautions: 1. When using the D/A converter, an alternate-function port pin should be set to the input mode,

and a pull-up resistor should be disconnected.
2. Always set bits 2, 3,6, and 7 to 0.

3. When D/A conversion is stopped, the output state is high impedance.

4. The output triggers are INTTM1 and INTTM2 for channel 0 and channel 1, respectively, in the

real-time output mode.
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(12) Registers controlling serial interface channel 0 (Non-Y Subseries)

The pPD78078, 78075B, and 78070A Subseries are provided with three channels of serial interfaces.
The differences among channels 0, 1, and 2 are as indicated in the table below.

Differences Among Channels 0, 1, and 2

Serial Transfer Mode

Channel 0

Channel 1

Channel 2

Clock selection

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, TxxI28, fxx/27, fxx/28,
external clock, TO2 output

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, TxxI28, fxx/27, fxx/28,
external clock, TO2 output

External clock,
baud rate generator output

3-wire serial 110 Transfer method

MSB/LSB first switchable

MSB/LSB first switchable
Automatic transmit/receive
function

MSB/LSB first switchable

Transfer end flag

Serial transfer end interrupt
request flag (CSIIF0)

Serial transfer end interrupt
request flag (CSIIF1)

Serial transfer end interrupt
request flag (SRIF)

SBI (serial bus interface) Use possible
2-wire serial /0
UART (asynchronous serial interface) None

None

None

Use possible
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The following four registers control serial interface channel 0:

Timer clock select register 3 (TCL3)
« Serial operation mode register 0 (CSIMO)
» Serial bus interface control register (SBIC)

Interrupt timing specification register (SINT)
» Port mode register 2 (PM2)
- Refer to section (1) for the register format.

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

TCL3 |TCL37|TCL36|TCL35/TCL34|TCL33|TCL32|TCL31|TCL30|
\ \ \ |

FF43H 88H R/W

This section controls the serial interface channel 1.

Refer to (14) Registers controlling serial interface channel 1 or
Chapter 19 of (PD78078, 78078Y Subseries User's Manual,
Chapter 19 of ,PD78075B, 78075BY Subseries User's Manual, or
Chapter 19 of (PD78070A, 78070AY Subseries User's Manual
for detailed information.

Serial interface channel O serial clock selection
TCL33|TCL32|TCL31|TCL30
MCS =1 MCS =0
0 1 1 0 fxx/2 Setting prohibited fx/22 (1.25 MHz)
0 1 1 1| fx22 fx/22 (1.25 MHZ) fx/23 (625 kHz)
1 0 0 0 | fxx2s fx/23 (625 kHz) fx/24 (313 kHz)
1 0 0 1 | fxx/24 fx/24 (313 kHz) fx/25 (156 kHz)
1 0 1 0 | fxx/2s fx/25 (156 kHz) fx/26 (78.1 kHz)
1 0 1 1 | fxxd26 fx/26 (78.1 kHz) fx/27 (39.1 kHz)
1 1 0 0 | fxw27 fx/27 (39.1 kHz) fx/28 (19.5 kHz)
1 1 0 1| fxx/28 fx/28 (19.5 kHz) x/29 (9.8 kHz)

Settings other than above are prohibited

Caution: To write data other than that already written to TCL3, stop the serial transfer operation

once.
Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol

CSIMO

R/W

R/W

R/W

R/W

528

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0 Address  After Reset R/W
CSIEO| COIl | WUP |csiMo4|csIMo3 | CSIMO2 | csIMO1 [csiMoo|  FF60H 00H R/w Note1
csimo1 | csiMoo| Serial interface channel 0 clock selection
0 X Input clock to SCKO pin from off-chip
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 0 to 3 of timer clock select register 3 (TCL3)
CSIM CSIM CSIM Operation | SI0O/SBO/P25 | SOO0/SB1/P26 SCKO0/P27
PM25| P25 |PM26| P26 |PM27| P27 Start bit ) ) ) i ) )
04 | 03 | 02 mode pin function pin function pin function
0 |Note2|Note 2 3-wire serial | MSB S|Q Note2 SO0 SCKO (CMOS
0| x 1 11 x| 010101 yomode LSB (Input) (CMOS output) | input/output)
Note 3|Note 3 SB1 (N-Ch
O|x|x|0|0]|]0]|1 .P25 (CMOS open-drain
inputfoutput) input/output) SCKO
1o sBimode | MsB SCKO (oS
Note 3|Note 3 SBO (N-Ch P26 (CMOS
1100 |x|x]0]1 open-drain input/output)
input/output) P P
Note 3 [Note 3 SB1 (N-Ch
O|x|x|O0|O0|O0]|1 iszft/(c():u'\t/louts) open-drain -
2-wire serial P P input/output) SCKO (N-ch
1|1 MSB open-drain
Note 3|Note 3 I/O mode SBO (N-ch input/output)
1l0|0|x|x]0]1 open-drain | P26 (CMOS
input/output) input/output)
WUP | Wake-up function control Nete4
0 Interrupt request signal generation with each serial transfer in any mode
1 Interrupt request signal generation when the address received after bus release (when CMDD = RELD = 1)
matches the slave address register data in SBI mode
COl | Slave address comparison result flag Not¢ s
0 Slave address register not equal to serial I/O shift register O data
1 Slave address register equal to serial 1/0O shift register 0 data
CSIEO| Serial interface channel 0 operation control
0 Operation stopped
1 Operation enabled
Notes: 1. Bit 6 (COl) is a read-only bit.
2. Can be used as P25 (CMOS input/output) when serial channel used only for transmission.
3. Can be used freely as a port function when not used in SBI or 2-wire mode.
4. When using the wake-up function (WUP = 1), clear bit 5 (SIC) of the interrupt timing specification

5.

register (SINT) to O.
When CSIE = 0, COIl becomes 0.

Caution: Do not change the operation mode (3-wire serial /O, 2-wire serial 1/O, or SBI) while the

Remarks:

operation of serial interface channel 0 is enabled. Stop the serial operation before chang-
ing the operation mode.
x: Don'’t care

PMxx: Port mode register

Pxx: Port output latch
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Format of Serial Bus Interface Control Register (1/2)

Symbol <7> <6> <5> <4> <3> <2> <I> <0> Address  After Reset R/W

SBIC |BSYE |ACKD|ACKE |ACKT |CMDD| RELD |[CMDT|RELT| FF61H O0H R/w Note

R/W Used for bus release signal output.
RELT| When RELT =1, SOO latch is set to 1. After SOO latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.

R/W Used for command signal output.
CMDT| When CMDT = 1, SOO latch is cleared to 0. After SO0 latch clearance, automatically cleared to 0.

Also cleared to 0 when CSIEOQ = 0.

R |RELD| Bus release detection

Clear Conditions (RELD = 0) Set Condition (RELD =1)

« When transfer start instruction is executed

« |f SIO0 and SVA values do not match in
address reception * When bus release signal (REL) is detected

* When CSIEO =0

* When RESET input is applied

R |CMDD| Command detection

Clear Conditions (CMDD = 0) Set Condition (CMDD = 1)

» When transfer start instruction is executed
» When bus release signal (REL) is detected
* When CSIEO0 =0

» When RESET input is applied

* When command signal (CMD) is detected

R/W Acknowledge signal is output in synchronization with the falling edge clock of SCKO just after execution
ACKT| of the instruction to be set to 1, and, after acknowledge signal output, automatically cleared to 0.
Used as ACKE = 0. Also cleared to 0 upon start of serial interface transfer or when CSIEO = 0.

Note: Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.

Remarks: Bits 0, 1, and 4 (RELT, CMDT, and ACKT) are 0 when read after data setting.
CSIEQ: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

R/W |ACKE| Acknowledge signal output control

0 Acknowledge signal automatic output disable (output with ACKT enable)

Before completion of Acknowledge signal is output in synchronization with the 9th clock
transfer falling edge of SCKO (automatically output when ACKE = 1)
1 Acknowledge signal is output in synchronization with the falling edge of
After completion of SCKO just after execution of the instruction to be set to 1
transfer (automatically output when ACKE = 1).
However, not automatically cleared to 0 after acknowledge signal output.

R |ACKD| Acknowledge detection

Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)

« Falling edge of the SCKO immediately after the busy
mode is released while executing the transfer * When acknowledge signal (ACK) is detected at the
start instruction rising edge of SCKO clock after completion of

* When CSIE0 =0 transfer

* When RESET input is applied

R/W
BSYE| Synchronizing busy signal output control
Note
0 Disables busy signal which is output in synchronization with the falling edge of SCKO clock just after
execution of the instruction to be cleared to 0
1 Outputs busy signal at the falling edge of SCKO clock following the acknowledge signal

Note: The busy mode can be canceled by starting a serial interface transfer. However, the BSYE flag is not
cleared to 0.

Remark: CSIEQ: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Interrupt Timing Specification Register

Symbol 7 <6> <5> <4> 3 2 1 0 Address  After Reset R/W
SINT 0 CLD | SIC [SVAM| 0 0 0 0 FF63H OOH R/wy Note'l
R/W

SVAM| SVA bit to be used as slave address

0 Bits0to 7

1 Bits1to 7

R/W - -
SIC | INTCSIO interrupt cause selection Not¢2

0 CSIIFO is set upon termination of serial interface
channel 0 transfer
CSIIFO is set upon bus release detection or

1 - L
termination of serial interface channel 0 transfer

R

CLD | SCKO0/P27 pin level Note3

0 Low level

1 High level

Notes: 1. Bit 6 (CLD) is a read-only bit.
2. When using the wake-up function in the SBI mode, set SIC to 0.
3. When CSIEQ = 0, CLD becomes 0.

Caution: Be sure to set bits 0 to 3 to 0.
Remarks:  SVA: Slave address register

CSIIFO: Interrupt request flag for INTCSIO
CSIEO: Bit 7 of serial operation mode register O
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(13) Registers controlling serial interface channel 0 (Y Subseries)

The uPD78078Y, 78075BY, and 78070AY Subseries are provided with three channels of serial interfaces.
The differences among channels 0, 1, and 2 are as indicated in the table below.

Differences Among Channels 0, 1, and 2

Serial Transfer Mode

Channel 0

Channel 1

Channel 2

3-wire serial I/0 Clock selection

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, TxxI28, fxx/27, fxx/28,
external clock, TO2 output

fxx/2, fxx/22, fxx[23, fxx/2*,
fxx/25, TxxI28, fxx/27, fxx/28,
external clock, TO2 output

External clock,
baud rate generator output

Transfer method

MSB/LSB first switchable

MSB/LSB first switchable
Automatic transmit/receive
function

MSB/LSB first switchable

Transfer end flag

Serial transfer end interrupt
request flag (CSIIF0)

Serial transfer end interrupt
request flag (CSIIF1)

Serial transfer end interrupt
request flag (SRIF)

12C bus (inter-IC bus) Use possible
2-wire serial /0
UART (asynchronous serial interface) None

None

None

Use possible
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The following four registers control serial interface channel 0:

Timer clock select register 3 (TCL3)

« Serial operation mode register 0 (CSIMO)
» Serial bus interface control register (SBIC)

» Port mode register 2 (PM2)
- Refer to section (1) for the register format.

Interrupt timing specification register (SINT)

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
TCL3 |TCL37|TCL36|TCL35/TCL34|TCL33|TCL32|TCL31{TCL30| FF43H 88H R/W

\ \ \ \
This section controls the serial interface channel 1.
Refer to (14) Registers controlling serial interface channel 1 or
Chapter 19 of (PD78078, 78078Y Subseries User's Manual,
Chapter 19 of (PD78075B, 78075BY Subseries User's Manual, or
Chapter 19 of ,PD78070A, 78070AY Subseries User's Manual
for detailed information.

TCL33|TCL32|TCL31|TCL30| Serial interface channel 0 serial clock selection
Serial clock in 12 C bus mode Serial clock in 2-wire or 3-wire
serial I/O mode
MCS =1 MCS =0 MCS=1 MCS =0

0 1 1 0 fxx/25 | Setting prohibited | fx/26 (78.1 kHz) | fxx/2 | Setting prohibited | fx/22 (1.25 MHZz)

0 1 1 1 | fxx/26 | fx/26 (78.1 kHz) | fx/27 (39.1 kHz) | fxx/22 | fx/22 (1.25 MHz) | fx/23 (625 kHZz)

1 0 0 0 | fxd27 | 27 (39.1 kHz) | fx/28 (19.5 kHz) | fxx/23 | fx/23 (625 kHz) fx/24 (313 kHz)

1 0 0 1 | fxx/28 | fx/28 (19.5 kHz) | fx/2° (9.77 kHz) | fxx/24 | fx/24 (313 kHz) fx/25 (156 kHz)

1 0 1 0 | fxd2° | /29 (9.77 kHz) | fx/210 (4.88 kHz) | fxx/25 | fx/25 (156 kHz) fx/26 (78.1 kHz)

1 0 1 1 | fxx/210| fx/210 (4.88 kHz) | fx/211 (2.44 kHz) | fxx/26 | f/28 (78.1 kHz) | fx/27 (39.1 kHz)

1 1 0 0 | fxd211| fx/211 (2.44 kHz) | fx/212 (1.22 kHZ) | fxx/27 | fx/27 (39.1 kHz) | fx/28 (19.5 kHz)

1 1 0 1 | fxx/212| fx/212 (1.22 kHz) | fx/213 (0.61 kHz) | fxx/28 | fx/28 (19.5 kHz) | fx/2° (9.8 kHz)

Settings other than above are prohibited

Caution: To write data other than that written to TCL3, stop the serial transfer operation once.

Remarks:

fxx:
fx:
MCS:

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency

Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol

CSIMO

R/W

R/W

R/W

R/W

534

Format of Serial Operation Mode Register 0

<7> <6> <5> 4 3 2 1 0 Address  After Reset R/W
CSIEO| COIl | WUP |csiMo4 | CcsIMO3 | csIMO2 | csIMo1 | csimoo|  FF60H 00H R/ Note
csimo1 | csimoo| Serial interface channel O clock selection
0 X Input clock to SCKO/SCL pin from off chip
1 0 8-bit timer register 2 (TM2) output Note2
1 1 Clock specified with bits O to 3 of timer clock select register 3 (TCL3)
CSIM CSIM CSIM Operation .| SI0/SBO/SDAO/ | SO0/SB1/SDA1/ | SCKO/SCL/P27
PM25| P25 |PM26| P26 [PM27| P27 Start bit . . . . X .
04 | 03 | 02 mode P25 pin function | P26 pin function pin function
0 0 ”°‘1” Note 3 ol oo q|B3wieseral| MSB SIQ Note3 SO0 SCKO (CMOS
X 1 X I/O mode LSB (Input) (CMOS output) | input/output)
Note 4 |Note 4 SBl/SDAl
O|x|x|O0O]0O]|]O0|1 ) . _P25 (CMOS (N-ch open-drain
2-wire serial input/output) input/output) —=n
111 I/O mode MSB p p SCKO0/SCL _
Note 4 |Note 4 or SBO/SDAO (N'Ch tc;pen—dr;;\m
2 input/output
1/0[0|x|x|o0|1 [FCbusmode (N-ch open-drain Iszgtl(cij'\tﬁ?ns)
input/output) P P
WUP | Wake-up function control Note5
0 Interrupt request signal generation with each serial transfer in any mode
1 Interrupt request signal generation when the address received after detecting start condition
(when CMDD = 1) matches the slave address register (SVA) data in I2C bus mode
COIl | Slave address comparison result flag Note
0 Slave address register (SVA) not equal to serial /O shift register 0 (SIO0) data
1 Slave address register (SVA) equal to serial I/O shift register 0 (SIO0) data
CSIEO| Serial interface channel O operation control
0 Operation stopped
1 Operation enabled
Notes: 1. Bit 6 (COl) is a read-only bit.
2. I2C bus mode, the clock frequency becomes 1/16 of that output from TO2.
3. Can be used as P25 (CMOS input/output) when serial channel used only for transmission.
4. Can be used freely as a port function when not used in SBI or 2-wire mode.
5. When using the wake-up function (WUP = 1), set bit 5 (SIC) of the interrupt timing specification
register (SINT) to 1. Do not execute an instruction that writes the serial 1/0 shift register 0 (S100)
while WUP = 1.
6. When CSIEO = 0, COIl becomes 0.

Caution: Do not change the operation mode (3-wire serial 1/0, 2-wire serial 1/0, or |

Remark:

2C bus) while the

operation of serial interface channel 0 is enabled. Stop the serial operation before chang-

ing the operation mode.

x: Don’t care
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Symbol

SBIC

R/W

R/W

R/W

Format of Serial Bus Interface Control Register (1/2)

<7>  <6> <5> <4>  <3>  <2> <1>

<0>

BSYE |ACKD|ACKE | ACKT |CMDD|RELD |CMDT

RELT

Address  After Reset R/W

FF61H 00H R/W Note

Used for stop condition signal output.

RELT| When RELT =1, SOO latch is set to 1. After SOO latch setting, automatically cleared to 0.
Also cleared to 0 when CSIEO = 0.
Used for start condition signal output.

CMDT| When CMDT =1, SOO latch is cleared to 0. After SOO latch clearance, automatically cleared to 0.
Also cleared to 0 when CSIEOQ = 0.

RELD| Stop condition detection

Clear Conditions (RELD = 0)

Set Condition (RELD = 1)

* When transfer start instruction is executed

« If SIO0 and SVA values do not match in
address reception

* When CSIE0O =0

*« When RESET input is applied

* When stop condition signal is detected

CMDD| Start condition detection

Clear Conditions (CMDD = 0)

Set Condition (CMDD = 1)

* When transfer start instruction is executed
* When stop condition signal is detected
* When CSIE0O =0

* When RESET input is applied

« When start condition signal is detected

Used to generate the ACK signal by software when the 8-clock wait mode is selected.

ACKT| Keeps SDAO (SDA1) low from set instruction (ACKT = 1) execution to the next falling edge of SCL.
Also cleared to 0 upon start of a serial interface transfer or when CSIEO = 0.
Note: Bits 2, 3, and 6 (RELD, CMDD, and ACKD) are read-only bits.

Remark: CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)
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Format of Serial Bus Interface Control Register (2/2)

R/W |ACKE| Acknowledge signal output control Nt ?

Disables acknowledge signal automatic output (however, output with ACKT is enabled).
Used for reception when the 8-clock wait mode is selected or for transmission. Note 2

1 Enables acknowledge signal automatic output.

Outputs acknowledge signal in synchronization with the falling edge of the 9th SCL clock cycle
(automatically output when ACKE = 1).

However, not automatically cleared to 0 after acknowledge signal output.

Used in reception with the 9-clock wait mode selected.

R |ACKD| Acknowledge detection

Clear Conditions (ACKD = 0) Set Condition (ACKD = 1)
» While executing the transfer start instruction « When acknowledge signal (ACK) is detected at the
* When CSIEO =0 rising edge of SCL clock after completion of
* When RESET input is applied transfer

R/W
BSYE| Control of N-ch open-drain output for transmission in 12C bus mode "4
ote

0 Output enabled (transmission)

1 Output disabled (reception)

Notes: 1. Setting should be performed before transfer.
2. If an 8-clock wait mode is selected, the acknowledge signal at reception time must be output using
ACKT.
3. The busy mode can be canceled by start of a serial interface transfer or reception of an address
signal. However, the BSYE flag is not cleared to 0.
4. When using the wake-up function, be sure to set the BSYE to 1.

Remark: CSIEOQ: Bit 7 of serial operation mode register 0 (CSIMO)
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Symbol

SINT

R/W

R/W

R/W

Format of Interrupt Timing Specification Register (1/2)

7 <6> <5> <4>  <3>  <2> 1 0 Address  After Reset R/W
0 CLD | SIC |SVAM| CLC |WREL|WAT1|WATO| FF63H OO0H R/ Note 1
WAT1 | WATO| Wait and interrupt control

0 0 Generates interrupt service request at the rising edge of the 8th SCKO clock cycle
(keeping clock output in high impedance)

0 1 Setting prohibited

1 0 Used in 12C bus mode (8-clock wait).
Generates interrupt service request at the rising edge of the 8th SCKO clock cycle.
(In the case of a master device, makes SCL output low to enter the wait state after 8 clock pulses are
output. In the case of a slave device, makes SCL output low to request a wait state after 8 clock
pulses are input.)

1 1 Used in 1°C bus mode (9-clock wait).
Generates an interrupt service request at the rising edge of the 9th SCKO clock cycle.
(In the case of a master device, makes SCL output low to enter the wait state after 9 clock pulses are
output. In the case of a slave device, makes SCL output low to request a wait state after 9 clock
pulses are input.)

WREL | Wait state cancellation control
0 Wait state has been canceled.
1 Cancels wait state. Automatically cleared to 0 when the state is canceled.
(Used to cancel wait state by means of WATO and WAT1.)
CLC | Clock level control Note2
0 Used in I°C bus mode.
Make output level of SCL pin low unless serial transfer is being performed.
1 Used in 1°C bus mode.

Make SCL pin enter high-impedance state unless serial transfer is being performed
(except for clock line, which is kept high).
Used to enable master device to generate start condition and stop condition signals.

Notes: 1. Bit 6 (CLD) is a read-only bit.

2. When not using the 1°C mode, set CLC to 0.
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Format of Interrupt Timing Specification Register (2/2)

R/W |SVAM| SVA bit to be used as slave address

0 BitsOto 7

1 Bits1to 7

R/W | SIC | INTCSIO interrupt cause selection Note 1

0 CSIIFO0 is set to 1 upon termination of serial interface channel 0 transfer

1 CSIIFO0 is set to 1 upon stop condition detection or termination of serial interface channel O transfer

R | CLD | SCKO/SCL pin level Nete2

0 Low level

1 High level

Notes: 1. When using wake-up function in the 1°C mode, set SIC to 0.
2. When CSIE = 0, CLD becomes 0.

Remarks: SVA: Slave address register

CSIIFO: Interrupt request flag for INTCSIO
CSIEO: Bit 7 of serial operation mode register 0 (CSIMO)

538



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

(14) Registers controlling serial interface channel 1

The following four registers control serial interface channel 1:

Timer clock select register 3 (TCL3)

» Serial operation mode register 1 (CSIM1)

Automatic data transmit/receive control register (ADTC)
Automatic data transmit/receive time interval specification register (ADTI)

Format of Timer Clock Select Register 3

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
TCL3 |TCL37|TCL36|TCL35|TCL34|TCL33|TCL32|TCL31{TCL30| FF43H 88H R/W
\ \ \ |
L This section controls the serial interface channel 0.
Refer to (12) Registers controlling serial interface channel 0
(Non-Y Subseries), (13) Registers controlling serial interface channel 0
(Y Subseries) or
Chapters 17 and 18 of uPD78078, 78078Y Subseries User's Manual,
Chapters 17 and 18 of uPD78075B, 78075BY Subseries User's Manual, or
Chapters 17 and 18 of uPD78070A, 78070AY Subseries User's Manual
for detailed information.
Serial interface channel 1 serial clock selection
TCL37/TCL36|TCL35|TCL34
MCS =1 MCS =0

0 1 1 0 | fxx/2 Setting prohibited fx/22 (1.25 MHz)

0 1 1 1 | fxw/22 fx/22 (1.25 MHz) fx/23 (625 kHz)

1 0 0 0 | fxx/23 fx/23 (625 kHz) fx/24 (313 kHz)

1 0 0 1 | fxx/24 fx/24 (313 kHz) fx/25 (156 kHz)

1 0 1 0 | fxx/25 fx/25 (156 kHz) fx/26 (78.1 kHz)

1 0 1 1 | fxw/26 fx/26 (78.1 kHz) fx/27 (39.1 kHz)

1 1 0 0 | fxx/27 fx/27 (39.1 kHz) fx/28 (19.5 kHz)

1 1 0 1 fxx/28 fx/28 (19.5 kHz) fx/29 (9.8 kHz)

Settings other than above are prohibited

Caution: When rewriting TCL3 to other data, stop the serial transfer operation beforehand.

Remarks:

fxx:
fx:
MCS:
Values in parentheses apply to operation with fx = 5.0 MHz.

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency

Bit O of oscillation mode select register (OSMS)
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Format of Serial Operation Mode Register 1

Symbol <7> 6 <5> 4 3 2 1 0 Address  After Reset R/W

CSIM1 |CSIE1| DIR | ATE 0 0 0 |csmi1|csivio| FF68H 00H R/W

csimi1 |csimio| Serial interface channel 1 clock selection

0 X Clock externally input to SCK1 pin Nte1
1 0 8-bit timer register 2 (TM2) output
1 1 Clock specified with bits 4 to 7 of timer clock select register 3 (TCL3)

ATE | Serial interface channel 1 operating mode selection

0 3-wire serial /0O mode

1 3-wire serial I/O mode with automatic transmit/receive function
DIR Start bit SI1 pin function SO1 pin function
0 MSB SI11/P20 SO1
1 LSB (Input) (CMOS output)
CSIE|CSIM Shift register | Serial clock counter | SI1/P20 pin | SO1/P21 pin | SCK1/P22
PM20| P20 |PM21| P21 |PM22| P22 ) ) ) ] ) .
1|11 1 operation operation control function function pin function
o ote 2 Note 2| Note 2| Note 2Note 2 Note 2+ iy aration Clear P20 (CMOS | P21 (CMOS| P22 (CMOS
Xop X x XX x X stop input/output) | input/output) | input/output)
0 1] x SCK1
Note 3|Note 3 o lo Operation Count g|1 Note3 SO1 (CMOS (Input)
1 1| X .
enable operation (Input) output) SCK1L
1 01 (CMOS
output)

Notes: 1. Ifthe external clock input has been selected with CSIM11 set to O, set bit 1 (BUSY1) and bit 2 (STRB)
of the automatic data transmit/receive control register (ADTC) to 0, 0.
2. Can be used freely as a port function if input or output modes are not used by the serial port.
3. Can be used as P20 (CMOS input/output) when serial channel performs transmission only (clear bit
7 (RE) of ADTC to 0).

Remarks:  x: Don't care

PMxx: Port mode register
Pxx:  Port output latch

540



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Format of Automatic Data Transmit/Receive Control Register

Symbol <75 <>  <B>  <4> <3> <2> <1> <0>

ADTC | RE |ARLD | ERCE| ERR | TRF |STRB|BUSY1BUSYO

=

Address  After Reset R/W

FF69H O0H R/ Netel

R/W
BUSY1

BUSYO| Busy input control

X Not using busy input

0 Busy input enable (active high)

1 Busy input enable (active low)

R/W

Strobe output control

Strobe output disable

Strobe output enable

TRF

Status in automatic transmit/receive function Nt 2

Detection of termination of automatic transmission/
reception. (This bit is set to 0 upon suspension of
automatic transmission/reception or when ARLD =0.)

During automatic transmission/reception.
(This bit is set to 1 when data is written to SIO1.)

ERR

Error detection in automatic transmit/receive function

No error (set to 0 when data is written to SIO1)

Error occurred

R/W

Error check in automatic transmit/receive function

Error check disable

Error check enable (only when BUSY1 = 1)

R/W

Operating mode for automatic transmit/receive function

Single operating mode

Repetitive operating mode

R/W

Receive operation in automatic transmit/receive function

Receive disable

Receive enable

Notes: 1. Bits 3 and 4 (TRF and ERR) are read-only bits.

2. The termination of automatic transmission/reception should be judged by using TRF, not CSIIF1 (interrupt

request flag).

Caution: When an external clock input is selected by setting bit 1 (CSIM11) of serial operating mode register
1 (CSIM1) to 0, set STRB and BUSY1 of ADTC to 0, 0.

Remark: x: Don't care
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Symbol

ADTI

542

Format of Automatic Data Transmit/Receive Interval Time Specification Register (1/4)

7 6 5 4 3 2 1 0 Address R/W

ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH R/W

ADTI7| Data transfer interval control
0 No control of interval by ADT] Notel
1 Control of interval by ADTI (ADTIO to ADTI4)

Data transfer interval specification (fxx = 5.0-MHz operation)
ADTI4|ADTI3|ADTI2|ADTI1|ADTIO
Minimum Nete 2 Maximum Note 2

0 0 0 0 0 18.4 us + 0.5/fsck 20.0 us + 1.5/fsck
0 0 0 0 1 31.2 us + 0.5/fsck 32.8 us + 1.5/fsck
0 0 0 1 0 44.0 us + 0.5/fsck 45.6 us + 1.5/fsck
0 0 0 1 1 56.8 us + 0.5/fsck 58.4 s + 1.5/fsck
0 0 1 0 0 69.6 us + 0.5/fsck 71.2 us + 1.5/fsck
0 0 1 0 1 82.4 us + 0.5/fsck 84.0 us + 1.5/fsck
0 0 1 1 0 95.2 us + 0.5/fsck 96.8 us + 1.5/fsck
0 0 1 1 1 108.0 us + 0.5/fsck 109.6 s + 1.5/fsck
0 1 0 0 0 120.8 us + 0.5/fsck 122.4 us + 1.5/fsck
0 1 0 0 1 133.6 us + 0.5/fsck 135.2 us + 1.5/fsck
0 1 0 1 0 146.4 us + 0.5/fsck 148.0 us + 1.5/fsck
0 1 0 1 1 159.2 us + 0.5/fsck 160.8 us + 1.5/fsck
0 1 1 0 0 172.0 us + 0.5/fsck 173.6 us + 1.5/fsck
0 1 1 0 1 184.8 s + 0.5/fsck 186.4 ps + 1.5/fsck
0 1 1 1 0 197.6 us + 0.5/fsck 199.2 us + 1.5/fsck
0 1 1 1 1 210.4 us + 0.5/fsck 212.0 us + 1.5/fsck

Notes: 1. The interval is dependent only on CPU processing.

2.

The data transfer interval includes an error. The data transfer minimum and maximum intervals
are found from the following expressions (n: Value set in ADTIO to ADTI4). However, if a mini-
mum calculated by the following expressions is smaller than 2/fsck, the minimum interval time is
2/fsck.

Minimum = (n + 1) x —2°_ + 28 , 05
fxx fxx fsck
Maximum = (n + 1) x —2°_ + 36 4 15
XX fxx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive func-

Remarks:

tion.

2. Be sure to set bits 5 and 6 to 0.

3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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Symbol

ADTI

Format of Automatic Data Transmit/Receive Interval Time Specification Register (2/4)

7 6 5 4 3 2 1 0

ADTI7| O 0

ADTI4|ADTI3|ADTI2|ADTI1|ADTIO

Address

FF6BH

After Reset

00H

R/W

R/W

Data transfer interval specification (fxx = 5.0-MHz operation)

ADTI4|ADTI3|ADTI2|ADTI1|ADTIO

Minimum Note

Maximum Nete

223.2 ps + 0.5/fsck

224.8 us + 1.5/fsck

236.0 us + 0.5/fsck

237.6 us + 1.5/fsck

248.8 s + 0.5/fsck

250.4 s + 1.5/fsck

261.6 us + 0.5/fsck

263.2 us + 1.5/fsck

274.4 us + 0.5/fsck

276.0 us + 1.5/fsck

287.2 us + 0.5/fsck

288.8 us + 1.5/fsck

300.0 us + 0.5/fsck

301.6 us + 1.5/fsck

312.8 us + 0.5/fsck

314.4 us + 1.5/fsck

325.6 us + 0.5/fsck

327.2 us + 1.5/fsck

338.4 us + 0.5/fsck

340.0 us + 1.5/fsck

351.2 us + 0.5/fsck

352.8 s + 1.5/fscx

364.0 us + 0.5/fsck

365.6 us + 1.5/fsck

376.8 us + 0.5/fsck

378.4 us + 1.5/fsck

389.6 us + 0.5/fsck

391.2 us + 1.5/fsck

1 1 1 1 0 402.4 us + 0.5/fsck 404.0 us + 1.5/fsck
1 1 1 1 1 415.2 us + 0.5/fscx 416.8 us + 1.5/fscx
Note: The data transfer interval includes an error. The data transfer minimum and maximum intervals are

found from the following expressions (n: Value set in ADTIO to ADTI4). However, if a minimum
calculated by the following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

Minimum = (n + 1) x 2® ., .28 , 05
fxx fxx fsck
Maximum = (n + 1) x 2° . 36 , 15
fxx fxx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive func-
tion.
2. Be sure to set bits 5 and 6 to O.
3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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Format of Automatic Data Transmit/Receive Interval Time Specification Register (3/4)

Symbol 7 6 5 4 3 2 1 0  Address RIW
ADTI |ADTI7| O 0 |ADTI4|ADTI3|ADTI2|ADTI1|ADTIO| FF6BH R/W
ADTI7| Data transfer interval control
0 No control of interval by ADT]| Nete?
1 Control of interval by ADTI (ADTIO to ADTI4)
Data transfer interval specification (fxx = 2.5-MHz operation)
ADTI4|ADTI3|ADTI2|ADTI1|ADTIO
Minimum Nete2 Maximum Note 2

0 0 0 0 0 36.8 us + 0.5/fsck 40.0 us + 1.5/fsck
0 0 0 0 1 62.4 us + 0.5/fsck 65.6 us + 1.5/fsck
0 0 0 1 0 88.0 s + 0.5/fsck 91.2 us + 1.5/fsck
0 0 0 1 1 113.6 ps + 0.5/fsck 116.8 us + 1.5/fsck
0 0 1 0 0 139.2 us + 0.5/fsck 142.4 us + 1.5/fsck
0 0 1 0 1 164.8 us + 0.5/fsck 168.0 us + 1.5/fsck
0 0 1 1 0 190.4 us + 0.5/fsck 193.6 us + 1.5/fsck
0 0 1 1 1 216.0 us + 0.5/fsck 219.2 us + 1.5/fsck
0 1 0 0 0 241.6 us + 0.5/fsck 244.8 us + 1.5/fsck
0 1 0 0 1 267.2 us + 0.5/fsck 270.4 us + 1.5/fsck
0 1 0 1 0 292.8 us + 0.5/fsck 296.0 us + 1.5/fsck
0 1 0 1 1 318.4 ps + 0.5/fsck 321.6 s + 1.5/fsck
0 1 1 0 0 344.0 us + 0.5/fsck 347.2 us + 1.5/fsck
0 1 1 0 1 369.6 us + 0.5/fsck 372.8 us + 1.5/fsck
0 1 1 1 0 395.2 us + 0.5/fsck 398.4 us + 1.5/fsck
0 1 1 1 1 420.8 us + 0.5/fscx 424.0 us + 1.5/fsck

Notes: 1. The interval is dependent only on CPU processing.

2. The data transfer interval includes an error. The data transfer minimum and maximum intervals
are found from the following expressions (n: Value set in ADTIO to ADTI4). However, if a mini-
mum calculated by the following expressions is smaller than 2/fsck, the minimum interval time is
2/fsck.

2, 28 4 05 , Maximum = (n + 1) x 22, 36 , 15

Mini =(n+1
inimum = (n + 1) x fxx fxx fsck fxx fxx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive func-
tion.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.
Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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Symbol

ADTI

Format of Automatic Data Transmit/Receive Interval Time Specification Register (4/4)

7 6 5 4 3 2

1 0

ADTI7| O 0 |ADTI4|ADTI3|ADTI2

ADTI1|ADTIO

Address

FF6BH

After Reset

O0H

R/W

R/W

Data transfer interval specification (fxx = 2.5-MHz operation)

ADTI4|ADTI3|ADTIZ2|ADTI1|ADTIO

Minimum Note

Maximum Note

1 0 0 0 0 446.4 ps + 0.5/fsck 449.6 ps + 1.5/fsck
1 0 0 0 1 472.0 s + 0.5/fsck 475.2 us + 1.5/fsck
1 0 0 1 0 497.6 s + 0.5/fscx 500.8 ps + 1.5/fsck
1 0 0 1 1 523.2 us + 0.5/fscx 526.4 s + 1.5/fscx
1 0 1 0 0 548.8 us + 0.5/fsck 552.0 us + 1.5/fsck
1 0 1 0 1 574.4 us + 0.5/fsck 577.6 us + 1.5/fsck
1 0 1 1 0 600.0 s + 0.5/fsck 603.2 us + 1.5/fsck
1 0 1 1 1 625.6 us + 0.5/fsck 628.8 us + 1.5/fsck
1 1 0 0 651.2 us + 0.5/fsck 654.4 us + 1.5/fsck

676.8 us + 0.5/fsck

680.0 us + 1.5/fsck

702.4 us + 0.5/fsck

705.6 s + 1.5/fscx

1 1 1 1 728.0 s + 0.5/fsck 731.2 pis + 1.5/fsck
1 1 1 0 0 753.6 ps + 0.5/fsck 756.8 s + 1.5/fsck
1 1 1 0 1 779.2 ps + 0.5/fsck 782.4 s + 1.5/fsck
1 1 1 1 0 804.8 us + 0.5/fsck 808.0 us + 1.5/fsck
1 1 1 1 1 830.4 s + 0.5/fsck 833.6 us + 1.5/fsck
Note: The data transfer interval includes an error. The data transfer minimum and maximum intervals are

found from the following expressions (n: Value set in ADTIO to ADTI4). However, if a minimum
calculated by the following expressions is smaller than 2/fsck, the minimum interval time is 2/fsck.

6
i 2° 36 15
Maximum = (n + 1) x fxx T fxx fsck

Cautions: 1. Do not write data to ADTI during operation of the automatic data transmit/receive func-
tion.
2. Be sure to set bits 5 and 6 to 0.
3. While ADTI is used to control the interval time for data transfer by the automatic data
transmit/receive function, busy control is invalid.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
fsck:  Serial clock frequency
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(15) Registers controlling serial interface channel 2

The following four registers control serial interface channel 2:

» Serial operation mode register 2 (CSIM2)
» Asynchronous serial interface mode register (ASIM)
« Asynchronous serial interface status register (ASIS)
» Baud rate generator control register (BRGC)
» Port mode register 7 (PM7)

- Refer to section (1) for the register format.

Format of Serial Operation Mode Register 2

Symbol 75 @ 5 4 3 2 1 0 Address  After Reset R/W

csimz2 [csiE2l o | o | o | o Czsle csck| o | FF72H 00H RIW
CSCK|| Clock selection in 3-wire serial I/O mode
0 Input clock from off-chip to SCK2 pin
1 Dedicated baud rate generator output
CsSIM22| First bit specification
0 MSB
1 LSB
CSIE2| Operation control in 3-wire serial I/O mode
0 Operation stopped
1 Operation enabled

Cautions: 1. Ensure that bits 0 and 3 through 6 are set to 0.

2. When UART mode is selected, CSIM2 should be set to 00H.
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Format of Asynchronous Serial Interface Mode Register

Symbol .75 <> 5 4 3 2 1 0 Address  After Reset R/W

ASIM | TXE | RXE | PS1 | PSO | CL SL |ISRM| SCK FF70H O0H R/W

T B
SCK | Clock in asynchronous serial interface mode

0 Input clock from off chip to ASCK pin

1 Dedicated baud rate generator output Note

ISRM | Control of reception completion interrupt in case
of error generation

Reception completion interrupt request generated
in case of error generation

Reception completion interrupt request not
generated in case of error generation

SL | Transmit data stop bit length specification

0 1 bit

1 2 bits

CL | Character length specification

0 7 bits

1 8 bits

PS1 | PSO | Parity bit specification

0 0 No parity
0 parity always added in transmission.

0 1 No parity test in reception (parity error not
generated).

1 0 Odd parity

1 1 Even parity

RXE | Receive operation control

0 Receive operation stopped

1 Receive operation enabled

TXE | Transmit operation control

0 Transmit operation stopped

1 Transmit operation enabled

Note: When SCK is set to 1 and the baud rate generator output is selected, the ASCK pin can be used as an
input/output port.

Cautions: 1. When the 3-wire serial I/O mode is selected, 00H should be set in ASIM.
2. The serial transmit/receive operation must be stopped before changing the operating mode.
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Format of Asynchronous Serial Interface Status Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

ASIS 0 0 0 0 0 PE FE | OVE FF71H O0H R

— OVE | Overrun error flag

0 Overrun error not generated

Overrun error generated Note
1 (When next receive operation is completed before
data from receive buffer register is read)

FE Framing error flag

0 Framing error not generated

Framing error generated N°te 2
(When stop bit is not detected)

PE | Parity error flag

0 Parity error not generated

1 Parity error generated (When transmit data parity
does not match)

Notes: 1. The receive buffer register (RXB) must be read when an overrun error is generated. Overrun errors
will continue to be generated until RXB is read.
2. Even if the stop bit length has been set as 2 bits by bit 2 (SL) of the asynchronous serial interface
mode register (ASIM), only single stop bit detection is performed during reception.
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Symbol

BRGC

Format of Baud Rate Generator Control Register (1/2)

7 6 5 4 3 2 1 0 Address  After Reset R/W
TPS3 |TPS2 | TPS1 | TPSO |[MDL3 |MDL2 |MDL1|MDLO| FF73H OOH R/W
MDL3|MDL2 | MDL1|MDLO| Baud rate generator input clock selection

0 0 0 0 fsck/16 0

0 0 0 1 fscx/17 1

0 0 1 0 fsck/18 2

0 0 1 1 fsex/19 3

0 1 0 0 fsck/20 4

0 1 0 1 fsck/21 5

0 1 1 0 fsck/22 6

0 1 1 1 fsck/23 7

1 0 0 0 fsck/24 8

1 0 0 1 fsck/25 9

1 0 1 0 fsck/26 10

1 0 1 1 fsck/27 11

1 1 0 0 fsck/28 12

1 1 0 1 fsck/29 13

1 1 1 0 fsck/30 14

1 1 1 1 fsck Note

Note: Can only be used in 3-wire serial I/O mode.
Remarks: fsck: 5-bit counter source clock
k: Value setin MDLO to MDL3 (0 <k < 14)
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Format of Baud Rate Generator Control Register (2/2)

TPS3 | TPS2 | TPS1 | TPSO 5-bit counter source clock selection n
MCS =1 MCS =0
0 0 0 0 | fxx/210 fxx/21 (4.9 kHz) fx/211 (2.4 kHz) 11
0 1 0 1 fxx fx (5.0 MHz) x/2 (2.5 MHz) 1
0 1 1 0 | fx2 fx/2 (2.5 MHZ) fx/22 (1.25 MHz) 2
0 1 1 1 fxx/22 x/22 (1.25 MHz) x/23 (625 kHz) 3
1 0 0 0 | fxx/22 fx/22 (625 kHz) fx/24 (313 kHz) 4
1 0 0 1| fxws2¢ fx/2* (313 kHz) fx/25 (156 kHz) 5
1 0 1 0 fxx/25 x/25 (156 kHz) x/25 (78.1 kHz) 6
1 0 1 1| fxws2e fx/26 (78.1 kHz) fx/27 (39.1 kHz) 7
1 1 0 0 fxx/27 /27 (39.1 kHz) /28 (19.5 kHz) 8
1 1 0 1| fxws28 fx/28 (19.5 kHz) fx/2° (9.8 kHz) 9
1 1 1 0 fxx/29 x/2° (9.8 kHz) fx/21° (4.9 kHz) 10
Settings other than above are prohibited
Caution: When a write is performed to BRGC during a communication operation, baud rate generator
output is disrupted and communication cannot be performed normally. Therefore, BRGC must
not be written to during a communication operation.
Remarks: fx: Main system clock oscillation frequency
fxx: Main system clock frequency (fx or fx/2)
MCS: Bit 0 of oscillation mode select register (OSMS)
n: Value setin TPSOto TPS3 (1 <n< 11)

Values in parentheses apply to operation with fx = 5.0 MHz.
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(16) Registers controlling real-time output port
The following three registers control the real-time output port:
» Port mode register 12 (PM12)

- Refer to section (1) for the register format.

* Real-time output port mode register (RTPM)
* Real-time output port control register (RTPC)

Format of Real-Time Output Port Mode Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
RTPM |[RTPM7|RTPM6|RTPM5RTPM4|RTPM3|RTPM2RTPM1|RTPMO, FF34H O0H R/W

‘ RTPMn Real-time output port selection (n=0to 7)

0 Port mode

1 Real-time output port mode

Cautions: 1. When using these bits as a real-time output port, set the ports to which real-time output is
performed to the output mode (clear the corresponding bit of port mode register 12 (PM12)
to 0).

2. In the port specified as a real-time output port, data cannot be set to the output latch.

Therefore, when setting an initial value, data should be set to the output latch before setting
the real-time output mode.

Format of Real-Time Output Port Control Register

After

Symbol 7 6 5 4 3 2 <1> <0> Address Reset R/IW
RTPC| O 0 0 0 0 0 |BYTE|EXTR FF36H 00H R/IW
L EXTR Real-time output control by INTP2

0 INTP2 not specified as real-time output trigger

1 INTP2 specified as real-time output trigger

BYTE Real-time output port operating mode

0 4 bits x 2 channels

1 8 bits x 1 channel
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(17) Registers controlling interrupt function

A total of 24 interrupt sources are provided for the uPD7807x Subseries, including non-maskable, maskable, and
software interrupts.

Table 6-28. Interrupt Source List

Interrupt Defg?}ﬁ Interrupt Source Internal/ \gﬁg
Type Priority Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H

mode 1 selected)
0 INTWDT | Watchdog timer overflow (with interval timer mode
selected)
1 INTPO Pin input edge detection External 0006H
2 INTP1 0008H
3 INTP2 000AH
4 INTP3 000CH
5 INTP4 000EH
6 INTPS 0010H
7 INTP6 0012H
8 INTCSIO End of serial interface channel O transfer Internal 0014H
9 INTCSI1 | End of serial interface channel 1 transfer 0016H
Maskable 10 INTSER Serial interface channel 2 UART reception error generation 0018H
11 INTSR End of serial interface channel 2 UART reception 001AH
INTCSI2 End of serial interface channel 2 3-wire transfer
12 INTST End of serial interface channel 2 UART transmission 001CH
13 INTTM3 Reference time interval signal from watch timer 001EH
14 INTTMOO | Generation of 16-bit timer register and capture/ 0020H
compare register 00 (CR00) match signal
15 INTTMO1 | Generation of 16-bit timer register and capture/ 0022H
compare register 01 (CR01) match signal
16 INTTM1 Generation of 8-bit timer/event counter 1 match signal 0024H
17 INTTM2 Generation of 8-bit timer/event counter 2 match signal 0026H
18 INTAD End of A/D converter conversion 0028H
19 INTTM5 Generation of 8-bit timer/event counter 5 match signal 002AH
20 INTTM6 Generation of 8-bit timer/event counter 6 match signal 002CH
Software — BRK BRK instruction execution — 003EH

Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the
highest priority and 20 is the lowest priority.
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The following table gives a listing of the interrupt request flags, interrupt mask flags, and priority specification flags
corresponding to interrupt request sources.

Table 6-29. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register
INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTPO PIFO PMKO PPRO
INTP1 PIF1 PMK1 PPR1
INTP2 PIF2 PMK2 PPR2
INTP3 PIF3 PMK3 PPR3
INTP4 PIF4 PMK4 PPR4
INTP5 PIF5 PMK5 PPRS
INTP6 PIF6 PMK6 PPR6
INTCSIO CSIIFO IFOH CSIMKO MKOH CSIPRO PROH
INTCSI1 CSIIF1 CSIMK1 CSIPR1
INTSER SERIF SERMK SERPR
INTSR/INTCSI2 SRIF SRMK SRPR
INTST STIF STMK STPR
INTTM3 TMIF3 TMMK3 TMPR3
INTTMOO TMIFOO0 TMMKOO0 TMPROO
INTTMO1 TMIFO1 TMMKO1 TMPRO1
INTTM1 TMIF1 IF1L TMMK1 MK1L TMPR1 PR1L
INTTM2 TMIF2 TMMK2 TMPR2
INTAD ADIF ADMK ADPRO
INTTM5 TMIF5 TMMKS TMPRS
INTTM6 TMIF6 TMMK6 TMPR6

The following six types of registers control the interrupt functions:

 Interrupt request flag registers (IFOL, IFOH, IF1L)

« Interrupt mask flag registers (MKOL, MKOH, MK1L)

 Priority specification flag registers (PROL, PROH, PR1L)

« External interrupt mode registers (INTMO, INTM1)

« Sampling clock select register (SCS)
* Program status word (PSW)
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Format of Interrupt Request Flag Registers

After

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address Reset R/W
IFOL | PIF6 | PIF5 | PIF4 | PIF3 | PIF2 | PIF1 | PIFO |TMIF4 FFEOH 00H R/W
<7> <6> <5> 0 <4> 3> <2> <1I> <0>
IFOH |TMIFO1|{TMIF00| TMIF3 | STIF | SRIF |SERIF|CSIIF1|CSIIFO FFE1H 00H R/W
<7> 6 5 4> <3> <2> <1> <0>
IFLL [WTIF™| o 0 |TMIF6|TMIF5| ADIF |TMIF2|TMIF1 FFE2H 00H R/W
\ | | | | | | |
XXIFx Interrupt request flag
0 No interrupt request signal
1 _Interrupt request signal is generated,
interrupt request state

Note: WTIF is a test input flag. A vectored interrupt request is not generated.
Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a

watchdog timer is used in watchdog timer mode 1, set the TMIF4 flag to 0.
2. Always set IF1L bits 5 and 6 to 0.

Format of Interrupt Mask Flag Registers

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address Rﬁéf;irt RIW

MKOL | PMK6 |PMK5 |PMK4 |[PMK3 |PMK2 | PMK | PMK | TMMK4 FFE4H FFH R/W
<7>  <6> <5>  <4> <3>  <2>  <1> <0>

MKOH [TMMKO01TMMK00| TMMK3 | STMK|SRMK |SERMK |CSIMK1 |CSIMKO! FFE5H FFH R/W
<7> 6 5 <4>  <3> <2> <I> <0>

MKLL |wimk™| 1 1 |TMMKG|TMMK5|ADMK |TMMK2 | TMMK1 FFE6H FFH R/W

\ | | | | | | |
XXMKXx Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled

Note: WTMK controls standby mode release enable/disable. It does not control the interrupt function.

Cautions: 1. If the TMIF4 flag is read when a watchdog timer is used in watchdog timer mode 1, the MKO
value becomes undefined.

2. Because port 0 has an alternate function as the external interrupt input, when the output
level is changed by specifying the output mode of the port function, an interrupt request
flag is set. Therefore, 1 should be set in the interrupt mask flag before using the output
mode.

3. Always set MK1L hits 5 and 6 to 1.
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Format of Priority Specification Flag Registers

Symbol <7> <6> <5> <4> <3> <2> <1> <0> Address  After Reset  R/W

PROL | PPR6 | PPR5 | PPR4 |PPR3 | PPR2 |PPR1 | PPRO [TMPR4| FFE8SH FFH R/W

<7> <6> <5> <4> <3> <2> <1> <0>

PROH |TMPRO1|TMPRO0O|TMPR3| STPR | SRPR|SERPR |CSIPR1|CSIPRO| FFESH FFH R/W

7 6 5 <4> <3> <2> <1> <0>

PRIL| 1 1 1 [TMPR6TMPR5ADPR [TMPR2TMPR1 FFEAH FFH RIW
\ \ \ \ \ \ \ !

XXPRX Priority level selection

0 High priority level

1 Low priority level

Cautions: 1. If a watchdog timer is used in watchdog timer mode 1, set the TMPR4 flag to 1.
2. Always set PR1L bits 5to 7 to 1.

Format of External Interrupt Mode Register 0

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
INTMO | ES31 | ES30 | ES21 |ES20 | ES11 |[ES10| O 0 FFECH O0H R/W
\ \ \ \ \ \
ES11| ES10 INTPO valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES21| ES20 INTP1 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES31 | ES30 INTP2 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

Caution: Before setting the valid edge of the INTPO/TIO0/P0O0 pin, stop the timer operation by clear-
ing bits 1 to 3 (TMCO01 to TMCO03) of the 16-bit timer mode control register to 0, 0, 0.
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Format of External Interrupt Mode Register 1

Symbol 7 6 5 4 3 2 1 0 Address  After Reset  R/W
INTM1 | ES71 |ES70 | ES61 | ES60 | ES51 | ES50 | ES41 | ES40 FFEDH 00H R/W
\ | \ | \ | \ |
ES41 | ES40 INTP3 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges
ES51 | ES50 INTP4 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

ES61 | ES60 INTP5 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited
1 1 Both falling and rising edges
ES71 | ES70 INTP6 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges
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Format of Sampling Clock Select Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/IW
SCS| O 0 0 0 0 0 |SCS1|SCS0 FF47H 00H R/W
L]

INTPO sampling clock selection

SCS1|SCS0
MCS=1 MCS=0

0 0 | ™

0 1 | f2” | £427(39.1 kHz) | £/2°%(19.5 kHz)

1 0 | ff2® | £42°(156.3 kHz) | £/2°(78.1 kHz)

1 1 | fd2® | £42%(78.1 kHz) | £427(39.1 kHz)

Caution: f xx/2Vis a clock to be supplied to the CPU and f  xx/2°, fxx/25, and fxx/27 are clocks to be supplied
to the peripheral hardware. f xx/2V stops in the HALT mode.

Remarks: N: Value (N =0 to 4) at bits 0 to 2 (PCCO to PCC2) of processor clock control register
fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register
Values in parentheses apply to operation with fx = 5.0 MHz.

Format of Program Status Word

7 6 5 4 3 2 1 0 After Reset

PSW | IE Z |RBS1| AC |[RBSO| O ISP | CY 02H

‘ > Used when a normal instruction is executed

ISP Priority of interrupt currently being received
0 High-priority interrupt servicing
(low-priority interrupt disable)

Interrupt request not acknowledged or low-priority
1 interrupt servicing
(all maskable interrupts enable)

IE Interrupt request acknowledge enable/disable
0 Disable
1 Enable
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(18) Registers controlling test function

The names of the test input flag and test mask flag corresponding to the test input signal name are as follows.

Test Input Sources

Test Input Test Input Flag Test Mask Flag Internal/

Name Trigger External
INTWT Watch timer overflow WTIF WTMK Internal
INTPT4 Nee | Falling edge detection at port 4 KRIF KRMK External

Note: Not provided for the uPD78070A/70AY Subseries.

The following three registers control the test function:

« Interrupt request flag register 1L (IF1L)
« Interrupt mask flag register 1L (MK1L)
» Key return mode register (KRM) Nt

Note: This register is not provided for the uPD78070A/70AY Subseries.
Format of Interrupt Request Flag Register 1L
Symbol  <7> 6 5 <4> <3> <2> <1> <0> Address  After Reset R/W
IFIL |WTIF| 0 0 |TMIF6|TMIF5| ADIF |[TMIF2|TMIF1 FFE2H 00H R/W
WTIF Clock timer overflow detection flag

0 Not detected

1 Detected

Caution: Be sure to clear bits 5 and 6 to 0.

Format of Interrupt Mask Flag Register 1L

Symbol <7> 6 5 <4> <3> <2> <1> <0> Address  After Reset ~ R/W
MKI1L |[WTMK| 1 1  |TMMK6|TMMK5|ADMK|TMMK2 [TMMK1 FFEGH FFH RIW
WTMK Standby mode control by clock timer

0 Enables releasing the standby mode

1 Disables releasing the standby mode

Caution: Be sure to set bits 5and 6 to 1.
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Format of Key Return Mode Register ( uPD78078/78Y and 78075B/75BY Subseries Only)

Symbol 7 6 5 4 3 2 <1> <0> Address  After Reset R/W
KRM| O 0 0 0 0 0 |KRMK|KRIF FFF6H 02H R/W
L KRIF Key return signal

0 Not detected

1 Detected (port 4 rising edge detection)

KRMK Standby mode control by key return signal

0 Standby mode release enabled

1 Standby mode release disabled

Caution: When port 4 falling edge detection is used, be sure to clear KRIF to O (it is not cleared to 0
automatically).
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(19) Registers controlling external device expansion function
The following three registers control the external device expansion function:
* Memory expansion mode register (MM)

 Internal memory size switching register (IMS)
« External bus type select register (EBTS)
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Format of Memory Expansion Mode Register (For

pUPD78078/78Y and 78075B/75BY Subseries)

After

Symbol 7 6 5 4 3 2 1 0 Address Reset RIW
MM 0 0 PW1 | PWO 0 MM2 | MM1 | MMO FFF8H 10H R/W
Single-chip/ P40 to P47, P50 to P57, P64 to P67, P80 to P87 pin state
MM2 | MM1 | MMO [ memory expansion
mode selection P40 to P47|P80 to P87‘ P50 to P53‘ P54, P55 ‘ P56, P57 ‘ P64 to P67
0 0 0 Port Input
Single-chip mode d Port mode
0 0 1 mode Output
256-byte
0 1 1 mode Port mode
1 0 0 4K Port mod mes T
Memory | mode ort mode P65 = WR
expansion ADO to AD7 | AO to A7 P66 = WAIT
Lo | 1 |™ 16K (Note 1) Port mode | P67 = ASTB
mode A8to All ort mode =
Al2, A13
Full
1 1 1 address Al4, A15
mode Note 2
Other than above | Setting prohibited
PW1 | PWO Wait control
0 0 No wait
0 1 Wait (one wait state insertion)
1 0 Setting prohibited
1 1 Wait control by external wait pin
Notes: 1. This can be used only in the separate bus mode. In the multiplexed bus mode, these pins enter the

port mode.
The full address mode allows external expansion to the entire 64K address space except for the
internal ROM (or PROM), RAM, and SFR areas, and the reserved areas.

Remark: P60 to P63 are used as port pins without regard to the mode (single-chip mode or memory expansion
mode).

Format of Memory Expansion Mode Register (For ~ uPD78070A/70AY Subseries)

Symbol 7 6 5 4 3 2 1 0 Address R‘\ef;ii R/W
MM 0 0 PW1 | PWO 0 0 0 0 FFF8H 10H R/W
PW1 | PWO Wait control
0 0 No wait
0 1 Wait (one wait state insertion)
1 0 Setting prohibited
1 1 Wait control by external wait pin

Caution: Ensure that 0 is set to bits 0 to 3.
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Format of Internal Memory Size Switching Register
(For uPD78078/78Y and 78075B/75BY Subseries)

Symbol 7 6 > 4 3 2 1 0 Address  After Reset R/W
IMS |[RAM2|RAM1|RAMO| 0 |ROM3|ROM2/ROM1ROMO FEFOH Note 1 RIW
L [ ] \ \ \ |
\— ROM3|ROM2 |ROM1|ROMO| Internal ROM size selection
1 0 0 0 |32 Kbytes
1 0 1 0 |40 Kbytes
1 1 0 0 |48 Kbytes
1 1 1 0 |56 Kbytes Note2
1 1 1 1 |60 Kbytes
Settings other than above are prohibited

RAM2|RAM1 |RAMO| Internal high-speed RAM size selection

1 1 0 1024 bytes

Settings other than above are prohibited

Notes: 1. The value of this register after reset differs depending on the product (refer to the table below).
2. When the external device expansion function of the uPD78078/78Y or 78P078/78Y is used, be sure to set
the internal ROM capacity to 56K or less.

Value of Internal Memory Size Switching Register After Reset
(uPD78078/78Y and 78075B/75BY Subseries)

Part Number Value After Reset
uPD78074B/74BY C8H
uPD78075B/75BY CAH
uPD78076/76Y CCH
uPD78078/78Y, 78P078/78Y CFH

Caution: When using the mask ROM versions, do not set IMS to values other than those shown in the table
above, except for cases in which the external device expansion function is used in the uUPD78078/
78Y.

Remark: IMS should be set according to the internal ROM capacity.
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Format of Internal Memory Size Switching Register (For UPD78070A/70AY Subseries)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

IMS [RAM2|RAM1|RAMO| 0 0 0| o 0
L1

FFFOH COH RIW

RAM2|RAM1 |[RAMO| Internal high-speed RAM size selection

1 1 0 1024 bytes

Other than above | Setting prohibited

Caution: Although IMS is a register that specifies the internal high-speed RAM capacity, the memory size of
the uPD78070A/70AY cannot be changed. Do not set IMS with a value other than those used for
resetting.

Format of External Bus Type Select Register (For ~ uPD78078/78Y and 78075B/75BY Subseries)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset  R/W

EBTS| O 0 0 0 0 0 0 |EBTSO FF3FH 00H R/W

L EBTSO

Sets operation mode of external device expansion function

0 Multiplexed bus mode

1 Separate bus mode

Format of External Bus Type Select Register (For ~ uPD78070A/70AY Subseries)

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

EBTS| O 0 0 0 0 0 0 |[EBTSO FF3FH 01H RIW

L EBTSO

Sets operation mode of external device expansion function

0 Multiplexed bus mode (setting prohibited)

1 Separate bus mode

Caution: In the pPD78070A/70AY, this register is fixed to 01H (a separate mode). Do not set EBTS with a
value other than those used for resetting.
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(20) Register controlling standby function

The standby function is intended to decrease the power consumption of the system. The following two modes are
available: HALT and STOP.

When MCU is released from the STOP mode, a wait time is required for the crystal to resume oscillations. The wait

time is controlled by the following register:

» Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W
0STS| o 0 0 0 0 |OSTS2|0STS1|0STS0 FFFAH 04H RIW
L[ ]
Selection of oscillation stabilization
sTs2l0sTS105TS0 time when STOP mode is released
MCS =1 MCS =0
0 | 0| 0 |2%f«| 2"« (819us) |2« (1.64 ms)
0 | 0| 1 |2%«|2"x(3.28 ms) | 2"/« (6.55 ms)
0 | 1| 0 |2%f«|2"Mx(6.55ms) |2« (13.1 ms)
0 | 1| 1 |2%f«|2"H(13.1ms) |2"/fx(26.2 ms)
1 0 | 0 | 2| 2"« (26.2 ms) | 2%« (52.4 ms)
Settings other than above are prohibited

Remarks: fxx: Main system clock frequency (fx or fx/2)

fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx=5.0 MHz.

RESET input sets OSTS to 04H. However, it takes 27/fx, not 2'¢/fx, until the STOP Mode is cleared.
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The operation status in the HALT mode is described below.

HALT Mode Operating Status

Setting of HALT Mode

Item

On Execution of HALT Instruction during Main
System Clock Operation

On Execution of HALT Instruction during
Subsystem Clock Operation

Without Subsystem
ClOCk Note 1

With Subsystem
ClOCk Note 2

When Main System Clock
Continues Oscillation

When Main System Clock
Clock Stops Oscillation

Clock generator

Both main system and subsystem clocks can be oscillated. Clock supply to the CPU stops.

CPU

Operation stops

Port (output latch)

Status before HALT mode setting is held

16-bit timer/event counter

Operable

Operable when watch
timer output is selected
as count clock (fxr is
selected as count
clock of watch timer)

8-bit timer/event counters 1 and 2

Operable

Operable when TI1 or
TI2 is selected as
count clock

8-bit timer/event counters 5 and 6

Operable

Operable when TI5 or
TI6 is selected as
count clock

Watch timer

Operable when fxx/27 is
selected as count clock

Operable

Operable when fxt is
selected as count clock

Watchdog timer Operable Operation stops
A/D converter Operable Operation stops
D/A converter Operable
Real-time output port Operable
Serial interface Other than Operable Operable when
automatic external SCK is used
transmit/receive
function
Automatic Operation stops
transmit/receive
function
External interrupt | INTPO INTPO is operable when a clock (fxx/2°, fxx/2°, fxx/27) supplied for the | Operation stops
request peripheral hardware is selected as the sampling clock.
INTP1to INTP6 | Operable
Bus line for ADO to AD7 High impedance
external A0 to A15 Status before HALT mode setting is held
expansion ASTB Low level
WR, RD High level
WAIT High impedance

Notes: 1. Including when an external clock is not supplied.

2. Including when an external clock is supplied.
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The operation status in the STOP mode is described below.

STOP Mode Operating Status

Setting of STOP Mode

Item

With Subsystem Clock

Without Subsystem Clock

Clock generator

Only main system clock stops oscillation

CPU

Operation stops

Port (output latch)

Status before STOP mode setting is held

16-bit timer/event counter

Operable when watch timer output is
selected as count clock (fxr is selected as

count clock of watch timer)

Operation stops

8-bit timer/event counters 1 and 2

Operable when TI1 or TI2 is selected for the

count clock

8-bit timer/event counters 5 and 6

Operable when TI5 or TI6 is selected for the

count clock

Watch timer

Operable when fxr is selected for the

count clock

Operation stops

Watchdog timer

A/D converter

Operation stops

D/A converter

Operable

Real-time output port

Operable when external trigger is used or TI1 or TI2 is selected for the 8-bit

timer/event counter 1 or 2 count clock

Other than
automatic
transmit/receive
function and
UART

Serial interface

Operable when externally supplied clock is specified as the serial clock

Automatic
transmit/receive
function and

Operation stops

UART
External interrupt | INTPO Not operable
request INTPL to INTP6 | Operable
Bus line for ADO to AD7 High impedance
externgl A0 to A15 Status before STOP mode setting is held
expansion
ASTB Low level
WR, RD High level
WAIT High impedance

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V

pp1 Via a pull-up resistor to

minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a
system where an external clock is used for the main system clock.
2. Because the interrupt request signal is used to release the Standby mode, if there is an inter-

rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby

mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-

ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-
tion time select register (OSTS), the operating mode is set.
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(21) Reset function
The following two operations can generate a reset signal:

» External reset input via the RESET pin
* Internal reset by watchdog timer in the Watchdog Timer mode
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Table 6-30. Hardware Status After Reset (1/2)

Hardware

Status After Reset

Program counter (PC)Noe?t

Contents of reset vector tables
(O000H, 0001H) are set

Stack pointer (SP)

Undefined

Program status word (PSW)

02H

RAM

Data memory

Undefined Noe?2

General-purpose register

Undefined Noe?2

Port (output latch) Ports 0 to 3, Ports 7, 9, 10, 12, 13 00H
(PO to P3, P7, P9, P10, P12, P13)
Ports 4 to 6, port 8 (P4 to P6, P8) Noes Undefined
Port mode registers (PMO to PM3, PM5 to PM10, PM12, PM13) Nee3 FFH
Pull-up resistor option registers (PUOH, PUOL) 00H
Processor clock control register (PCC) 04H
Oscillation mode select register (OSMS) 00H
Internal memory size switching register (IMS) Note 4
Internal expansion RAM size switching register (IXS) Netes Note 6
External bus type select register (EBTS) 00H
Memory expansion mode register (MM) 10H
Oscillation stabilization time select register (OSTS) 04H
16-bit timer/event counter | Timer register (TMO) 00H
Capture/compare registers (CR00, CR01) Undefined
Clock select register (TCLO) O00H
Mode control register (TMCO) 00H
Capture/compare control register 0 (CRCO) 04H
Output control register (TOCO) 00H
8-bit timer/event counters | Timer registers (TM1, TM2) 00H
land2 Compare registers (CR10, CR20) Undefined
Clock select register (TCL1) 00H
Mode control register (TMC1) 00H
Output control register (TOC1) 00H
8-bit timer/event counters | Timer registers (TM5, TM6) 00H
5and 6 Compare registers (CR50, CR60) 00H
Clock select registers (TCL5, TCL6) O00H
Mode control registers (TMC5, TMC6) 00H
Watch timer Mode control register (TMC2) 00H
Clock select register (TCL2) 00H
Watchdog timer
Mode register (WDTM) 00H
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Table 6-30. Hardware Status After Reset (2/2)

Hardware Status After Reset
Serial interface Clock select register (TCL3) 88H
Shift registers (SI100, SIO1) Undefined
Mode registers (CSIMO, CSIM1, CSIM2) 00H
Serial bus interface control register (SBIC) 00H
Slave address register (SVA) Undefined
Automatic data transmit/receive control register (ADTC) 00H
Automatic data transmit/receive address pointer (ADTP) 00H
Automatic data transmit/receive interval specificatiop 00H
register (ADTI)
Asynchronous serial interface mode register (ASIM 00H
Asynchronous serial interface status register (ASIS 00H
Baud rate generator control register (BRGC) 00H
| Transmit shift register (Txs) | FFH
Receive buffer register (RXB)
Interrupt timing specification register (SINT) 00H
A/D converter Mode register (ADM) 01H
Conversion result register (ADCR) Undefined
Input select register (ADIS) 00H
D/A converter Mode register (DAM) 00H
Conversion value setting registers (DACSO0, DACS1 00H
Real-time output Mode register (RTPM) 00H
port Control register (RTPC) O00H
Buffer registers (RTBL, RTBH) 00H
ROM correction Correction address registers (CORADO, CORAD1) 0000H
Note 7 Correction control register (CORCN) 00H
Interrupt Request flag registers (IFOL, IFOH, IF1L) 00H
Mask flag registers (MKOL, MKOH, MK1L) FFH
Priority specification flag registers (PROL, PROH, PR1L) FFH
External interrupt mode registers (INTMO, INTM1) 00H
Key return mode register (KRM) Nowe5 02H
Sampling clock select register (SCS) O00H
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Notes: 1. During reset input or oscillation stabilization time wait, only the PC contents among the hardware sta-
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2.

tuses become undefined. All other hardware statuses remain unchanged after reset.

If the reset signal is input in the Standby mode, the status before reset is retained even after reset.

3. The uPD78070A/70AY Subseries do not have ports 4, 5, 8, and PM5, PM8.
4. The value after reset differs depending on the product, as follows:

puPD78070 uPD78074B uPD78075B uPD78076 uPD78078 puPD78P078
uPD78070Y uPD78074BY | uPD78075BY | uPD78076Y uPD78078Y uPD78P0O78Y
IMS | COH C6H C8H CCH CFH

5. This register is not provided for the uPD78070A/70AY Subseries.
6. The value after reset differs depending on the product, as follows:

HuPD78076 uPD78078 uPD78P078 uPD78074B uPD78075B
HuPD78076Y uPD78078Y uPD78P078Y | uPD78074BY | uPD78075BY
IXS | OAH 0CH

7. This register is provided only for the uPD78078/78Y Subseries.
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(22) Registers controlling ROM correction ( uPD78078/78Y Subseries only)
The following two types of registers control the ROM correction:

» Correction address registers 0 and 1 (CORADO and CORAD1)
» Correction control register (CORCN)

Format of Correction Address Registers 0 and 1

Symbol 15 0 Address After Reset R/W
CORADO FF38H/FF39H 0000H R/W
CORAD1 FF3AH/FF3BH 0000H R/W

Cautions: 1. Set CORADO and CORAD1 when bits 1 (CORENO) and 3 (CORENL1) of the correction control
register (CORCN: refer to the figure below) are 0.
2. Only addresses where operation codes are stored can be set in CORADO and CORADL.
3. Do not set the following addresses to CORADO and CORAD:
» Address value in table area of table reference instruction (CALLT instruction): 0040H to 007FH
» Address value in vector table area: 0000H to 003FH

Format of Correction Control Register

Symbol 7 6 5 4 <3> <2> <1> <0> Address After Reset R/W

CORCN| O 0 0 0  |COREN1|CORST1|CORENO| CORSTO FF8AH 00H R/W Note

E
CORSTO| Correction address register 0 and fetch address match detection

0 Not detected

1 Detected
R/IW CORENO Correction address register 0 and fetch address match
M detection control
0 Disabled
1 Enabled
R ) . .
CORSTL1| Correction address register 1 and fetch address match detection
0 | Not detected
1 Detected
R/W RENL Correction address register 1 and fetch address match
col detection control
0 |Disabled
Note: Bits 0 and 2 are read-only bits. 1 |Enabled
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(23) Register controlling internal memory capacity

The yPD78P078 and 78P078Y allow users to select the internal memory capacity.
The following register is used to control the internal memory capacity:

 Internal memory size switching register (IMS)
To map the memory of the yPD78P078 or 78P078Y identically to that of a mask ROM version, the value at the time
the mask ROM version is reset must be set.

For the mask ROM version, IMS does not need to be set.

Format of Internal Memory Size Switching Register

Symbol ! 6 5 4 s 2 1 0 Address  After Reset R/W
IMS |RAM2|RAM1|RAMO| O |ROM3|ROM2/ROM1/ROMO EFEOH CEH RIW
L[ ] \ \ \ \
ROM3|ROM2|ROM1|ROMO| Internal ROM size selection

1 0 0 0 |32K

1 0 1 0 40K

1 1 0 0 |48K
1 1 0 | 56K Note

1 1 1 1 | 60K

Settings other than above are prohibited

RAM2|RAM1|RAMO| Internal high-speed RAM size selection

1 1 0 1024 bytes

Settings other than above are prohibited

Note: When the external device expansion function of the uPD78P078/78Y is used, set the internal PROM capacity
to 56K or less.

The following table shows the set value of IMS to map the memory of the uPD78P078/78Y identically to that of a
mask ROM version.

Set Value of Internal Memory Size Switching Register

Target Mask ROM Version Set Value of IMS
uPD78074B/74BY C8H
uPD78075B/75BY CAH
uPD78076/76Y CCH
uPD78078/78Y CFH

Caution: When using a mask ROM version, do not set IMS to a value other than those shown in the table
above, except when the external device expansion function of the pUPD78078/78Y is used.
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(24) Register controlling internal expansion RAM capacity

The pPD78P078/78Y allow users to select the internal expansion RAM capacity.
The following register is used to control the internal expansion RAM capacity:

 Internal expansion RAM size switching register (1XS)
Remark: This register is not provided for the uPD78070A/70AY.
Format of Internal Expansion RAM Size Switching Register

Symbol 7 6 5 4 3 2 1 0 Address After Reset R/W

IX IX IX IX
IXS 0 0 0 0 RAM3|RAM2| RAM1|RAMO FFF4H OAH W
\ ! ! |
IX IX IX IX | Selects internal expansion
RAM3 | RAM2 | RAM1 | RAMO| RAM capacity
1 1 0 0 0 bytes
1 0 1 0 1024 bytes

Settings other than above are prohibited

The following table shows the set value of IXS to map the internal expansion RAM of the uPD78P078/78Y identically
to that of a mask ROM version.

Set Value of Internal Expansion RAM Size Switching Register

Target Mask ROM Version Set Value of IXS
uPD78076/76Y OAH
uPD78078/78Y
uPD78074B/74BY OCH
uPD78075B/75BY

Cautions: 1. For the mask ROM version, IXS does not need to be set.
2. When using a mask ROM version, do not set IXS to a value other than those shown in the table
above.
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[MEMO]
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6.8 uPD78083 Subseries

6.8.1 Documentation Reference Information

Device Series Number User’'s Manual Number Date Published
uPD78083 U12176EJ2VOUMO0 May 1997

Caution: The user should check the current User’'s Manual with the information in this section to be sure of
having the most up-to-date information.

General Programmer’s Note

The NEC C-compiler and the NEC Assembler are capable of recognizing certain symbolic SFR bit names. These
special bit names are identified in the user manual in one of the four ways shown below:

1. <7>

(7)

4.
Example:

<7> <6> <5> <4> 3 2 1 0

PCC |MCC | FRC | CLS | CSS| 0 | PCC2| PCC1| PCCO|

If a bit number has one of the four symbols around it, the NEC software will recognize the associated symbolic bit
name. For example to set bit 7, the user can write the code in two ways:

1. SET1 MCC
2. SET1 PCC.7

Alternatively since bit 2 does not have any of the four symbols around it, the user can only set this bit as follows:
1. SET1 PCC.2

Note: The attempt to employ a symbolic name of bit-2 (PCC2) will return an error. Thus the use of instruction
SET1 PCC2
is improper since neither the NEC C-compiler nor the NEC Assembler recognizes this symbolic name and will
generate an error.
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6.8.2 Memory Address Space

Each model in the uPD78083 Subseries can access a memory space of 64K. Figures 6-40 through 6-42 show
memory maps of the respective models.

Figure 6-40. Memory Map ( puPD78081)

J
FFFFH Special function
registers (SFRs)
FEOOH 256 x 8 hits
FEFFH General-purpose registers
FEEOH 32 x 8 bits
FEDFH
T Internal high-speed RAM T 1EFFH
256 x 8 hits
= Program area =
1000H
OFFFH
Data memory Eglo:g:
space = CALLF entry area =
0800H
= Reserved B O7FFH
= Program area =
0080H
2000H 007FH
1FFFH
CALLT table area
Program
memory = Internal ROM P~ 88323
space 8192 x 8 hits
Vector table area
Y 0000H 0000H
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Figure 6-41. Memory Map ( uPD78082)

(¢

[(4

[(4

A
FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH | General-purpose registers
FEEOH 32 x 8 hits
FEDFH
L Internal high-speed RAM 3FFFH
384 x 8 bits
= Program area A
1000H
FDSOH OFFFH
Data memory ED7EH
space =+ CALLF entry area 7
0800H
x Reserved 07FFH
= Program area 3
0080H
4000H 007FH
3FFFH
CALLT table area
Program 0040H
memory X Internal ROM ~ 003FH
space 16384 x 8 bits
Vector table area
Y 0000H 000O0H
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Figure 6-42. Memory Map ( uPD78P083)

Data memory

space

FFFFH Special function
registers (SFRs)
FFOOH 256 x 8 hits
FEFFH General-purpose registers
FEEOH 32 x 8 hits
FEDFH
i Internal high-speed RAM
512 x 8 hits
FDOOH
FCFFH
= Reserved
6000H
5FFFH
Program
memory == Internal PROM
space 24576 x 8 bits
0000H

5FFFH

))

1000H

Program area

))
[{¢

OFFFH

0800H

CALLF entry area

[(¢

07FFH

))

0080H

Program area

))
[{4

007FH

0040H

CALLT table area

003FH

0000H

Vector table area
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6.8.3 Special Function Registers (SFRs)

Table 6-31. Special Function Register List (

uPD78083 Subseries) (1/2)

Manipulatable After
Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit |8 Bits |16 Bits
FFOOH Port 0 PO R/W v v - 00H
FFO1H Port 1 P1 v v —
FFO3H Port 3 P3 v v -
FFO5H Port 5 P5 v v —
FFO7H Port 7 P7 v v -
FFOAH Port 10 P10 v v —
FF1FH A/D conversion result register ADCR R - v - Undefined
FF20H Port mode register 0 PMO R/W v v - FFH
FF21H Port mode register 1 PM1 v v -
FF23H Port mode register 3 PM3 v v -
FF25H Port mode register 5 PM5 v v -
FF27H Port mode register 7 PM7 v v -
FF2AH Port mode register 10 PM10 v v -
FF40H Timer clock select register 0 TCLO v v - 00H
FF42H Timer clock select register 2 TCL2 - v -
FF50H Compare register 50 CR50 - v -
FF51H 8-hbit timer register 5 TM5 R - v -
FF52H Timer clock select register 5 TCL5 R/W - v -
FF53H 8-bit timer mode control register 5 TMC5 v v -
FF54H Compare register 60 CR60 - v -
FF55H 8-bit timer register 6 TM6 R - v -
FF56H Timer clock select register 6 TCL6 R/W - v -
FF57H 8-bit timer mode control register 6 TMC6 v v -
FF70H Asynchronous serial interface mode register ASIM v v -
FF71H Asynchronous serial interface status register ASIS R v v -
FF72H Serial operation mode register 2 CSIM2 R/W v v -
FF73H Baud rate generator control register BRGC - v -
FF74H Transmit shift register TXS | SIO2 _W_ - v - FFH
Receive buffer register RXB R
FF80H A/D converter mode register ADM R/W v v - 01H
FF84H A/D converter input select register ADIS - v - O00H
FFEOH Interrupt request flag register OL IFO | IFOL v v v
FFE1H Interrupt request flag register OH IFOH v v
FFE2H Interrupt request flag register 1L IF1L v v -
FFE4H Interrupt mask flag register OL MKO | MKOL v v v FFH
FFE5H Interrupt mask flag register OH MKOH v v
FFE6H Interrupt mask flag register 1L MK1L v v -
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Table 6-31. Special Function Register List (

uPD78083 Subseries) (2/2)

Manipulatable After

Address Special Function Register (SFR) Name Symbol R/W Bit Unit Reset
1Bit |8 Bits |16 Bits
FFE8H Priority order specification flag register OL PRO | PROL | R/W v v v FFH
FFE9H Priority order specification flag register OH PROH v v
FFEAH Priority order specification flag register 1L PR1L v v -
FFECH External interrupt mode register 0 INTMO - v - 00H
FFEDH External interrupt mode register 1 INTM1 - v -
FFFOH Internal memory size switching register IMS - v - Note
FFF2H Oscillation mode select register OSMS w - v - 00H
FFF3H Pull-up resistor option register H PUOH R/W v v -
FFF7H Pull-up resistor option register L PUOL v v -
FFFOH Watchdog timer mode register WDTM v v -
FFFAH Oscillation stabilization time select register OSTS - v - 04H
FFFBH Processor clock control register PCC v v -
Note: The value after reset depends on products:
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(1) Registers controlling port functions

The following two types of registers control the ports:

» Port mode registers (PMO, PM1, PM3, PM5, PM7, PM10)
e Pull-up resistor option registers (PUOH, PUOL)
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Format of Port Mode Registers

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
PMO 1 1 1 1 |PMO3|PMO2|PMO1| 1 FF20H FFH R/W
PM1 |[PM17|PM16 |PM15|PM14 |PM13|PM12|PM11|PM10 FF21H FFH R/W
PM3 |PM37|PM36 |[PM35|PM34 |PM33 | PM32 | PM31|PM30 FF23H FFH R/W
PM5 |PM57|PM56 |PM55 |PM54 | PM53 | PM52 | PM51 | PM50 FF25H FFH R/W
PM7 1 1 1 1 1 |PM72|PM71|PM70 FF27H FFH R/W
PM10 1 1 1 1 1 1 |PM101|PM100] FF2AH FFH R/W

Pmn pin input/output mode selection
(m=0,1,3,5,7,10:n=0t0 7)

0 Output mode (output buffer ON)
1 Input mode (output buffer OFF)

PMmn

Caution: Be sure to set bits 0 and 4 to 7 of PMO, bits 3 to 7 of PM7, and bits 2 to 7 of PM10 to 1.

Format of Pull-up Resistor Option Registers

After
Symbol 7 6 5 4 3 <2> 1 0 Address Reset R/W
PUOH 0 0 0 0 0 |PUOCIO| O 0 FFF3H 00H R/W
<7> 6 <5> 4 <3> 2 <1> <0>
PUOL |PUO7| 0 |PUO5| 0 |PUO3| 0 |PUO1|/PUOO FFF7H 00H R/W

Pm internal pull-up resistor selection

PUOM| m=0,1,3, 5,7 10)
0 Internal pull-up resistor not used
1 Internal pull-up resistor used

Cautions: 1. Be sure to set bits 0, 1 and 3 through 7 of PUOH and bits 2, 4, and 6 of PUOL to 0.
2. P00 pin does not incorporate a pull-up resistor.
3. When a pin of port 1 is used as an alternate function pin, an on-chip pull-up resistor cannot
be used even if 1 is set in PUOL hit 1 (PUOL).
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(2) Registers controlling clock generator

The following two registers control the clock generator:

» Processor clock control register (PCC)
» Oscillation mode select register (OSMS)

Format of Processor Clock Control Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
PCC | © 0 0 0 0 |PCC2|PCC1|PCCO FFFBH 04H RIW
CPU clock selection (fceu)
PCC2| PCC1|PCCO
MCS =1 MCS =0
0 0 0 | fxx f« (0.4 us) fx/2 (0.8 us)
0 0 1 | fxx/2 f«/2 (0.8 us) /2% (1.6 us)
0 1 0 |fxx/2® f/2% (1.6 us) /2% (3.2 us)
0 1 1| fxx/2® f2% (3.2 us) f/2* (6.4 us)
1 0 0 |f2* fu/2* (6.4 ps) £/2° (12.8 us)
Settings other than above are prohibited

Caution: Be sure to clear bits 3 to 7 to 0.

Remarks: fxx:  Main system clock frequency (fx or fx/2)
fx: Main system clock oscillator frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses indicate a minimum instruction execution time of 2fcru when operating
at fx = 5.0 MHz.
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Format of Oscillation Mode Select Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
OSMS| O 0 0 0 0 0 0 MCS FFF2H 00H w

L MCS | Main system clock scaler control

0 Scaler used

1 Scaler not used

Cautions: 1. Writing data (including the same data as previous) to OSMS causes a delay of the main
system clock cycle of up to 2/f x during the write operation. Therefore, if this register is
written during the operation, in peripheral hardware that operates with the main system
clock, a temporary error occurs in the count clock cycle of the timer, etc. In addition,
because the oscillation mode is changed by this register, the clocks for peripheral hard-
ware as well as that for the CPU are switched.

Therefore, writing to OSMS should be performed only immediately after reset signal re-
lease and before peripheral hardware operation starts.
2. When writing “1”to MCS,V b must be 2.7 V or higher before the write execution.
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(3) Registers controlling 8-bit timer/event counters 5 and 6
The following three types of registers control 8-bit timer/event counters 5 and 6:
e Timer clock select registers 5 and 6 (TCL5, TCL6)
e 8-bit timer mode control registers 5 and 6 (TMC5, TMC6)
« Port mode register 10 (PM10)
- Refer to section (1) for the register format.

Format of Timer Clock Select Register n (n =5 or 6)

Address After Reset R/W
Symbol 7 6 5 4 3 2 1 0

TCLn| © 0 0 TCLnaTCLnz|Tentltong]  TEH FPo2H 00H RIW
n n . N "™ TcLe FrseH 00H RIW
8-bit timer register n count clock selection
TCLN3|TCLN2|TCLN1{TCLNO
MCS =1 MCS =0
0 0 0 0 TIn falling edge Note
0 0 0 1 TIn rising edge Note
0 1 0 0 2fxx Setting prohibited fx (5.0 MHz)
0 1 0 1 | fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1 0 |fxx2 fx/2 (2.5 MHz) fx/2°(1.25 MHz)
0 1 1 1 | 2 fx/2% (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 |2’ fx/2° (625 kHz) fx/2* (313 kHz)
1 0 0 1| 2 fx/2* (313 kHz) x/2° (156 kHz)
1 0 1 0 |2 fx/2° (156 kHz) fx/2°(78.1 kHz)
1 0 1 1| fxx2° fx/2° (78.1 kHz) fx/2" (39.1 kHz)
1 1 0 0 |2 fx/2” (39.1 kHz) fx/2° (19.5 kHz)
1 1 0 1| 2 fx/2% (19.5 kHz) fx/2°(9.8 kHz)
1 1 1 o |tx2® fx/2° (9.8 kHz) x/2° (4.9 kHz)
1 1 1 1| 2™ fx/2" (2.4 kHz) x/2'? (1.2 kHz)
Settings other than above are prohibited

Note: When the clock is input from the external, timer output (PWM output) cannot be used.

Caution: To write data other than that already set to TCLn (n = 5 or 6), stop the timer operation once.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
TIn: 8-bit timer register n input pin (n = 5 or 6)
MCS: Bit O of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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Symbol

TMCn |TCEn ‘TMCHG‘ 0 ‘ 0 ‘ LVSn ‘ LVRnN ‘TMCnl‘TOEn

586

Format of 8-Bit Timer Output Control Register n (n =5 or 6)

<7> 6 5 4 <3> <2> 1

Address After Reset R/W

<0>
TMC5 FF53H 00H R/W
TMC6 FF57H 00H R/IW
TOEN 8-bit timer/event counter n output control
0 Output disabled (Port mode)
1 Output enabled
In PWM mode In other modes
TMCn1
Active level selection | Timer output F/F1 control
0 Active high Inversion operation disabled
1 Active low Inversion operation enabled
8-bit timer/event counter n timer
LVSn | LVRn output F/F1 status setting
0 0 No change
0 1 Timer output F/F1 reset (0)
1 0 Timer output F/F1 set (1)
1 1 Setting prohibited
TMCn6| 8-bit timer/event counter n operating mode selection
0 Clear and Start mode on match of TMn and CRnO
1 PWM mode (free running)
TCEn 8-bit timer register n operation control
0 Operation stop (TMn clear to 0)
1 Operation enable

Cautions: 1. Timer operation must be stopped before setting TMCn (n =5 or 6).
2. IfLVSn and LVRn (n =5 or 6) are read after data are set, they will be 0.

3. Be sure to set bits 4 and 5 to 0.
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(4) Registers controlling watchdog timer

The following two registers control the watchdog timer:

« Timer clock select register 2 (TCL2)
» Watchdog timer mode register (WDTM)

Format of Timer Clock Select Register 2

After

7 4 2 1 A R/W
Symbol 6 5 3 0 ddress Reset /
TCL2 |TCL27|TCL26|TCL25| O 0 |TCL22|TCL21{TCL20 FF42H OOH R/W
I R
This section controls the buzzer output function.
Refer to (6) Registers controlling buzzer output function or
Chapter 9 of uPD78083 Subseries User's Manual for
detailed information.
Watchdog timer count clock selection
[TCL22|TCL21|TCL20
MCS=1 MCS =0
0 0 0 | fx/2® x/2° (625 kHz) fx/2* (313 kHz)
0 0 1 | fxx/2? fx/2* (313 kHz) x/2° (156 kHz)
0 1 0 | fx/2® x/2° (156 kHz) x/2° (78.1 kHz)
0 1 1| fxx/2° fx/2° (78.1 kHz) x/2" (39.1 kHz)
1 0 0 | fx/2’ fx/2" (39.1 kHz) x/2® (19.5 kHz)
1 0 1| fxx/28 x/2® (19.5 kHz) x/2° (9.8 kHz)
1 1 0 | fx/2° x/2° (9.8 kHz) x/2'° (4.9 kHz)
1 1 1| fxx/2™ fx/2' (2.4 kHz) x/2'? (1.2 kHz)

Cautions: 1. When rewriting TCL2 to other data, stop the timer operation beforehand.
2. Be sure to set bits 3 and 4 to 0.

Remarks:

fxx:
fx:

MCS:
Values in parentheses apply to operation with fx = 5.0 MHz.
This register also controls the buzzer.

Main system clock frequency (fx or fx/2)
Main system clock oscillation frequency
Bit 0 of oscillation mode select register (OSMS)
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Format of Watchdog Timer Mode Register

After
Reset

WDTM | RUN 0 0 |WDTM4|WDTM3| O 0 0 FFFOH O0H R/W

Symbol <7> 6 5 4 3 2 1 0 Address R/W

Watchdog timer operation mode
WDTM4 | WDTM3 selection Note 1

Interval timer mode Note2
0 x (Maskable interrupt occurs upon
generation of an overflow.)

Watchdog timer mode 1
1 0 | (Non-maskable interrupt occurs upon
generation of an overflow.)

Watchdog timer mode 2
1 1 | (Reset operation is activated upon
generation of an overflow.)

RUN | Watchdog timer operation mode selection Note3

0 Count stop

1 Counter is cleared and counting starts

Notes: 1. Once setto 1, WDTM3 and WDTM4 cannot be cleared to 0 by software.
2. The watchdog timer starts operating as an interval timer as soon as RUN has been set to 1.
3. Once setto 1, RUN cannot be cleared to 0 by software.
Thus, once counting starts, counting can only be stopped by RESET input.

Cautions: 1. When 1is setin RUN so that the watchdog timer is cleared, the actual overflow time is up to
0.5% shorter than the time set by timer clock select register 2 (TCL2).
2. To use watchdog timer modes 1 and 2, make sure that the interrupt request flag (TMIF4) is
0, and then set WDTM4 to 1.
If WDTM4 is set to 1 when TMIF4 is 1, the non-maskable interrupt request occurs, regard-
less of the contents of WDTM3.

Remark: x: Don't care
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(5) Registers controlling clock output function

The following two registers control the clock output function:

e Timer clock select register 0 (TCLO)
» Port mode register 3 (PM3)
- Refer to section (1) for the register format.

Symbol
TCLO

Format of Timer Clock Select Register 0

<7> 6 5 4 3 2 1 0 Address ~ After RIW
Reset
CLOE| O 0 0 |TCLO3|TCLO2(TCLO1|TCLOO, FF40H OOH R/W
PCL output clock selection
TCLO3|[TCLO2TCLO1|TCLOO|
MCS =1 MCS =0
0 1 0 1 fxx fx (5.0 MHz) fx/2 (2.5 MHz)
0 1 1 0 | fxx/2 fx/2 (2.5 MHz) fx/22 (1.25 MHz)
0 1 1 1 | fxx/2? fx/22 (1.25 MHz) fx/2° (625 kHz)
1 0 0 0 | fxx/2® x/2° (625 kHz) fx/2* (313 kHz)
1 0 0 1| fxx/2* fx/2* (313 kHz) fx/2° (156 kHz)
1 0 1 0 | fxx/2® fx/2° (156 kHz) fx/2° (78.1 kHz)
1 0 1 1| fxx/2° x/2° (78.1 kHz) fx/2" (39.1 kHz)
1 1 0 0 | fx/2 fx/2" (39.1 kHz) fx/2% (19.5 kHz)
Settings other than above are prohibited
CLOE| PCL output control
0 Output disable
1 Output enable
Cautions: 1. When enabling PCL output, set TCLOO to TCL03, then set 1 in CLOE with a 1-bit memory
manipulation instruction.
2. To write data other than that already written to TCLO, stop the clock operation once.
3. Be sure to set bits 4 to 6 to 0.
Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency

MCS: Bit 0 of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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(6) Registers controlling buzzer output function
The following two registers control the buzzer output function:
» Timer clock select register 2 (TCL2)

» Port mode register 3 (PM3)
- Refer to section (1) for the register format.

Format of Timer Clock Select Register 2

After
7 6 5 4 3 2 1 0 Address R/W
Symbol Reset
TCL2 [TCL27\TCL26|TCL25] O 0 |TCL22ITCL21|TCL20 FF42H 00H R/W

This section controls the watchdog timer output function.

Refer to (4) Registers controlling watchdog timer or
Chapter 7 of uPD78083 Subseries User's Manual for

detailed information.

Buzzer output frequency selection
TCL27|TCL26(TCL25
MCS =1 MCS =0

0 x X Buzzer output disable

1 0 0 | fxx/2® x/2° (9.8 kHz) fx/2'° (4.9 kHz)
1 0 1| fxx/2% x/2'° (4.9 kHz) fx/2'* (2.4 kHz)
1 1 0 | fxx/2™ fx/2™ (2.4 kHz) fx/2' (1.2 kHz)
1 1 1 Setting prohibited

Cautions: 1. When rewriting TCL2 to other data, stop the timer operation beforehand.

2. Be sure to set bits 3 and 4 to 0.

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
X: Don't care

MCS: Bit O of oscillation mode select register (OSMS)
Values in parentheses apply to operation with fx = 5.0 MHz.
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(7) Registers controlling A/D converter

The following three registers control the A/D converter:
» A/D converter mode register (ADM)

» A/D converter input select register (ADIS)

« External interrupt mode register 1 (INTM1)
- Refer to section (19) for the register format.
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Symbol
ADM

592

Format of A/D Converter Mode Register

After

<7> <6> 5 4 3 2 1 0 Address Reset R/W
CS | TRG | FR1 | FRO |ADM3|ADM2|ADM1| HSC FF80H 01H R/W
ADM3|ADM2|ADM1| Analog input channel selection
0 0 0 ANIO
0 0 1 ANI1
0 1 0 ANI2
0 1 1 ANI3
1 0 0 ANI4
1 0 1 ANI5
1 1 0 ANIB
1 1 1 ANI7
A/D conversion time selection "°**
FR1 | FRO | HSC | fx=5.0-MHz operation fx= 4.19-MHz operation
MCS =1 MCS =0 MCS =1 MCS =0
0 0 1 | 80/fx (Setting prohibited "% | 160/fx (32.0 us) 80/fx (19.1 1s) 160/fx (38.1 us)
0 1 1 | 40/ (Setting prohibited "*'*?) | 80/fx (Setting prohibited "*®?) | 40/fx (Setting prohibited "**?)| 80/fx (19.1 us)
1 0 0 | 50/fx (Setting prohibited ") | 100/fx (20.0 1) 50/fx (Setting prohibited "***?) | 100/fx (23.8 us)
1 0 1 | 100/fx (20.0 us) 200/fx (40.0 ) 100/fx (23.8 1) 200/fx (47.7 us)

Settings other than above are prohibited

TRG | External trigger selection

0 No external trigger (software starts)

1 Conversion started by external trigger (hardware starts)
CS | A/D conversion operation control

0 Operation stop

1 Operation start

Notes: 1. Set so that the A/D conversion time is 19.1 s or more.

2. Setting prohibited because the A/D conversion time is less than 19.1 ps.

Cautions: 1. The following sequence is recommended for power consumption reduction of the A/D
converter when the standby function is used: Clear bit 7 (CS) to O first to stop the A/D
conversion operation, and then execute the HALT or STOP instruction.

Remarks:

2. When restarting the stopped A/D conversion operation, start the A/D conversion op-

eration after clearing the interrupt request flag (ADIF) to O.

fx:
MCS:

Main system clock oscillation frequency

Bit 0 of oscillation mode select register (OSMS)
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Format of A/D Converter Input Select Register

After
Reset

ADIS 0 0 0 0 |ADIS3|ADIS2|ADIS1|ADISO FF84H 00H R/W

Symbol 7 6 5 4 3 2 1 0 Address R/W

ADIS3|ADIS2|ADIS1|ADISO| Number of analog input channel selection

0 0 0 0 No analog input channel (P10 to P17)

0 0 0 1 1 channel (ANIO, P11 to P17)

0 0 1 0 2 channels (ANIO, ANI1, P12 to P17)
0 0 1 1 3 channels (ANIO to ANI2, P13 to P17)
0 1 0 0 4 channels (ANIO to ANI3, P14 to P17)
0 1 0 1 5 channels (ANIO to ANI4, P15 to P17)
0 1 1 0 6 channels (ANIO to ANI5, P16, P17)
0 1 1 1 7 channels (ANIO to ANI6, P17)

1 0 0 0 8 channels (ANIO to ANI7)

Settings other than above are prohibited

Cautions: 1. Set the analog input channel in the following order:
a. Set the number of analog input channels with ADIS.
b. Using the A/D converter mode register (ADM), select one channel to undergo A/D con-
version from among the channels set for analog input with ADIS.
2. No internal pull-up resistor can be used to the channels set for analog input with ADIS,
irrespective of the value of bit 1 (PUO1) of pull-up resistor option register L (PUOL).
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(8) Registers controlling serial interface channel 2

The following four registers control serial interface channel 2:

» Serial operation mode register 2 (CSIM2)

» Asynchronous serial interface mode register (ASIM)
« Asynchronous serial interface status register (ASIS)
» Baud rate generator control register (BRGC)

Format of Serial Operation Mode Register 2

Symbol 75 ¢ 5 4 3 2 1 0 Address  After Reset R/W

csiM2 [csiE2l 0 | o0 | 0 | 0 C;M csck| o | FF72H 00H  RW
CSCK|| Clock selection in 3-wire serial /O mode
0 Input clock from off-chip to SCK2 pin
1 Dedicated baud rate generator output
CSIM22| First bit specification
0 MSB
1 LSB
CSIE2| Operation control in 3-wire serial I/O mode
0 Operation stopped
1 Operation enabled

Cautions: 1. Be sure to set bits 0 and 3 to 6 to 0.

2. When UART mode is selected, CSIM2 should be set to 00H.
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Format of Asynchronous Serial Interface Mode Register

Symbol .75 > 5 4 3 2 1 0 Address  After Reset R/W

ASIM | TXE | RXE | PS1 | PSO | CL SL |ISRM | SCK FF70H O00H R/W

SCK | Clock selection in asynchronous serial interface
mode

0 Input clock from off-chip to ASCK pin

1 Dedicated baud rate generator output Note

ISRM | Control of reception completion interrupt in case
of error generation

Reception completion interrupt generated in case
of error generation

1 Reception completion interrupt not generated in
case of error generation

SL Transmit data stop bit length specification

0 1 bit

1 2 bits

CL | Character length specification

0 7 bits

1 8 hits

PS1 | PSO | Parity bit specification

0 0 No parity
0 parity always added in transmission

0 1 No parity test in reception (parity error not
generated)

1 0 Odd parity

1 1 Even parity

RXE | Receive operation control

0 Receive operation stopped

1 Receive operation enabled

TXE | Transmit operation control

0 Transmit operation stopped

1 Transmit operation enabled

Note: When SCK is set to 1 and the baud rate generator output is selected, the ASCK pin can be used as an
input/output port.

Cautions: 1. When the 3-wire serial /O mode is selected, 00H should be set in ASIM.
2. The serial transmit/receive operation must be stopped before changing the operating mode.
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Format of Asynchronous Serial Interface Status Register

Symbol 7 6 5 4 3 2 1 0 Address  After Reset R/W

ASIS 0 0 0 0 0 PE FE | OVE FF71H O00H R

L OVE | Overrun error flag

0 Overrun error not generated

Overrun error generated Nete1 (when next receive
1 operation is completed before data from receive
buffer register is read)

FE Framing error flag

0 Framing error not generated

Framing error generated Note2 (when stop bit is
not detected)

PE | Parity error flag

0 Parity error not generated

1 Parity error generated (when transmit data parity
does not match)

Notes: 1. The receive buffer register (RXB) must be read when an overrun error is generated. Overrun errors
will continue to be generated until RXB is read.
2. Even if the stop bit length has been set as 2 bits by bit 2 (SL) of the asynchronous serial interface
mode register (ASIM), only single stop bit detection is performed during reception.
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Symbol

BRGC

Format of Baud Rate Generator Control Register (1/2)

7 6 5 4 3 2 1 0 Address  After Reset R/W
TPS3|TPS2 | TPS1 | TPSO |[MDL3|MDL2 |MDL1|MDLO| FF73H 00H R/W
MDL3|MDL2 | MDL1|MDLO| Baud rate generator input clock selection

0 0 0 0 fsck/16 0

0 0 0 1 fsck/17 1

0 0 1 0 fsck/18 2

0 0 1 1 fsck/19 3

0 1 0 0 fsck/20 4

0 1 0 1 fsck/21 5

0 1 1 0 fsck/22 6

0 1 1 1 fsck/23 7

1 0 0 0 fsck/24 8

1 0 0 1 fsck/25 9

1 0 1 0 fsck/26 10

1 0 1 1 fsck/27 11

1 1 0 0 fsck/28 12

1 1 0 1 fsck/29 13

1 1 1 0 fsck/30 14

1 1 1 1 fsck Note

Note: Can only be used in 3-wire serial /O mode.
Remarks: fsck: 5-bit counter source clock
k: Value set in MDLO to MDL3 (0 < k < 14)

597



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

Symbol

BRGC

598

Format of Baud Rate Generator Control Register (2/2)

7 6 5 4 3 2 1 0 Address  After Reset R/W

TPS3 | TPS2 | TPS1 | TPSO |MDL3 |MDL2|MDL1|MDLO| FF73H 00H R/IW

TPS3 | TPS2 | TPS1 | TPSO 5-bit counter source clock selection n

MCS =1 MCS =0
0 0 0 0 fxx/210 fxx/2%° (4.9 kHz) fx/2* (2.4 kHz) 11
0 1 0 1| fxx fx (5.0 MHz) fx/2 (2.5 MHz) 1
0 1 1 0 fxx/2 fx/2 (2.5 MHz) x/22 (1.25 MHz) 2
0 1 1 1| fxx/22 fx/22 (1.25 MHz) fx/22 (625 kHz) 3
1 0 0 0 fxx/28 x/2% (625 kHz) fx/2* (313 kHz) 4
1 0 0 1 fxx/24 fx/2* (313 kHz) x/2 (156 kHz) 5
1 0 1 0 | fux2s fx/25 (156 kHz) fx/26 (78.1 kHz) 6
1 0 1 1 fxx/28 x/2° (78.1 kHz) x/27 (39.1 kHz) 7
1 1 0 0 | w27 fx/27 (39.1 kHz) fx/28 (19.5 kHz) 8
1 1 0 1 fxx/28 x/28 (19.5 kHz) x/2° (9.8 kHz) 9
1 1 1 0 | fux2e fx/2° (9.8 kHz) fx/210 (4.9 kHz) 10
Settings other than above are prohibited

Caution: When a write is performed to BRGC during a communication operation, baud rate generator

Remarks:

output is disrupted and communication cannot be performed normally. Therefore, BRGC must

not be written to during a communication operation.

fx:
fxx:
MCS:
n:

Main system clock oscillation frequency

Main system clock frequency (fx or fx/2)

Bit 0 of oscillation mode select register (OSMS)
Value setin TPSOto TPS3 (1 <n< 11)

Values in parentheses apply to operation with fx = 5.0 MHz.
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(9) Registers controlling interrupt function

A total of 12 interrupt sources are provided for the uPD78083 Subseries, including non-maskable, maskable, and
software interrupts.

Table 6-32. Interrupt Source List

Interrupt Default Interrupt Source Internal/ \gﬁg
Type Przio?erity Name Trigger External Address
Non- — RESET Low voltage level External 0000H

maskable INTWDT | Watchdog timer overflow (with watchdog timer Internal 0004H

mode 1 selected)

Maskable 0 INTWDT | Watchdog timer overflow (with interval timer mode

selected)
1 INTP1 Pin input edge detection External 0008H
2 INTP2 000AH
3 INTP3 000CH
4 INTSER Serial interface channel 2 UART reception error generation Internal 0018H
5 INTSR End of serial interface channel 2 UART reception 001AH
INTCSI2 | End of serial interface channel 2 3-wire transfer
6 INTST End of serial interface channel 2 UART transmission 001CH
7 INTAD End of A/D converter conversion 0028H
8 INTTM5 Generation of 8-bit timer/event counter 5 match signal 002AH
9 INTTM6 Generation of 8-bit timer/event counter 6 match signal 002CH
Software — BRK BRK instruction execution — 003EH

Note: Default priorities are intended for two or more simultaneously generated maskable interrupt requests. 0 is the
highest priority and 9 is the lowest priority.
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The following table gives a listing of interrupt request flags, interrupt mask flags, and priority specification flags
corresponding to interrupt request sources.

Table 6-33. Interrupt Sources and Flags

Interrupt Source Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Register Register Register

INTWDT TMIF4 IFOL TMMK4 MKOL TMPR4 PROL
INTP1 PIF1 PMK1 PPR1

INTP2 PIF2 PMK2 PPR2

INTP3 PIF3 PMK3 PPR3

INTSER SERIF IFOH SERMK MKOH SERPR PROH
INTSR/INTCSI2 SRIF SRMK SRPR

INTST STIF STMK STPR

INTAD ADIF IF1L ADMK MK1L ADPRO PR1L
INTTM5 TMIF5 TMMKS TMPRS

INTTM6 TMIF6 TMMK6 TMPR6

The following five types of registers control the interrupt functions:

 Interrupt request flag registers (IFOL, IFOH, IF1L)

* Interrupt mask flag registers (MKOL, MKOH, MK1L)

« Priority specification flag registers (PROL, PROH, PR1L)
« External interrupt mode registers (INTMO, INTM1)

* Program status word (PSW)
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Format of Interrupt Request Flag Registers

After

Symbol 7 6 5 <4> <3> <2> 1 <0> Address Reset RW

IFOL 0 0 0 PIF3 | PIF2 | PIF1 0 |TMIF4 FFEOH 00H R/W
7 6 5 <4>  <3>  <2> 1 0

IFOH 0 0 0 STIF | SRIF [SERIF| 0 0 FFE1H O0H R/W
7 6 5 <4>  <3> <2> 1 0

IF1L 0 0 0 |TMIF6|TMIF5| ADIF 0 0 FFE2H 00H R/W
\ | |

xX|Fx Interrupt request flag
0 No interrupt request signal
1 _Interrupt request signal is generated,
interrupt request state

Cautions: 1. The TMIF4 flag is R/W enabled only when a watchdog timer is used as an interval timer. If a
watchdog timer is used in watchdog timer mode 1, set the TMIF4 flag to 0.
2. Be sure to set bits 1 and 5 through 7 of IFOL and bits 0, 1, and 5 to 7 of IFOH and IF1L to O.

Format of Interrupt Mask Flag Registers

Symbol 7 6 5 <4> <3 <2> 1 <0> Address Qe“f; RW

MKOL 1 1 1 |PMK3|PMK2| PMK 1 |TMMK4 FFE4H FFH R/W
7 6 5 <4>  <3>  <2> 1 0

MKOH 1 1 1 |STMK|SRMK|SERMK| 1 1 FFE5H FFH R/W
7 6 5 <4>  <3>  <2> 1 0

MKIL| 1 1 1 |TMMK6|TMMK5|ADMK | 1 1 FFE6H FFH R/W
\ | |

xXMKx Interrupt servicing control
0 Interrupt servicing enabled
1 Interrupt servicing disabled

Cautions: 1. If the TMIF4 flag is read when a watchdog timer is used in watchdog timer mode 1, the MKO
value becomes undefined.

2. Because port 0 has an alternate function as the external interrupt request input, when the
output level is changed by specifying the output mode of the port function, an interrupt
request flag is set. Therefore, 1 should be set in the interrupt mask flag before using the
output mode.

3. Be sure to set bits 1 and 5 through 7 of MKOL and bits 0, 1, and 5 to 7 of MKOH and MK1L
to 1.
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Symbol
PROL

PROH

PR1L

602

Format of Priority Specification Flag Registers

5  <4> <3> <2 <0> Address ?;‘tgt RIW
1 |PPR3|PPR2|PPR1 TMPR4 FFESH FFH RIW
5 <4>  <3>  <2> 0
1 |STPR|SRPR|SERPR 1 FFE9H FFH R/W
5 <4>  <3> <> 0
1 |[TMPR6/TMPR5/ADPR 1 FFEAH FFH R/W

\ \ |

xXPRx Priority level selection
0 High priority level

Low priority level

Cautions: 1. If a watchdog timer is used in watchdog timer mode 1, set the TMPR4 flag to 1.
2. Be sure to set bits 1 and 5 to 7 of PROL and bits 0, 1, and 5 to 7 of PROH and PR1L to 1.
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Format of External Interrupt Mode Register 0

After
Symbol 7 6 5 4 3 2 1 0 Address Reset Riw
INTMO | ES31 | ES30 | ES21 | ES20 0 0 0 0 FFECH OOH R/W
\ | \ |
ES21| ES20 INTP1 valid edge selection

0 0 Falling edge

0 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges
ES31 | ES30 INTP2 valid edge selection

0 0 Falling edge

0 Rising edge
1 0 Setting prohibited
1 1 Both falling and rising edges

Caution: Be sure to set bits 0 to 3 to 0.

Format of External Interrupt Mode Register 1

After
Symbol 7 6 5 4 3 2 1 0 Address Reset R/W
INTM1 0 0 0 0 0 0 |ES41 |ES40 FFEDH 00H R/W
L
ES41 | ES40 INTP3 valid edge selection

0 0 Falling edge

0 1 Rising edge

1 0 Setting prohibited

1 1 Both falling and rising edges

Caution: Be sure to set bits 2 through 7 to 0.

603



CHAPTER 6 DEVICE MEMORY MAP AND SPECIAL FUNCTION REGISTERS

PSW

604

4

Format of Program Status Word

N
=

RBS1

AC

RBSO

0 ISP

CY

After
Reset

02H

Used when a normal instruction is executed

ISP Priority of interrupt currently being received
0 High-priority interrupt servicing
(low-priority interrupt disable)
Interrupt not acknowledged or low-priority
1 interrupt request servicing
(all maskable interrupts enable)
IE Interrupt request acknowledge enable/disable
0 Disable
1 Enable
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(10) Register controlling standby function

The standby function is intended to decrease power consumption of the system. The following two modes are

available: HALT and STOP.

When MCU is released from the STOP mode, the wait time is required for crystal to resume oscillations. The wait time

is controlled by the following register:

» Oscillation stabilization time select register (OSTS)

Format of Oscillation Stabilization Time Select Register

Symbol 7 6 5 4 3 2 1 0 Address F’f‘gt:gt RIW
0oSsTS| o 0 0 0 0 |OSTS2|0STS1|0STS0 FFFAH 04H RIW
L[ ]
Selection of oscillation stabilization
sTs2l0sTS10STS0 time when STOP mode is released
MCS =1 MCS =0
0 | 0 | 0 |2%f«|2"(819 18) |2"/x(1.64 ms)
0 | 0 | 1 [2"«| 2" (3.28 ms) | 2"/« (6.55 ms)
0 | 1 | 0 | 2%f«| 2% (6.55ms) | 2"/x (13.1 ms)
0 | 1 | 1 | 2%f«| 2" (13.1 ms) | 2"/« (26.2 ms)
1 | 0 | 0 |2Y«|2"Hx(26.2ms) | 2%« (52.4 ms)
Settings other than above are prohibited

Remarks: fxx: Main system clock frequency (fx or fx/2)
fx: Main system clock oscillation frequency
MCS: Bit 0 of oscillation mode select register (OSMS)

Values in parentheses apply to operation with fx=5.0 MHz.
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The operation status in HALT mode and STOP mode is described below.

Cautions: 1. When the STOP mode is set, the X2 pin is internally connected to V
to minimize the leakage current at the crystal oscillator. Thus, do not use the STOP mode in a

606

HALT Mode Operating Status

Item

HALT Mode Operating Status

Clock generator

Can be oscillated. Clock supply to the CPU is stopped.

CPU

Operation stops

Port

Status before HALT mode setting is held

8-bit timer/event counters 5 and 6

Operable

Watchdog timer

A/D converter

Serial interface

External interrupt request

STOP Mode Operating Status

Item

STOP Mode Operating Status

Clock generator

Operation stops

CPU

Operation stops

Port

Status before HALT mode setting is held

8-bit timer/event counters 5 and 6

Operable when TI5 or TI6 is selected for the count clock

Watchdog timer

A/D converter

Operation stops

Serial interface

3-wire serial I/0 is operable when the external input clock
is selected as the serial clock. UART operation stops.

External interrupt request

Operable

system where an external clock is used for the main system clock.

rupt source with the interrupt request flag set and the interrupt mask flag reset, the Standby
mode is immediately released if set. Thus, the STOP mode is reset to the HALT mode immedi-
ately after execution of the STOP instruction. After the wait set using the oscillation stabiliza-

. Because the interrupt request signal is used to release the Standby mode, if there is an inter-

tion time select register (OSTS), the operating mode is set.

pp via a pull-up resistor
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(11) Reset function
The following two operations can be used to generate a reset signal:

» External reset input via the RESET pin
* Internal reset by watchdog timer in the Watchdog Timer mode
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Table 6-34. Hardware Status After Reset

Hardware Status After Reset
Program counter (PC)Noe?t Contents of reset vector tables
(O000H, 0001H) are set
Stack pointer (SP) Undefined
Program status word (PSW) 02H
RAM Data memory Undefined Noe?2
General-purpose register Undefined Nete2
Port (output latch) | Ports 0, 1, 3, 5, 7, 10 (PO, P1, P3, P5, P7, P10) 00H
Port mode registers (PMO, PM1, PM3, PM5, PM7, PM10) FFH
Pull-up resistor option registers (PUOH, PUOL) O00H
Processor clock control register (PCC) 04H
Oscillation mode select register (OSMS) 00H
Internal memory size switching register (IMS) Note 3
Oscillation stabilization time select register (OSTS) 04H
Timer clock select register 0 (TCLO) 00H
8-bit timer/event Timer registers (TM5, TM6) O00OH
counters 5 and 6 Compare registers (CR50, CR60) 00H
Clock select registers (TCL5, TCL6) 00H
Mode control registers (TMC5, TMC6) 00H
Watchdog timer Clock select register (TCL2) 00H
Mode register (WDTM) 00H
Serial interface Mode register (CSIM2) 00H
Asynchronous serial interface mode register (ASIM 00H
Asynchronous serial interface status register (ASIS 00H
Baud rate generator control register (BRGC) 00H
| Transmit shitregister (1XS) | _____FRH_ |
Receive buffer register (RXB)
A/D converter Mode register (ADM) 01H
Conversion result register (ADCR) Undefined
Input select register (ADIS) O00H
Interrupt Request flag registers (IFOL, IFOH, IF1L) 00H
Mask flag registers (MKOL, MKOH, MK1L) FFH
Priority specification flag registers (PROL, PROH, PR1L) FFH
External interrupt mode registers (INTMO, INTM1) 00H

Notes: 1. During reset input or oscillation stabilization time wait, only the PC contents among the hardware sta-
tuses become undefined. All other hardware statuses remain unchanged after reset.
If the reset signal is input in the Standby mode, the status before reset is retained even after reset.
3. The value after reset differs depending on the product:
uPD78081: 82H, uPD78082: 64H, uPD78P083: 46H.
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(12) Register controlling internal memory capacity

The pPD78P083 allows users to select the internal memory capacity.
The following register is used to control the internal memory capacity:

 Internal memory size switching register (IMS)
To map the memory of the yPD78P083 identical to that of a mask ROM version, the value at the time the mask ROM

version is reset must be set.

Format of Internal Memory Size Switching Register

After
Symbol 7 6 5 4 3 2 1 0 Address Reset RIW
IMS [RAM2 |RAM1|RAMO| 0 |ROM3|ROM2|ROM1|ROMO FFFOH 46H RIW

I \ \ \ !

ROM3|ROM2|ROM1|ROMO| Internal ROM capacity selection

0 0 1 0 | 8K

0 1 0 0 | 16K

0 1 1 0 |[24K

Settings other than above are prohibited

RAM2 |RAM1|RAMO (Internal high-speed RAM capacity selection

0 1 0 | 512bytes

0 1 1 384 bytes

1 0 0 256 bytes

Settings other than above are prohibited

Caution: When using a mask ROM version, do not set a value to IMS other than those shown in the table
below.

The following table shows the set value of IMS to map the memory of the uPD78P083 identically to that of a mask

ROM version.

Set Value of Internal Memory Size Switching Register

Target Mask ROM Version Set Value of IMS
uPD78081 82H
HPD78082 64H
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APPENDIX A INDEX (ARCHITECTURE)

A

Addressing Modes

(D= = WY, [T o g o] VA Ao o [ £ 211 o Vo PSPPI 23

INSErUCtiON AdAreSS AGUIESSING  .uviiiiiiiiiiiie e ettt e et e e et e e e e et e e e e e baa e e e e e asbeeeae e e s assaaaeeeesnsnseaeeas 25
[[gal e l=To Eo Y (= To (o [ f SIS o o PP RPT 26
R ETe IS (=] = To [0 [ €T [ o PSSP RURPRRRIN 28
R ECT = LAY SRR (o (o [T Vo PSPPSR 25
L= o L T o 1T = To (o | (=TSt [ o USRS 27

(@] 1= r=TgTo I aNo [0 [ =TSSR AN [0 [ 1SS g T RS RRT 29
S TY=To I To (o [ £ =TI o RS OUPPPRPPP
Based indexed addressing
(DT =To ar=To [0 (=257 1o T RSP SRTPRPT
2] o] 1T=To IE= To (o [£=T1S o o OO E P OTTPPPRP
R ETe IS (=] = To [0 [ €211 [ o PRSP PRRRURURRRIN
Register indirect addressing
Y plo] g o [Tg=Tota=To o [ =17 [T PO OPP PP RUPPSPRRN
Special function register (SFR) AdAreSSING .......ooiuuiiiiaeiiiie et e et e e e 33

S =Tt (= To [0 [ 1T o USSP ERP R URTSPRN 35
G

GENETAl PUIPOSE REGISIEIS  ..uiiiiiiiiiiiiiie ettt e et e e e e et e e e e e ettt e e e e e e st b e eeeeseatbeeeeaeeaasstreeeeesntaeeeas 37

101 (U Tol o] g IR T=) RO ERUPTPRRTN 41
Instructions Listed DY AdAreSSING TYPE  ..eeeiiiiiiiiiiiee ittt ettt e ettt e e e ettt e e e e e e sate e e e e e anteeeeeeaantaeaeeaeeeannneeeens 51
L16-DIt INSTIUCLIONS ..ttt b e b bttt b e et e e b et teesne e s 53
B-DIL INSITUCHIONS ettt oottt e e oottt e e e e e sttt e e e e et be et e e e eamnseeeeeeeeanbeeeeaeaannnneeaeaanns 51
Bit Manipulation INSTIUCTIONS  .....oii ittt ettt e e et e e e e e neb e e e e e e amabe e e e e e anbeeeeaaeeansaeeaeaaannees

Call instructions/branch instructions
(@1 L= T o 1S] (B ol o] PSR RTPUPRRRN
(@] 1= = TgTo l D=2 ox o 1T LSRR
Description of “Flag” column
Operation List

e oTol= TS o g B =T o 1] (=] £ OO ERUPSPRPRR
Program COUNTEE (PC)  ..iiiiiiiiie ittt e e ettt e et e e e sttt e e e s ettt e e e e e tb bt e e e e e esase e e e e e assteeeseeesantaaeeeeeensananaeas
Program status word (PSW)

F T =T YA o= 14 VA =T I (A PSP RRT
(0 1 VR i F=To I (2 ) IO OO P PRSPPI
IN-Service Priority flag (ISP) oottt e et e e e e ettt e e e e et et e e e e e naneeeeeeennenes

Interrupt enable flag (IE)
Register bank select flags (RBS0 and RBS1)
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Zero flag (2)

Y=ot N o1 101 (T G (5] = PR STUUPRRPN

S

Sample Program
Stack Operation
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APPENDIX B REGISTER INDEX

B.1 puPD78014/14Y, 78014H, and 78018F/18FY Subseries

(i) Register Name

A
A/D Converter Input Select REGISLEr (ADIS) ..ottt e et e e e e st e e e e e e anee e e e e e aanneeeas 96
A/D Converter Mode RegISIEr (ADM) ettt e e ettt e e e ettt e e e e e ansee e e e e e ansbeaee e e e nneeeeeeeannnees 95
Automatic Data Transmit/Receive Control Register (ADTEC) ..ocuuiiiieiiiiiiiee ettt e e e eiaee e e e e e e 112
Automatic Data Transmit/Receive Interval Time Specification Register (ADTI)  ...oooiiiiiiiiiieiiiiieee e 113
C
Correction Address Register 0 (CORADD)  ..iiiiiiiiiiieie ettt ettt e ettt e e e e et e e e e et e e e e e stbr e e e e s senbaeeaeaeessnees 131
Correction Address Register 1 (CORADIL)  .ooiiiiiiiiiiie ettt ettt e e e ettt e e e e ettt e e e e e anae e e e e e annaeeeeaeaaannens 131
Correction Control RegiSter (CORCIN)  ....uiiiiiiaiiiiiiee ettt e ettt e e e e ettt e e e e s antee e e e e e ansaeeeeeeaannnnneeaeaaannees 131
E
8-Bit Timer Mode Control RegiSter (TIMCL) ittt ettt e et e e e e et e e e e e anae e eeeeeannaeeeas 87
8-Bit Timer Output Control REGISTEr (TOCIL)  ....uuiiiiiiiiiiieee et e et e ettt e e e e et e e e e e enbee e e e e e anneeeeeaaeasannneeaaean 88
External Interrupt Mode Register (INTMO) .....uiiiiiiiiiiii ettt e e e e et e e e e et re e e e e e ennnees 84, 118
I
Internal Expansion RAM Size Switching RegiSter (IXS) .......ueiiiiiiiiiiii et e e 134
Internal Memory Size Switching RegiSter (IMS) .ooiiiiii it e e sree e e e s 123, 133
Interrupt Mask Flag Register OH (MKOH) ...ttt e e e e e e e e 117, 120
Interrupt Mask Flag Register OL (IMKOL) ......eiiiiiiiiiiiie ettt ettt e ettt e e e e et et e e e st e e e e e e e snneneaaeans 117
Interrupt Request Flag Register OH (IFOH)  .....uiiiiiiiiiii ettt e et e e e e e ssrae e e e s enees 117, 120
Interrupt Request Flag Register OL (IFOL)  .....eiiii ettt et e e e e e e e e e e snneeeaaeans 117
Interrupt Timing Specification RegiSter (SINT) ..ot e e e e e e e 102, 108
K
Key Return Mode RegiSter (KRIM) ... ittt e ettt e e e ettt e e e e s mbt e e e e e amnteeeeeaeaannneeeaaaanns 121
M
Memory Expansion Mode ReGISTEr (MM) ...ttt e e et e e e s et e e e e e e anrraaaeaans 122
O
Oscillation Stabilization Time Select RegiSter (OSTS)  ...uiiiiiiiiiiiiie et e e e e e e e e annees 124
P
Port Mode Register N (PMN) (N = 010 3, 5, B)  .eeeiiiiuiiieiiiiiiiee ettt e ettt e e e e et e e e e e etee e e e e e enbeeeeeeeeannneeaeaaannees 78
Priority Specification Flag Register OH (PROH) ...t e e e eeee e 118
Priority Specification Flag RegiSter OL (PROL)  ....ccocuiiiie oottt e e e e e s eeanae e e e s e snaaaaeeaens 118
Processor Clock Control Register (PCC)
Program StatUS WOIA (PSWV) ..ttt ettt e e e ettt e e e et e e e e e e e sttt e e e e e naeeee et aaeaansnneaaeaanns
Pull-up Resistor Option Register (PUO)
S

Sampling Clock Select Register (SCS)
Serial Bus Interface Control Register (SBIC)
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Serial Operation Mode Register 0 (CSIMO)  ...oiiiiiiiii e e e e e e e e e e eaaee s 99, 105
Serial Operation Mode RegiSter 1 (CSIML) ittt e e e et e e e e et e e e e e anneeeeeeaeeannnees 111
16-Bit Timer Mode Control RegiSter (TMECO)  ....oiiiiiiiiie ettt e e e e ettt e e e e et e e e e e aneeee e e e e aneneaaaeanns 82
16-Bit Timer Output Control RegiSter (TOCD)  ....iiiiiiiiiiiie ettt e e e st e e e e s a e e e st ea e e e s eessanaeaeeanns 83
T
Timer Clock Select RegiSter O (TCLO)  .oiiiiiiiiiiee ettt ettt e et e e ettt e e e e e nae e e e e e annteeeeeeeannneeaeean 81, 93
Timer Clock Select REGISIEr 1 (TCLL)  .iiiiiiiiiieeeiiiiiii e ettt e e et e e e et e e e e et e e e e e e e e e e snbreaeeeseassreeeeeeananees 86
Timer Clock Select ReGIStEr 2 (TCL2)  .iiiiiieiiiiie ettt e et e e e e ettt e e e e e snntee e e e e anneeaaeaeannes 89, 91, 94
Timer Clock Select RegiSter 3 (TCL3) oottt et e e e e e e e e e e neeeeaeas 98, 104, 110
wW
Watch Timer Mode Control RegiSter (TIMC2) ..ttt e et e e e e e et e e e e e e e e e aeeaeeannnees 90
Watchdog Timer Mode RegiSter (WDTM) ...ttt ettt e e ettt e e e e et e e e e e antee e e e e e anneeeaeeaeeaannees 92

(i) Register Symbol

A

ADIS: A/D Converter INPUt SEIECT REGISLE ......cciiiiiiiiiie ettt e e a e e e ebe e e e e e s aenraeeeaeaannes 96

ADM: A/D CoNnVverter MOAE REGISIET ......iiiiiiiiiiii ettt e e st e e e e st e e e st e e e e e s atbeaeaeasessntbeseeesannes 95

ADTC: Automatic Data Transmit/Receive CoNtrol REGISIEN ..........uuiiiiiiiiieiee et 112

ADTI: Automatic Data Transmit/Receive Interval Time Specification Register ..........cccceieiiiiiiiiiiiiiiieeee 113
C

CORADQO: Correction AAAreSS REGISEN O ....ccceiiuueiieeeeiiiieeee e eitiie e ettt e e e e et e e e e e s ataeeeeeaaanneeeaaeaanseeeeaeeaanseeeas 131

CORADL: Correction AAAreSS REGISTEN L ......coiiiuiiiieeeiiiiee ettt e e e et e e e e e teee e e e e aannereeaeaansreeeaeeaannneeas 131

CORCN: Correction CONrOI REGISTET ......vviiieiiiiiiiee e ettt e et e st e e e e e e e e s stb e e e e e sstbeaeeessasbaeaeeesansaees 131

CSIMO: Serial Operation MOde REGISIET O ..ottt e e e e e et e e e e e neeeeaaaeaans 99, 105

CSIM1: Serial Operation MOde REGISIEr L ...ttt e et e e e e et e e e e e anneeeeaeeeeanneeeas 111
I

IFOH: Interrupt Request Flag RegiSter OH ...t ee e e e 117,120

IFOL: Interrupt Request Flag ReGISTEr OL .........ooi ittt e e eee e e e ee e e e e e e 117,123

IMS: Internal Memory Size SWItChING REGISTEN ........vuiiiiiiiiiiiee et e e e e e e eannaes 123, 133

INTMO: External Interrupt MOOE REGISIET .......eeiiiiiiiiiie ettt et e e e e e e e e e e ennaes 84, 118

IXS: Internal Expansion RAM Size SWitChiNg REQISIEN .........eiiiiiiiiiiiee e 134
K

KRM: Key REtUrN MOOE REGISTET ...ttt e ettt e e e et e e e e ettt e e e e e baeeeeaeeeeannaneaaaan 121
M

MKOH: Interrupt Mask Flag RegiSter OH ..........ooiiiiiiiiiiii et e e e et e e e e e 117,120

MKOL: Interrupt Mask Flag REGISIEN DL ........eeeiiiieiiiiie ettt e e ettt e e e et e e e e e e et ee e e e e e e e annneaaeean 117

MM: Memory EXpansion MOUE REQISLE ..........uiiiieiiiiei ettt e et e e e e ettt e e e e e eneae e e e e e e ennneeeeas 122
(0]

OSTS: Oscillation Stabilization Time Select REQISTEN .......c.iii i 124
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P
PCC: Processor CIOCK CONIOI REGISTET .........eeiiiiiiiiiiee ettt ettt e et e e e et e e e e e sne e e e e e e enraeeeaeaannes 79
PMn: Port Mode Register N (N =010 3, 5, B) ..ueiiiiiiiiiiiei ettt e et e e e e e e e e e e e ennaeeeaeaannes 78
PROH: Priority Specification Flag RegIStEr OH ...........vuiiiiiiiiiiee et e e e e earaaaeeean 118
PROL: Priority Specification Flag REeQISIEI OL .......coiuuiiiieiiiiei et e e ee e e e eeaeeeaeean 118
PSW: Program STAtUS WO .........ooiiiiiiiiiee ittt et e e e e ettt e e e e et e e e e e amtbee e e e e enaebbeeaeeeannaneeaean
PUO: Pull-up Resistor Option Register
S
SBIC: Serial Bus Interface CONtrol REGISIET .........ueiiiiiiiiiiiee et 100, 106
SCS: SamPpling ClOCK SEIECE REGISIET ......vviiieiiiiiiiee et e e e e e e e e e e e st e e e e s e snsaaeaeeeaas 84, 119
SINT: Interrupt Timing Specification REGISLEN .........coii it e s 102, 108
T
TCLO: Timer CIOCK SElECt REGISIET O ....viiiiiiiiiiieeeciiit ettt e et e e e e st e e e e et a e e e s etba e e e e e e s ansreeeas 81, 93
TCLL: TIMer CIOCK SEIECE REGISIET L ....ociiiiiiiiiie ettt e e e e ettt e e e e et et e e e e antbeeeaeeasaeeeeeaeaaansaeeeeeaannes 86
TCL2: TiImer CIOCK SelECt REGISIET 2 ..ottt e et e e e e st e e e e e e ennaeeaeeaeannes 89, 91, 94
TCL3: Timer CIOCK SEIECt REGISIET 3 ....oiiiiiiiiiie et e e st e e e e eesnaraae s 98, 104, 110
TMC1: 8-Bit Timer Mode CONLrol REGISTE ......coei ettt e et e e e e et e e e e e atbeeeaeeasnenraeeeeeaannes 87
TMCO: 16-Bit Timer Mode Control Register
TMC2: Watch Timer Mode Control Register
TOCO: 16-Bit Timer Output Control Register
TOC1: 8-Bit Timer Output CONrOl REGISTET ......oei ittt e e et e e e e atbe e e e e e e enraeeeaeaannes 88
W
WDTM: Watchdog Timer Mode RegiSter (WD TM) ....ooiioiiiiiiiiee et e ettt e et e e e e et ee e e e e anneeeeaeeaennes 92
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B.2 pPD780208 Subseries

(i) Register Name

A
A/D Converter Mode RegISIEr (ADM) ittt e e et e e e e e tb et e e e e e tbe e e e e e asbeeeeeeaannnnaeeaeeaannees 163
A/D Converter Input Select REeGIStEr (ADIS) ....coiiiiiiiee ettt e ettt e e e e e e e e e e snaneeeaeeeannees 164
Automatic Data Transmit/Receive Control Register (ADTEC) .ocuuiiiieiiiiiiiee ettt e e siaae e e e s nnanaes 172
Automatic Data Transmit/Receive Interval Specification Register (ADTI) .....oooiviiiieiiiiiiiee e 173
D

Display Mode Register 0 (DSPMO)
Display Mode Register 1 (DSPM1)
Display Mode Register 2 (DSPM2)

8-Bit Timer Mode Control Register (TMC1)
8-Bit Timer Output Control Register (TOC1)
External Interrupt Mode Register (INTMO)

I
Internal Expansion RAM Size Switching Register (1XS)
Internal Memory Size Switching RegISTEr (IMS)  ..uuiiiiii it e e e e e et rareaeeeans
Interrupt Mask Flag Register OH (MKOH) ...ttt e e e e e
Interrupt Mask Flag Register OL (IMKOL) .....cueiiiieiiiiiie ettt ettt e e et e e e e e et e e e e e s amebe e e e e e e e snneneaaeans
Interrupt Request Flag Register OH (IFOH)  .....eiiiiiiiiir ettt et e e e e e strae e e e enees
Interrupt Request Flag RegiSter OL (IFOL)  .....eeiii ettt e et e e e e e e e e e e e enneeeaaeans
Interrupt Timing Specification ReIStEr (SINT) oot e et e e e e sneeeaaeans
(0]
Oscillation Stabilization Time Select RegiSter (OSTS)  ...uiiiiiiiiiiiiie e e e e e e e e e ennees 185
P
Port Mode Register n (PMN) (N =010 3, 7, 10 10 12) .oiiiiiiiiiiiie ettt e et e e e e arreae e 143
Priority Specification Flag Register OH (PROH) ... e e e e e 182
Priority Specification Flag Register OL (PROL)
Processor Clock Control REQISIET (PCC)  ..uiuiiiie ittt ettt e e e et e e e e et e e e e e st e e e e e s easbnaeaeeanns
Program StatUS WOIA (PSWW) ..ttt ettt e e e ettt e e e e et et e e e e e tbee e e e e e nateeeeeeaeeannnneaaeaanns
Pull-up Resistor Option REIStEr (PUQ) ... .ttt e e ettt e e e e et e e e e e amneneaeeaeaanneneeaaaanns
S
Sampling CloCk SeleCt REGISIEr (SCS)  ....iuiiiiiiiiiiiiie ettt e ettt e e e ettt e e e e s nee e e e e e e anraeeeeeaasnnneeaeaaannees 183
Serial Bus Interface Control ReQIStEr (SBIC)  ......iiiiiiiiiiiiiie ettt ettt e e et e e e et e e e e e e e neees 167
Serial Operation Mode Register 0 (CSIMO)  ..ooiiiiiiiie e e e e e e e e e e e e e e saba e e e e e s ennees 166
Serial Operation Mode RegiSter 1 (CSIML) oottt e e et e e e et e e e e e anneeeeeea e e nnees 171
16-Bit Timer Mode Control RegiSter (TMCO)  .....eiiiiiiiiiiee ettt e et e e e e et e e e e e enbe e e e e e e e anneeeens 150
16-Bit Timer Output Control RegiSter (TOCD)  ...uiiiiiiiiiiiee ettt e st e e st e e e e st ea e e e e e e s ntreeeas 151
T
Timer Clock Select RegiSter O (TCLO)  .ooiiiiiiiiiie ettt e e et e e e e e e e e e e et e e e e e eanneeeeaaeeeannes 149, 160
Timer Clock Select REGISIEr 1 (TCLL)  .iiiiiiiiiiiie e ittt e ettt e e e ettt e e e e ettt e e e st e e e e s sbbeeeaeeessssreaeeeesassaeeaeaans 153
Timer Clock Select RegiSter 2 (TCL2) oo e e e e enaeeeaeean 156, 158, 161
Timer Clock Select RegISter 3 (TCL3)  .oiiiiiiiiiiie ettt ettt e e e et e e e e e et e e e e e e anneeeeaaeeeannes 165, 170
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wW
Watch Timer Mode Control REGISIEr (TIMC2) ...t e ettt et e e e e et e e e e e snaee e e e e e anneeeeeaeaannes 157
Watchdog Timer Mode RegiSter (WDTM)  ...ueiiiiiiiiiie ettt e ettt e e e e et e e e e e e anneeeaeeeannnneeaeeeannens 159

(ii) Register Symbol

A
ADIS: A/D Converter INPUt SEIECE REGISTEN ......cciiiiiiiiie ettt e e et e e e e e s e e e e e annraeeeaeaannes 164
ADM: A/D CoNnverter MOUE REGISIET .....oiiiiiiiiiii ettt e ettt e e e e et e e e e e sttt e e e e e anteeeeeasaannnneeaeaanns 163
ADTC: Automatic Data Transmit/Receive Control REQISIEN .......ccuviiieiiiiiiee et 172
ADTI: Automatic Data Transmit/Receive Interval Specification RegISter ..........ooeiiiiiiiiiiiiiieee e 173
C
CSIMO: Serial Operation MOde REGISIET O ....ccciiiuiiiiiieiiiiiit ettt e e e e et e e e e e stb e e e e e sbba e e e e e s ansanes 166
CSIM1: Serial Operation MOAe REGISIEE L ....cooiiiiiiiieei ittt e e e et e e e e s e e e e e e ansbeeeeeeeannneeas 171
D
DSPMO: Display Mode REGISIEI O ......uuviiiieiiiiiiee et e e ettt e e e et e e e et e e e e s st a e e s sasbaeaeessasssaeeaeeessnnees 145, 175
DSPML1: Display MOde REGISIEN L ........eiiiieiiiiiiiee i e ettt e e e e ettt e e e e anbe e e e e eannee e e e e eannnneeaaeeaannans 147,177
DSPM2: Display MOAE REQISIEI 2 ... ...ttt e e et e e e e ettt e e e e e baee e e e e e annnreeeeaeannaneaaaean 178
I
IFOH: Interrupt Request Flag RegiSter OH ...t e e e e 181, 184
IFOL: Interrupt Request FIag REGISTEN DL .........eiiiiiiiiiiiee ettt e e e ettt e e e e e e e e e e e e amneeeaaeens 181
IMS: Internal Memory Size SWItChING REQISIEN .........uviiiiiiiiiie e raaa e 191
INTMO: External Interrupt MOOE REGISIET ... ...eiiiieiiiiie ettt e e et e e e e e e e e e e e e enaeeaaean 182
IXS: Internal Expansion RAM Size SWitChiNg REQISIEN .........uiiiiiiiiiiie e 192
M
MKOH: Interrupt Mask Flag RegiSter OH ...ttt e e et e e e e e 181, 184
MKOL: Interrupt Mask Flag REGISIEN OL .........eeiiiieiiiiiie ettt e e ettt e e e e et e e e e e e e tbe e e e e e e e e annaneaaeean 181
(0]
OSTS: Oscillation Stabilization Time Select REQISTEN .......c.oii i 185
P
PCC: Processor CIOCK CONIOI REGISTET .......uvuiiieiiiiiiiee e ettt e ettt e e et e e e st e e e s st e e e sentaaeeeeasesnnraeaeeeaas 144
PMn: Port Mode Register N (N = 010 3, 7, L0 10 12) ...uuiiiiiiiiiiiie ettt e e e e e e e e enaeeeeeas 143
PROH: Priority Specification Flag RegIStEr OH ............eiiiiiiiiiiie et e e e e e enaeeeae s
PROL: Priority Specification Flag Register OL ....
PSW: Program STAtUS WO .........ooiiiiiiiiie ettt ettt e e e e ettt e e e et e e e e e e amtbe e e e e e enasbbeeaeeeannaneaaean
PUOQO: Pull-up ReSIStOr OPtioN REGISTEN ...cceiiiiiiiieeiieiie ettt e ettt e e e et e e e e e neeeeeaeeeananeaaeean
S
SBIC: Serial Bus Interface Control Register
SCS: SamPpling ClOCK SEIECE REGISLEN ... ..eeiiieiiiiiiie ettt e et e e e e e e e e e e e e e e e e aansbneeeeeeannneeas
SINT: Interrupt Timing SPeCIfication REGISTEN ........iiiiiiiiiiiie et e et a e e e s esaeeas 169
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TCLO: TiImer CIOCK SeleCt REGISIET O ....oceiiiiiiiiie ettt ettt e e e e et e e e e e e tae e e e e ennneeeaaeaeannens
TCLL: TImer CIOCK SelECt REGISIET L ... iiiiiiie ettt e ettt e e e ettt e e e e e nae e e e e e annneeeaeeeaanrnneeaeaannes
TCL2: Timer CIOCK SelECt REGISIET 2 ...oiiiiiiiiiii ettt e e e s eenarae e e

TCL3: TiImer CIOCK SeleCt REGISIET 3 ..o eiiiiiiiie ettt e e e et e e e e et er e e e e esnneeeaaeaeannens
TMCO: 16-Bit Timer Mode Control Register
TMC1: 8-Bit Timer Mode Control Register ......................
TMC2: Watch Timer Mode Control Register
TOCO: 16-Bit Timer Output CONLIOl REGISTEN ....c.cei ittt e e et e et a e e e e anneeeaeeans 151
TOC1: 8-Bit Timer OUtPUL CONIOI REGISTET ......iiiiiiiiiiii e et et e e e e a e e e e e e e st e e e e e s etaeaeaesannes 155

W
WDTM: Watchdog Timer MOAE REGISTET ........eiiiiiiiiiee et e ettt e e e et e e e e et e e e e e annteeaeaeannenneeeaeaanns 159
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B.3 puPD780024/24Y and 780034/34Y Subseries

(i) Register Name

A
A/D Converter Mode RegiSter (ADMO) ...ttt e e ettt e e e ettt e e e e e mtbe e e e e e ataeeaaeeanannbeeaeeaannees 215
Analog Input Channel Specification RegiSter (ADS0)  ......eeeiiiiiiiiiie e e e e et e e e e e ee e e e e snneeeae e e e annees 216
Asynchronous Serial Interface Mode Register (ASIMO)  ....oiiiiiiiiiiei et e e e 218
Asynchronous Serial Interface Status Register (ASISO) ......ooiiiiiiiiiai e a e e 219
B
Baud Rate Generator Control Register (BRGCO)  ......iiiiiiiiiiiiee ettt et e e r e e e s ebrnaeaaae e 220
C
Capture/Compare Control RegiSter 0 (CRCO)  .....eiiiiiiiiiiieiee et et e et e e e e e et e e e e e e etbereaeeaannneeaaeaaannens 205
Clock Output Selection ReGISIEr (CKS)  .iiiiiiiiiiiit ettt e e e e e e st e e e e st a e e e s e s satbeaeeesannes 214
E
8-Bit Timer Mode Control Register 5n (TMC5n) (n =0, 1)
External Interrupt Falling Edge Enable Register (EGN)
External Interrupt Rising Edge Enable Register (EGP)  .......ooiiiiiiiiiie et
I
12C Shift Register (11C0)
IIC Clock Select Register (IICCLO)
[IC CoNtrol REGISIEr (HICC0)  ...uieeiiieiiiiiiie ettt e ettt e e ettt e e e e sttt e e e e e aae e e e e e e amaeee e e e e annbeeeeaeeeeansbeeeeaaannaneeaeaan
IIC Status REGISIET (IICS0) .uuiiiiieeiiiiei e e ettt e et e e e e e e e e e et e e e e e e st b et e e e e s tb et eaeeansbaaeae e e s sssaeaeeesassrneeaenanns
Internal Memory Size Switching Register (IMS)
Interrupt Mask Flag Register OH (MKOH) ...ttt e e e e e e e e eaeeenn
Interrupt Mask Flag Register OL (IMKOL) ..uvuiiieeiiiiie ettt a e e a e e e et e e e e e s entba e e e e e e s snnaraaeeeans
Interrupt Mask Flag Register 1L (IMKLL) ....ceeiiiieiiiiiie ettt e et e e e e et e e e e e s amebee e e e e e e snneeeaaeans
Interrupt Request Flag Register OH (IFOH)  .....oii ettt e e et e e e e e e enneeeeaeans
Interrupt Request Flag RegiSter OL (IFOL)  ...uuiiiiii ittt e e e et e e e st e e e e e e e e saaraeaeeeans
Interrupt Request Flag RegiSter 1L (IFLL) ...ttt e et e e s e e e e e e enneeeaaeans
M
Memory Expansion Mode RegiStEr (MEM)  .....iiiiiiiiiiiie ettt e e e et e e st e e e s e tbnaaeaeeeans 237
Memory Expansion Wait Setting RegiSter (MIM) ... .. it e e e e e neeeeeaeeens 237
O
Oscillation Stabilization Time Select RegIStEr (OSTS)  .uviiiieiiiiiiiie et e e e e e e e s snaes 238
P
Port Mode Register N (PMN) (N =0, 2 10 7)  uueiiieeiiiiiiee ettt ettt e e e ettt e e e e et e e e e e sameaeeeaeeeaannneeaaaans 201
Prescaler Mode Register O (PRMO)  ....uuiiiioiiiiii ettt e e e et e e e et a e e e s stb et e e e e easasaaeaaeesssbaaaeeean 207
Priority Specification Flag Register OH (PROH) ...t e e e aeee e 235

Priority Specification Flag Register OL (PROL)
Priority Specification Flag Register 1L (PR1L)
Processor Clock Control REQISIEr (PCC) ...ttt e e e ettt e e e e ettt e e e e e e nteee e e e s eenneneeaaaanns
Program StatUS WOIA (PSWV) ..ottt ettt e e ettt e e e e et e e e e e e e tbee e e e e e nateeeeeaaeaannnneaaaaanns
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Pull-Up Resistor Option Register N (PUN) (N =0, 210 7)  cooveiiiiiiiiiiee ettt e e eanaa e e snnnreae e 202
S

Serial Operation Mode Register 30 (CSIM30)  ....uiiiiiiiiiiiiie et e ettt e e e e st e e e e e anae e e e e e e anneeeeeaeaaanees 221

16-Bit Timer Mode Control RegiSter (TMCO)  ...uuiiiie ittt e e e st e e e e st e e e e s erb e e e e e e e ansreeeas 204

16-Bit Timer Output Control ReGIStEr (TOCD)  ....eiiieiiiiiiiee ettt e e e et e e e e s e e e e e e anbbeeeaeaeeanneeeens 206

Slave Address REGISIEr (SVAD)  .....iieiiiiiiiiiii ettt e ettt e e e ettt e e e e e te et e e e e e saeeeaeaaasaseeeeeeaantbeeeaasaanaeeeeaeaannnnes 230
T

Timer ClOCK SeleCt REGISIEN 5O ......ieiiiiiiiieieiii ettt e e ettt e e e e et ee e e e e nbae e e e e e e sbeeeeaeaanneeseeaeeaannnneeaaaanns 208

Timer ClIOCK SeleCt REQGISIEI DL ... .. ittt et e e e e ettt e e e e e ettt e e e e e tbe e e e e e aanneeeeeaeaannaeeaeeaannnns 209
W

Watch Timer Mode Control RegIStEr (WTIM) oottt e e et e e e e et e e e e annaneeeaeaaannees 211

Watchdog Timer Clock Select RegISter (WDECS)  ...eiiiiiiiiiiieeeeiiiee ettt e ettt e e ettt e e e e e naeee e e e e e e annees 212

Watchdog Timer Mode RegiStEr (WDTM)  ..uuiiiiiiiiiiiee ettt e et e ettt e e e et e e e s st e e e e s ssas e e e e eennaaneeaeessanees 213

(i) Register Symbol

A
ADMO: A/D ConVverter MOOE REGISIEI .....cciuviiiiiei ittt e ettt e et e e e sttt e e e st e e e s et a e e e e e e asaareeeesasantbeeeeesases 215
ADSO: Analog Input Channel Specification REGISIEY ..........viiiiiiiiiiiie e e e 216
ASIMO: Asynchronous Serial Interface Mode REGISIET ........coii i 218
ASISO0: Asynchronous Serial Interface Status REJISIEr .......cciciiiiiiiiii i 219
B
BRGCO: Baud Rate Generator CONrol REGISIEN .........iiiiiiieiiiee ettt e e e e eaa e 220
C
CKS: Clock OULPUL SEIECHION REGISIET ... ..viiiiie ittt e e e e s e e e e et e e e e e sasbaeeeeeeansaeeas

CRCO: Capture/Compare Control Register 0
CSIM30: Serial Operation Mode Register 30

EGN: External Interrupt Falling Edge Enable REQISTEN ..........ueiiiiiiiiieee e 236
EGP: External Interrupt Rising Edge Enable ReQISEN ..........uuiiiiiiiiiiee et e 236

IFOH: Interrupt Request Flag RegiSter OH ...t e e e e e e eea e an
IFOL: Interrupt Request Flag REGISTEN DL .........uiiiiiiiiiiiie ettt e et e et e e e st e e e e e aa e e e s ssaaaaeeean
IFLL: Interrupt Request FIag REGISTET LL .....c.uuiiiiiiiiiiiiie et e et e et e e et e e e e e e e e e e s enaaaaeeean
IICO: I12C Shift Register ..............

IICCO: IIC Control Register
IICCLO: 1IC ClOCK SEIECE REGISIEN .....iiviiiie e ettt ettt e e e e e e e e e e st e e e e e s sb e e e e e e e ssstbaeaeessnsbaaaeeean
[ICSO: [IC STAIUS REGISLEN ... ...eeieieees et e ettt e ettt e oottt e e e e ettt e e e e e s be e e e e e e anntbeeee e e amsbeeeaeaeeansaeeaeaeannannaaaan
IMS: Internal Memory Size SWItChING REGISTET .......uuviiii it a e e e baaaeeean

MEM: Memory EXpansion MOGE REGISIET ........ooii ittt e e e et e e e e e nneeeeaeeaansaneeaeean
MKOH: Interrupt Mask Flag RegISTEr OH .........uviiiiiiiiii ettt e e a e e e e e e earree s
MKOL: Interrupt Mask Flag Register OL .......
MKZIL: Interrupt Mask Flag REGISTEN LL ...ttt e e ettt e e e et e e e e e e nen e e e e e e ananeaaeean
MM: Memory Expansion Wait Setting REGISTET .........uviiiiiiiiiiee et e e e e e e e e baaaeeean
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(0]
OSTS: Oscillation Stabilization Time Select REQISIEN .......c.oo i 238
P
PCC: Processor CIOCK CONIOI REGISTET .......uuuiiieiiiiiiiee ettt e ettt e et e e e s e e e s sttt e e e st ea e e e e s e snnraeaeeeaas 203
PMn: Port Mode RegiSter N (N =0, 2 10 7) oiiuuiiiieiiiitiii ettt e ettt e e e et e e e e e anneeeeeeeeenaneaaaean 201
PROH: Priority Specification Flag RegGIStEr OH ...........eeiiiiiiiiiiie et e e e e e enaeeeae s 235
PROL: Priority Specification Flag REeQISIEI OL ........ccciuiiiieiiiiiiiie ettt e et e e e e e e e e e e s enaaaaee s 235
PR1L: Priority Specification Flag REQISIEI LL ......coi it e e e e e e 235
PRMO: Prescaler MOAE REGISIET O ........eiiieiiiiiiiie ettt ettt e e ettt e e e et e e e e e e mtbe e e e e e atbeeeeeaeaeansnneeaeean 207
PSW: Program STAtUS WO .........oiiiiiiiiiiie ettt et e e e e et e e e e et e e e e s satb e e e e e e s anassbeeaeesnnsbaaaeenan 236
PUn: Pull-Up Resistor Option Register N (N = 0, 2 10 7) ooiuueiiieiiiiiee et e et a e et e e e e e enneeeeeaeeas 202
S
SVAD: SIaVe AAArESS REGISIET .....uiiiiiii ettt e e et e e s st e e e e e b a e e e e abbeaeaeessssbaeeeesannsaeeas 230
T
TCL50: Timer CIOCK SeleCt REGISIET 5O ........eeiiiiiiiiiiiie ettt e ettt e e e et e e e e e aane e e e e e e anraeeeaeaannes 208
TCL51: Timer CIOCK SeleCt REGISIEI 5L .....uiiiiiiiiiiiiiee ettt e e e et e e e e e st e e e e e e etaeaeaeaannes 209
TMCO: 16-Bit Timer Mode CONtrol REGISTET ......cooiiiiiieeeeiiie ettt e e et e e e e e et e e e e e aneeaeeeaeaannes 204
TMC5n: 8-Bit Timer Mode Control Register 5N (N = 0, 1) ..oooiiiiiiiiiieee e eee e e 210
TOCO: 16-Bit Timer Output CONLIOl REGISTEN .. .c.iiiiiiiiie ettt e e e s e e e st e e e e s srrraaeeeans 206
W
WDCS: Watchdog Timer CIOCK SeleCt REQISTEN ........ooii ittt e e e e e e e e e anees 212
WDTM: Watchdog Timer MOGE REQISTET .......uuiieiiiiiiiee e ettt ete e e et e e e s e e e e e e st e e e e s s saateeaeessnsanseaeaeeanns 213
WTM: Watch Timer Mode CONtrol REGISTET ......coi ittt et e e e e e e e e e e e neaeeeaaeeanees 211
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B.4 uPD78044F and 78044H Subseries

(i) Register Name

A
A/D Converter Input Select REGISIEr (ADIS)  ..oiiiiiiiiiiie ettt e e e s et e e e e e st e e e e e s s asreaeaeaan 279
A/D Converter Mode RegISIEr (ADM) ittt e e et e e e e e tb et e e e e e tbe e e e e e asbeeeeeeaannnnaeeaeeaannees 278
Automatic Data Transmit/Receive Control RegiSter (ADTEC)  .ueiiiii et e et e e e e e e e neeeee 289
Automatic Data Transmit/Receive Interval Specification Register (ADTI) ...ooooiiiiiieieiiiiere e 290
D
Display Mode Register O (DSPIMO)  .....eiiiieiiiiiiie ettt e e ettt e e e e et e e e e e annee e e e e s annseaaaaeeaannes 261, 292
Display Mode RegiSter 1 (DSPIML)  ....iuiiiieiiiiiiie ettt e e et e e e s et a e e e e e bt e e e e e ssansaeaeaesannees 262, 293
E
8-Bit Timer Mode Control RegiSter (TIMCL) oottt e ettt e e e e e bt e e e e e anneeeeeeaeeannnees 268
8-Bit Timer Output Control REGISTEr (TOCTL)  ..iiiiiiiiei it e e e e s e e e s et e e e e e sssaresaaeeeeannees 269
External Interrupt Mode Register (INTMO) ...ttt e et e e e e et e e e e e e snneeeaaeans 300
I
Internal Expansion RAM Size Switching RegIStEr (IXS) .uviiiiiiiiiiii et a e 313
Internal Memory Size Switching RegiSter (IMS) ... it e e e eee e 312

Interrupt Mask Flag Register OH (MKOH)
Interrupt Mask Flag Register OL (MKOL)
Interrupt Request Flag Register OH (IFOH)

Interrupt Request Flag Register OL (IFOL)

Interrupt Timing Specification ReGISTEr (SINT)  .oiiiiiiiiii et e e s e e e e e sbareaeeeaas 284
O

Oscillation Stabilization Time Select RegiSter (OSTS)  ...uiiiiiiiiiiiiie et e e e e e e e 303
P

Port Mode Register n (PMN) (N = 010 3, 7, 11, 12)  .euoiiiiiiiiiiiie ettt e e et e e e tneeeaaeens 258

Priority Specification Flag Register OH (PROH)
Priority Specification Flag Register OL (PROL)

Processor Clock Control REGISIET (PCC)  ....iuiiiiieiiiiiiie ettt e e e et e e e e ettt e e e e e anee e e e e e s eannnneeaaaanns
Program StatUS WOIA (PSWW) ..ottt ettt ettt e e ettt e e e e et e e e e e e e kbt e e e e e e naeeee et eaeaansnneaaaaanns
Pull-Up Resistor Option REGISEr (PUQ)  .....iuiiiiiiiiiiiiie ettt ettt e st e e e s ettt e e e e e sbaa e e e e e e essaaeeaeeaans
S
Sampling CloCK SeleCt REGISIEr (SCS)  ....iuiiiiiiiiiiiiie ettt e e e ettt e e e s e ate e e e e e e ansaeeeeeaasnneeeaeaaannees 301
Serial Bus Interface Control RegISEr (SBIC) ..uuuiiiiiiiiiiiie ettt a e e et a e e et r e e e e e nnees 282
Serial Operation Mode Register 0 (CSIMO)  .oiiiiiie ittt e e e et e e e e et e e e e e anneneeeeaeeannnees 281
Serial Operation Mode Register 1 (CSIML) it e e e e e e e e e anraeeeaaeas 287, 288
6-Bit Up/Down Counter Mode RegIStEr (UDM)  ....uiiiiiiiiiiiiie ettt et a e et e e e e e st a e e e s enaaaeaeeeasnnees 274
16-Bit Timer Mode Control RegiSter (TMCO)  .....iiiiiiiiiiie ettt e et e e e e et e e e e s anbee e e e e e e anneeeens 264
16-Bit Timer Output Control ReQIStEr (TOCD)  ....eiiieeiiiiiiie ettt e e e et e e e e st e e e e e e anrbeeeaeaeeannaeeens 265
T
Timer Clock Select RegiSter O (TCLO)  .ooiiiiiiiiiie ettt e e et e e e e e e e e e e et e e e e e eanneeeeaaeeeannes 263, 275
Timer Clock Select REGISIEr 1 (TCLL)  .oiiiiiiiiiiee it ee ettt e ettt e e e ettt e e e e s en e et e e e e anbee e e e e e amneeeaeaaeaannnneeaeaann 267
Timer Clock Select RegIStEr 2 (TCL2)  .iioiiiiiiiee ettt e e st a e e e s eraaaaaeaan 270, 272, 276
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Timer Clock Select RegiSter 3 (TCL3)  .iioiiiiiiiee ittt et e e e e s eranaaeeaan 280, 285, 286
W

Watch Timer Mode Control RegISIEr (TIMC2) ittt e e ettt e e e e et e e e e e ennaeeeeaeeaannees 271

Watchdog Timer Mode RegiStEr (WDTM)  ..uuiiiiiiiiiiiie e ettt ee e ettt e e e et e e e et e e e s et a e e e s et e e e e sannaaneeaeessanees 273

(i) Register Symbol

A
ADIS: A/D Converter INPUt SEIECE REGISTEN ......cciiiiiiiee ettt e e e e ekt e e e e e snaae e e e e e annraeeeaeaannes
ADM: A/D Converter Mode Register
ADTC: Automatic Data Transmit/Receive Control Register

ADTI: Automatic Data Transmit/Receive Interval Specification RegISter ...........ooeiiiiiiiiiiiiiiiee e 290

CSIMO: Serial Operation Mode Register 0
CSIM1: Serial Operation Mode Register 1

DSPMO: Display Mode Register 0
DSPM1: Display Mode Register 1

IFOH: Interrupt Request Flag RegiSter OH ...t e e

IFOL: Interrupt Request FIag REGISTEN DL .........eiiiiiieiiiie ettt e e et e e e e e enae e e e e e e ennaneaaeens
IMS: Internal Memory Size Switching Register
INTMO: External Interrupt MOAE REGISIET .......eiiiieiiiiie ettt e e ettt e e e e e e e e e e e enaeeeaeean

IXS: Internal Expansion RAM Size SWitChiNg REGISIEN .........eeiiiiiiiiiiee e 313

MKOH: Interrupt Mask Flag Register OH
MKOL: Interrupt Mask Flag Register OL

OSTS: Oscillation Stabilization Time Select REQISTEN .......coiii i 303

PCC: Processor CIOCK CONIOI REGISTET .......uuviiieiiiiiiiee e ettt ettt e ettt e e e st e e e s sttt e e e st e e e e e asesnsraeaeeeaas 260
PMn: Port Mode Register N (N = 010 3, 7, 11, 12) ittt e et e e e e e e e e e enaeeaae s 258
PROH: Priority Specification Flag RegGIStEr OH ............eiiiiiiiiiiie et e e e e e enaeeeaeean

PROL: Priority Specification Flag Register OL ....
PSW: Program STAtUS WOIG .........ooi ittt e ettt e e e ettt e e e et et e e e e amtbe e e e e e eneebbeeaaeeannbneaaean
PUOQO: Pull-Up ReSIStOr OPtioN REGISTET .......iiiieiieeiieie ettt e ettt e e et e e e e e nae e e e e e e e ananeaaeean

SBIC: Serial Bus Interface CONtrol REQISTET .........eiiiiiiiiiiii et e et e e e e ebe e e e e e e annees 282
SCS: SamMPpling ClOCK SEIECE REGISLEN ... ..eeiiiieiiiiiie ettt ettt e e e e e e e e e e e e e e e e e ansbeeeeeeeannneeas 301
SINT: Interrupt Timing SPeCIfication REGISTEN ........uiiiiiiiiiiie et e e e e e e a e e s s ansaeeas 284
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T
TCLO: TiImer CIOCK SeleCt REGISIET O ....oceiiiiiiiiie ettt ettt e e e e et e e e e e e tae e e e e ennneeeaaeaeannens 263, 275
TCLL: TImer CIOCK SelECt REGISIET L ... iiiiiiie ettt e ettt e e e ettt e e e e e nae e e e e e annneeeaeeeaanrnneeaeaannes 267
TCL2: Timer CIOCK SelECt REGISIET 2 ...oiiiiiiiiiii ettt e e e s eenarae e e 270, 272, 276
TCL3: Timer CIOCK SeleCt REGISIET 3 ..ottt e et e e et e e e e e naneeae s 280, 285, 286
TMCO: 16-Bit Timer Mode CONtrol REGISTET .....cccii ittt e e e et e e e e st ee e e e anaaeeeeeaanees 264
TMC1: 8-Bit Timer Mode Control Register ......................

TMC2: Watch Timer Mode Control Register
TOCO: 16-Bit Timer Output CONLIOl REGISTEN ....c.cei ittt e e et e et a e e e e anneeeaeeans 265
TOC1: 8-Bit Timer OUtPUL CONIOI REGISTET ......iiiiiiiiiiii e et et e e e e a e e e e e e e st e e e e e s etaeaeaesannes 269

U
UDM: 6-Bit Up/Down Counter MOAE REQISTEN .....ccciiuiiiiieeeiiiet ettt e e et e e e e e e e e e anneaneeaeean 274

wW
WDTM: Watchdog Timer MOAE REGISTET ........eiiiiiiiiiieee ettt ettt e e e e ettt e e e e e e saee e e e e e asnnteeaeaaannenneeeaaaanns 273
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B.5 uPD78054/54Y, 78058F/58FY, 780058/58Y Subseries

(i) Register Name

A
A/D Converter Input Select ReGISIEr (ADIS) ..o ittt e e e e et e e e e e ananbeeaeeeannaes 348
A/D Converter Mode RegISIEr (ADM) ettt e e ettt e e e et e e e e e e tbeeee e e e nbeeeeeeaannnnaeeaeeaannees 347
Asynchronous Serial Interface Mode RegiSter (ASIM)  .....uiiiio i 374
Asynchronous Serial Interface Status Register (ASIS) ... 375
Automatic Data Transmit/Receive Control RegiSter (ADTEC)  .ueiiiiiiiiiiiiee et e e e e e e e e e neeees 366
Automatic Data Transmit/Receive Interval Time Specification Register (ADTI)  ...ooveeiiiiiiiieiiiiiee e 368

Baud Rate Generator Control Register (BRGC) ......eiiiiiiiiiiei et a e eeee e 376

Capture/Compare Control Register 0 (CRCO)
Correction Address Register 0 (CORADO)  ..ooiiiiiiiiiee ettt e et e ettt e e e e ettt e e e e e amteeeae e e annaeeaeeeaannaneeeaeaaannens
Correction Address Register 1 (CORADIL)  .oooiiiiiiiiiei ettt e ettt e e e et e e e et e e e e e st e e e e s snnbaeeaeaeeasnees
Correction Control RegiSter (CORCIN)  ....iiiiiiiiiiiiiiee ettt e ettt e e e e ettt e e e e e e anse e e e e e s ansaeeeeeeaannnneeeaeaaannees

D/A Converter Mode REGISTEN (DAM)  ..eiiiiiiiiiieie ettt e et e sttt e e e st e e e s et e e e e e e saeeeaeeesssreeeeeesassnaeaenans 349

8-Bit Timer Mode Control Register 1 (TIMCL) ...ttt et e e e ettt e e e e e et e e e e e e enneneeeaeaaannees 337
8-Bit Timer Output Control Register (TOC1)
External Interrupt Mode Register 0 (INTMO)
External Interrupt Mode Register 1 (INTM1)

Internal Expansion RAM Size Switching Register (1XS)

Internal Memory Size Switching Register (IMS) .....ooiiiiiiii e

Interrupt Mask Flag Register OH (MKOH) ....uiiiiii ettt e e e s e e e e e e snaaeaeeeans
Interrupt Mask Flag Register OL (MKOL)
Interrupt Mask Flag Register 1L (MK1L)
Interrupt Request Flag Register OH (IFOH)  .....iiiiiiiiiiiee e e et e e e s e s saaaeaeeeans
Interrupt Request Flag Register OL (IFOL)  .....uiiiiiiii ettt e e e et e e e e e snneeeaaeans
Interrupt Request Flag RegiSter 1L (IFLL) ...ttt e e e e e e e e e enees
Interrupt Timing Specification RegISTEr (SINT) oot e e e e e e e e e snees

Key Return Mode RegiSter (KRIM) ... ittt e ettt e e e ettt e e e e s mbt e e e e e amnteeeeeaeaannneeeaaaanns 391

Memory Expansion Mode RegiSter (MM) ... e ettt e e et e e e e e nae e e e e e esnneneaaeens 392

Oscillation Mode Select REGISIEr (OSIMS)  ..oiiiiiiiiiiii ettt e e et e e e e e st e e e e e sttb et e e e sabaareeeeeasanens 330
Oscillation Stabilization Time Select RegiSter (OSTS)  ...uiiiiiiiiiiiiie et e e eeeer e e e e e aneee 394
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P
Port Mode Register n (PMN) (N = 010 7, 12, 13) ooiiiiiiiiiiiiiie ettt e e e e e e e e e e e e enes 326, 327
Priority Specification Flag Register OH (PROH) ...t e e e e 385
Priority Specification Flag RegisSter OL (PROL)  ....ccocuiiiiei ittt e e e s e e e e e e e snaaaaeeeans 385
Priority Specification Flag RegiSter 1L (PRLL)  ...coiiiuiiiieiiiiiie ettt a e e e e e e e e snneeeaaeans 385
Processor Clock Control Register (PCC)
Program Status Word (PSW) .......ccccevveeenen.

Pull-up Resistor Option Register H (PUOH)
Pull-up Resistor Option Register L (PUOL)

R
Real-Time Output Port Control RegiSter (RTPC)  ....ueiiiiiiiiiiie ettt e e e e e e naeneeaaeaens 379
Real-Time Output Port Mode Register (RTPM) ittt a e e e e e e e e nneeeaaeenn 379
S
Sampling Clock Select REGISIEr (SCS)  ....iuiiiiiiiiiiiiie ettt ettt e e e ettt e e e e e nte e e e e e e ansaeeeeeaasnnneeaeaaannens 389
Serial Bus Interface Control RegiSter (SBIC) ......uiiiioiiiiiiiee it e e et ee e e e e eeeaeas 354, 360

Serial Interface Pin Select Register (SIPS)
Serial Operation Mode Register 0 (CSIMO)
Serial Operation Mode Register 1 (CSIM1)
Serial Operation Mode Register 2 (CSIM2)
16-Bit Timer Mode Control Register (TMCO)
16-Bit Timer Output Control ReQIStEr (TOCD)  ....eiiieiiiiiiiee ettt e e e et e e e e et e e e e e s anrbeeeaeeeeannaeeens 334

Timer Clock Select Register 0 (TCLO)
Timer Clock Select Register 1 (TCL1)

Timer Clock Select REgIStEr 2 (TCL2)  .iiiiiiiiiiee ittt e et e et e e s enaaaaeeaan 339, 341, 345

Timer Clock Select RegiSter 3 (TCL3) oot e e et e e e enaeeee e an 351, 358, 364
W

Watch Timer Mode Control ReGISTEr (TIMC2)  .oooiiiiiiiee ettt e e s e e e e a e e e e enaaaeeaeeeasnees 340

Watchdog Timer Mode RegiSter (WDTM)  ...eeiiiiiiiiiiie ettt e e ettt e e e e e et et e e e e e st e e e e e eannaneeeaeaaannens 342

(ii) Register Symbol

A
ADIS: A/D Converter INPUL SEIECE REGISTEN ... ..iciiiiiiieeeieitiiee ettt e et e et e e e s e e e e s e s ar e e e e s asntaeaeeesannes
ADM: A/D Converter Mode Register
ADTC: Automatic Data Transmit/Receive Control Register
ADTI: Automatic Data Transmit/Receive Interval Time Specification RegiSter..........cccovvvveeiiiiiiiieeiiiiiiiee e 368
ASIM: Asynchronous Serial Interface Mode Register

ASIS: Asynchronous Serial Interface Status Register

BRGC: Baud Rate Generator CONtrol REGISTE ... .uiiiiei ittt e e e e e e e aeeeae s 376
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CORADQO: Correction AAAreSS REGISTEN O ....cceeiiuuiieeeeiiiiieaeea ettt e ettt e e e e aiee e e e e e aseeeeaeaaannereaaeaanseeeeaesaanseeeas 400
CORADL: Correction AAAreSS REGISTEN L ......coiiuuiiiie et e et ee ettt e e e e sttt e e e e e teee e e e e aannereaaeaanseeeeaeeaannneeas 400
CORCN: Correction CONrOl REGISTET ......uviiieiiiiiiiee e ettt e et e et e e e e s e e e e s stb s b e e e e e sstbeaeeeasnsbaeaeeesansaees 400
CRCO: Capture/Compare COoNtrol REGISEN O ........eiiiieiiiiiiie ettt e et e e e e e e e e e e anneeeeaeeaeeannees 333

CSIMO: Serial Operation Mode Register 0
CSIM1.: Serial Operation Mode Register 1
CSIM2: Serial Operation Mode Register 2

DAM: D/A Converter MOAE REGISIEL ......uiiiiiiiiiiiii e ittt ee e e et e e e st e e e et a e e e s e tb e e e e e e s ssssaeaeaeeeenssreeeeas 349
IFOH: Interrupt Request Flag RegISter OH ...t e e e e e eaa e an 383
IFOL: Interrupt Request FIag REGISTEN DL .......uuiiiieiiiiiiiee ettt et e et e e e e st e e e e e ssaar e e aeeeeennsneeaeas 383
IF1L: Interrupt Request Flag REGISTEN 1L ... ettt e e et e e e e ee e e e e e ennes 383, 390
IMS: Internal Memory Size Switching REQISLEr ..........ccoiiiiiiiiiiiiiiee e 393, 402, 403, 404, 405
INTMO: External Interrupt MOAe REGISTET O .....uviiiiiiiiiiie ettt e e e e e e s e e e e e s etaaaaae s 386
INTM1: External Interrupt MOde REGISIEr L ..ot e et e e e e e e e e e e e e 387, 388
IXS: Internal Expansion RAM Size SWitChiNg REQISIEN .........uiiiiiiiiiiie e 406
KRM: Key REtUrN MOOE REGISTET ...ttt ettt ettt e e e e et e e e e e e e nbe e e e e e anneeeeeaaeeennneeaens 391
MKOH: Interrupt Mask Flag ReGISTEr OH ......c.uiiiiiiiiiiii ettt e et e e e e s e e e e e e e e nnanreaeas 384
MKOL: Interrupt Mask Flag REGISIEN DL ........ueeiiiieiiiiiie ettt e ettt e e e e et e e e e e e et e e e e e e e e ennaneaaeean 384
MKZIL: Interrupt Mask Flag REQISEN LL ...ttt e et e e e e e e e e e eaeeeeannes 384, 390
MM: Memory EXpansSion MOOE REQISTET ........uuiiiieiiiiiiie ettt e et e e e e s e e e s s e e e e e e s ennneaaeas 392
OSMS: Oscillation Mode SEIECE REGISLEN .....ceeiiiiiiiie ettt e et e e e et e e e e et eee e e e anaesaeeaeeaannees 330
OSTS: Oscillation Stabilization Time SeleCt REJISIET .........ccciiiiiiiiiiieii e 394

PCC: Processor Clock Control Register

PMn: Port Mode Register N (N = 010 7, 12, 13) .iiiiiiiiiiiie ettt et e e e e et e e e e e snareea e e s snes 326, 327
PROH: Priority Specification Flag RegIStEr OH ............eiiiiiiiiiiie ettt e e e e e enaeeeae s 385
PROL: Priority Specification Flag REeQISIEI OL .......coiuuiiiieiiii et e e ee e e e e eeaeeeae s 385
PR1L: Priority Specification Flag REGISIEI LL .......ciiiiuiiiiei ittt et a e e e e e e e e enaaaaee s 385
PSW: Program STAtUS WO .........oooiiiiiiiiee ettt ettt e e e e ettt e e e et e e e e e amsbe e e e e e enaebbeeaeeeannaneeaean 389
PUOH: Pull-up Resistor Option REGISEN H .......coiiiiiiiiiee ittt a e e e e e e e enaeeeae s 328
PUOL: Pull-up ReSIiStor Option REGISIET L .....uviiiieiiiiiiiie ettt e e e e e e st e e e e e s enneaaaeean 328
RTPC: Real-Time Output Port CoNtrol REQISTEN ..........eiii ettt a e e ennaeeeaeean 379
RTPM: Real-Time Output POrt MOAE REGISTET .......ccuviiii ettt e e e e e e e e e e e e sataaaeee s 379
SBIC: Serial Bus Interface CONtrol REGISIET .........ueiiiiiiiiiiiee e 354, 360
SCS: SamMPling ClOCK SEIECE REGISIET .....uvviieiiiiiiiie ettt et e e s e e e e st e e e e e s btb e e e e e e sntbaeeeeeeansaees 389
SINT: Interrupt Timing Specification REGISLEN .........ooii it e e 356, 362
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SIPS: Serial Interface Pin SEIECt REGISIET ......ciiiiiiiii ittt e e e e e e et e e e e e ansaees 378
T
TCLO: TiImer CIOCK SeleCt REGISTET O ....oeeiiiiiiiiieeiiiiiit ettt e e e et e e e e stear e e e e eenneeeaeeaaannens 331, 344
TCLL: Timer CIOCK SEIECT REGISIET L ...iiiiiiiiiiiie ittt ettt e e st e e e e e st e e e e e aaabeeaeeesantaereaesannes 336
TCL2: TiImer CIOCK SeleCt REGISIET 2 ...oooeiiiiieieee ettt e e e e e neeeeae s 339, 341, 345
TCL3: Timer ClOCK SeleCt REQISIEr 3 ....coiiiiiiiieie ettt e et e e e e et e e e e e nnneeeens 351,358, 364
TMCO: 16-Bit Timer Mode CoNtrol REGISTET .......coiuiiiieiieiiiiie ettt e e e e e e e e et e e e e s ensaaeeeaesanes 332
TMC1: 8-Bit Timer Mode CoNtrol REGISTET L ....ccciiiiiiiiiei ettt e e et e e e e e et e e e e aannnneeeaeeans 337
TMC2: Watch Timer Mode CONrOl REGISTEN .......cuiuiiiiiie ettt ettt e e ettt e e e e st e e e e e aneeeeeaeaannes 340
TOCO: 16-Bit Timer Output CONLIOl REGISTEN .. .c.ciiiiiiiii et e e e e st a e e s s srraaaeeeans 334
TOC1: 8-Bit Timer Output CONIrOl REGISTET ......ceiiiiiieii ettt e e e et e e e e e et e e e e e aaneaeeeaeaanees 338
W
WDTM: Watchdog Timer MOAE REQISTET .......uviieiiiiiiiie e e ettt ettt e ettt e e s e e e e e e s b e e e e e asaateeaeesssbsaeeeaeeanns 342
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B.6 puPD78064/64Y, 78064B, and 780308/308Y Subseries

(i) Register Name

A
A/D Converter Input Select REGISEr (ADIS)  ..ooii ittt e e et e e e e e st e e e e e e e anaeeeaeaaans 440
A/D Converter Mode RegISIEr (ADM) ettt e e ettt e e e et e e e e e e tbeeee e e e nbeeeeeeaannnnaeeaeeaannees 439
Asynchronous Serial Interface Mode RegiSter (ASIM)  .....uiiiio i 456
Asynchronous Serial Interface Status Register (ASIS) ... 457
B
Baud Rate Generator Control RegiSter (BRGEC)  .....uuiiiiiiiiiiiiie ettt e e e e e e narnaeaee e 458
C
Capture/Compare Control RegiSter 0 (CRCO)  .....iiiiiiiiiiiiiie ettt e e ettt e e e et e e e e e e atbeeeaeeaananeeaaeeaannens 425
E
8-Bit Timer Mode Control Register 1 (TMC1)
8-Bit Timer Output Control Register (TOC1)
External Interrupt Mode Register 0 (INTMO)
External Interrupt Mode Register 1 (INTM1)
I
Internal Expansion RAM Size Switching RegiISter (IXS) .ouviiiiiiiiiiei et 484
Internal Memory Size Switching RegiSter (IMS) ... a e 482, 483
Interrupt Mask Flag Register OH (MKOH) ...ttt e e e e e e e e e enneeeeaeann 468
Interrupt Mask Flag Register OL (MKOL)
Interrupt Mask Flag Register 1L (MK1L)
Interrupt Request Flag Register OH (IFOH) ...t e e e e e e e e enneeeaaeans 467
Interrupt Request Flag RegiSter OL (IFOL)  ...uuiiiiii ittt e e e et e e e e st re e e e e e e e saaaeaeeaans 467
Interrupt Request Flag RegiSter 1L (IFLL) ...ttt et e e st e e e e e e e enneneaaeens 467
Interrupt Timing Specification RegiSter (SINT) oo e e e e e e e e 447, 453
K
Key Return Mode RegiSter (KRIM) ... i ettt ettt e e e ettt e e e e e mat e e e e e amnteeaeeaeaanneeeaaaanns 474
L
LCD Display Control REGISIEr (LCDIC)  ..iiiiiiiiiiiie e ettt eie ettt e e e e st e e e e e et e e e e e et e e e e e s sntbeaeaeeessansaeeeeeans 464
LCD Display Mode RegISIEr (LCDIM)  ...oiieiiiiiiiie ettt ettt ettt e ekt e e e et e e e e e e nat e e e e e amnnneeeeaseansnneeaeaanns 463
O
Oscillation Mode Select REGISIEr (OSIMS)  ..eiiiiiiiiiiiie ettt e e e e e e e st e e e e e sttb et e e e sabaabeeeeeasanees
Oscillation Stabilization Time Select Register (OSTS)
P
Port Mode Register n (PMN) (N =010 3, 710 11) coouiiiiieiiiiiiiee ettt et e e et e e e st e e e e e snnaaeaeeaans 417
Priority Specification Flag Register OH (PROH) ...t e e e 469
Priority Specification Flag RegisSter OL (PROL)  ....coiiiiiiie ettt a e e e e e e e snneeeaaeans 469
Priority Specification Flag RegiSter 1L (PRLL)  ....coocuiiiieiiiiiiie ettt e e e e s eeiaaae e e e e snaaeaeeaaas 469
Processor Clock Control REQISIEr (PCC)  ....iuiiiiiieiiiiiie ettt ettt ettt e e e e ettt e e e e ettt e e e e e anee e e e e e s aansnneeaaaanns

Program Status Word (PSW)  .....ccoeiiieeeenne
Pull-Up Resistor Option Register H (PUOH)
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Pull-Up Resistor Option REGISEr L (PUOL)  ...iiiiiiiiiiiiee ettt ettt e et e e s et e e e e et e e e e s s asrnaeaeeanns 418
S
Sampling Clock SelecCt REGISIEr (SCS)  ....iiiiiiiiiiiiiiee ettt e ettt e e e ettt e e e e e nte e e e e e e ansaeeeeeaasnnaeeaeaaannans 472
Serial Bus Interface Control RegIStEr (SBIC) .....uuiiiiiiiiiiii ettt e e e e e e earreareae s 445, 451
Serial Interface Pin SeleCt REGISIEr (SIPS) ..ottt et e et e e e e e e e e e e annees 459
Serial Operation Mode Register 0 (CSIMO) ..ttt e e e e e e e e e e anraeeeaaeas 443, 450
Serial Operation Mode RegIStEr 2 (CSIM2) ..ottt e e e e e e st e e e e e s e aaeaesannees 455
Serial Operation Mode RegiSter 3 (CSIMS3) ittt e et e e e e et e e e e e aneeeeeeaeeaneees 461
16-Bit Timer Mode Control RegiSter (TMCO)  ....eeiiieiiiiiiee ettt e e et e e e e et e e e e e enbee e e e e e e anneeeens 423
16-Bit Timer Output Control RegiSter (TOCD)  ...uiiiiiiiiiiiee ettt e st e e e st a e e e st aa e e e e e e s sarraeeas 426
T
Timer Clock Select RegiSter O (TCLO)  .oiiiiiiiiiie ettt e e et e e e e et e e e e et e e e e e e aneaeeeaaeeeannes 422, 435
Timer Clock Select REGISIEr 1 (TCLL)  .iiiiiiiiiiiie ettt e e eeeit e e e e ettt e e e e et e e e e e st a e e e e sbbeaeaeeassssraaeeeesassneeaeaans 428
Timer Clock Select RegiSter 2 (TCL2) oo et r e e naeeea e an 431, 433, 437
Timer Clock Select REGISIEr 3 (TCL3) ..iiiiiiiiiiieeiiiiiii e e et ee ettt e e e e ettt e e e e e teae e e e e e e nntaeeeeeanraneeaeaeaannnnes 442, 449
Timer Clock Select REGISIEr 4 (TCLA)  .oiiiiiiiiiiee ettt et e e et e e e st e e e e e et e e e e e e ssssreaeeaesasbeaeaeaans 460
W
Watch Timer Mode Control RegIStEr (TIMC2) ittt e et e e e e et e e e e e ennaeeeeaeaeannens 432
Watchdog Timer Mode RegiStEr (WDTM)  ..uuiiiiiiiiiiiee ettt e e ettt e e e et e e e s st a e e e e ssar e e e e e sasbnaaeeaeessanaes 434

(ii) Register Symbol

A
ADIS: A/D Converter INPUL SEIECE REGISTEN ......iciiiiiiieeeieiitiee e ettt e e e e e s e e e e s e st e e e e e eastbaaeeesanees 440
ADM: A/D CoNnVverter MOUE REGISIET ......ooiiiiiiiiiee ettt e ettt e e e e et e e e e e sttt eee e e anteeeeeasaannnneeaeaanns 439
ASIM: Asynchronous Serial Interface MOde REQISIEN .........eiiiiiiiiiiii e e 456
ASIS: Asynchronous Serial Interface Status REGISIET ........oiiiiiiiiiiii it 457
B
BRGC: Baud Rate Generator CONtrol REGISTE ... .uiiiiei ittt e e e e e e e eneeaeeeae s 458
C
CRCO: Capture/Compare COoNtrol REGISIEN O ........iiiiiiiiiiieee ettt e ettt e e e e e e e e e e anneeeeaeeeennneeeas 425
CSIMO: Serial Operation MOde REGISIET O .....coiiuiiiiiieiiiiiie ettt e e e e e e e e e e nneeeeeas 443, 450
CSIM2: Serial Operation MOAE REQISIET 2 .....cciiiuiiiiiiei ittt e e st e e e e et e e e e s stba e e e e sansaeeas 455
CSIM3: Serial Operation MOAe REGISIEE 3 ...ttt e e e e et e e e e s e e e e e anbeeeeeeaanneeeas 461
I
IFOH: Interrupt Request Flag ReGIStEr OH ........oiiiiiiiiiiie et e e e e a e e e s eraaaeeeean
IFOL: Interrupt Request Flag REGISTEN DL ..........eii ettt e e e et e e e e e eneeeee e e e e annaneaaeean
IF1L: Interrupt Request FIag REGISTET 1L ........uiiiieiiiiiiiie ettt ettt e e ettt e e e e e eneeeee e e e e annaneaaeean
IMS: Internal Memory Size SWItChING REGISTET ........vviiiiiiiiiiie ettt e e e e e e
INTMO: External Interrupt MOde REGISIET O ......ooiiiiiiiiie ettt e et e e e et e e e e e e e enneeeaaeans
INTM1: External Interrupt MOde REGISIET L ......oiii ittt et e e e e et e e e e e enaeeaae s

IXS: Internal Expansion RAM Size Switching Register ...
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K
KRM: Key REtUrN MOOE REGISTET ...ttt e ettt e e e e ettt e e e e ettt e e e e e anneeeaeeaeeennneeaens 474
L
LCDC: LCD Display CONtrol REGISIET .....ccciiiiiiiiii e ettt e et e et e e e s et e e e e s abbaaeaeeesssbaaaeeean 464
LCDM: LCD Display MOGE REGISTEN .......eeieeiiiiiiiieeieit ettt ettt e ettt e e e e ettt e e e e anbeeeaeeaannneeaaaesananeeaaean 463
M
MKOH: Interrupt Mask Flag ReGISTEr OH ......cuiiiiiiiiiiii et e e e e e e e e e e e e e e e e enaareeeas 468
MKOL: Interrupt Mask Flag REGISTEN OL .......ueeiiiieiiiiiie ettt e e e ettt e e e e et e e e e e e et ae e e e e e e e annaneaaeean 468
MKZIL: Interrupt Mask Flag REGISTEN LL ...ttt e e ettt e e e et e e e e e e et e e e e e e e enaneeaeean 468
(0]
OSMS: Oscillation Mode SEIECE REGISLEN .....ceeiiiiiiiie ettt e et e e e et e e e e et eee e e e anaesaeeaeeaannees 421
OSTS: Oscillation Stabilization Time Select REQISTEN .......c.ooi i 475
P
PCC: Processor CIOCK CONIOl REGISLET .........uiiiiiiiiiiiee ettt e e ettt e e e et e e e e e e s anneneaaeens
PMn: Port Mode Registern (n=0to 3, 7 to 11)
PROH: Priority Specification Flag ReGIStEr OH ........ccuiiiiiiiiiiiiie et e e e sarre e e e e e enaaaaee s
PROL: Priority Specification Flag ReQISIEI OL .......coiuuiiiieiiiieiie et et e e e e eeaeeeae s
PR1L: Priority Specification Flag Register 1L ....
PSW: Program STAtUS WO .........oiiiiiiiiiiie ittt e e et e e e e et e e e e et e e e e e sntb e e e e e e ensassbeeaeesnntbaaaeenan
PUOH: Pull-Up Resistor Option REGISLEN H ......coiiiieiiie ettt e e e e e e e an
PUOL: Pull-Up ResiStor Option REGISEN L .......eiieiieiiiiiee ittt e et e e e e e enaeeeae s
S
SBIC: Serial Bus Interface CONtrol REGISIET ..........eiiiiiiiiiiiee e 445, 451
SCS: SamPpling ClOCK SEIECE REGISLEN ... ..eeiiiiiiiiiiie ettt e et e e e e e nae e e e e e e nre e e e e e e ansbeeeeeeaannneeas 472
SINT: Interrupt Timing SPeCification REGISTET .........uiiiiiiiiiiie et eaveee s 447, 453
SIPS: Serial Interface Pin SeleCt REQISIET .....cooiueiiiiieiie et e et e e e 459
T
TCLO: Timer Clock Select Register 0 422, 435
TCL1: Timer Clock Select Register 1 428
TCL2: Timer Clock Select Register 2 431, 433, 437
TCL3: Timer Clock Select Register 3 442, 449
TCLA: TIMer CIOCK SEIECE REGISIET 4 ...ttt e e e et e e e e e et et e e e e e tbeeeeaeaaanneneaeaans 460
TMCO: 16-Bit Timer Mode CONtrol REGISTET .....c.coi ittt e e e et e e et ee e e e aneaeeeaeaanees 423
TMC1: 8-Bit Timer Mode CONtrol REGISIET L ....ceiiiiiiiiii ettt e e e e e st e e e st a e e e saasraaaeeaans 429
TMC2: Watch Timer Mode CONrOl REGISTEN .......ciiuiiiiiie ettt e e e ettt e e e e e e e e e e aneeeeeaeaannes 432
TOCO: 16-Bit Timer Output CONLIOl REGISTEN ....c.ciiiiiiiee ettt e et e e et a e e e e snneeeaeeans 426
TOC1: 8-Bit Timer OUtPUL CONIOI REGISTET ......iiiiiiiiiiii ettt e e e e e e et e e e e e st e e e e s etbeaeaesannes 430
W
WDTM: Watchdog Timer MOAE REGISTET ........eiiiiiiiiiee ettt e e e e ettt e e e e e st e e e e e e snnteeeeaaanneeneeeaaaanns 434
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B.7 uPD78078/78Y, 78075B/75BY, and 78070A/70AY Subseries

(i) Register Name

A

A/D Converter Input Select REGIStEr (ADIS) ..ottt e ettt e e e e e e e e e e annseeeaeaaannees 524

A/D Converter Mode REGISTEN (ADM) ...ciiiiiiiiie ittt et e e et e e e e et e e e e e st e e e e e eaabeeeaeesasnsbeaeeessanees 523

Asynchronous Serial Interface Mode RegiSter (ASIM) ...t e e e e 547

Asynchronous Serial Interface Status ReQIStEr (ASIS) ......eeiii i e e 548

Automatic Data Transmit/Receive Control RegIStEr (ADTC) ...coiiuuiiiii ettt e e e e e sanaes 541

Automatic Data Transmit/Receive Interval Time Specification Register (ADTI) .....ooooiiiiiiieiiiiiiiiee e 542
B

Baud Rate Generator Control RegIStEr (BRGEC) ........uviiiiiiiiiiiie ettt e e e e e e e e eaanaeaee e 549
C

Capture/Compare Control Register 0 (CRECD) .......uiiiiiiiiiiiie ettt e et e e e e e et e e e e e e anaeeeaaeeeannees 505

Correction Address Register 0 (CORADNOD) ....cciiiiiiiiee oot e ettt e et e e e e e e e e e e st e e e e e sstbeaeaesaasasaaeaeeasnees 571

Correction Address RegiSter 1 (CORADIL) ...ooiiiiiiiiiee ettt ettt e e e ettt e e e e e et e e e e e e antaeeeaeeaannnneaaeaaannens 571

Correction Control RegiSter (CORCN) ... ...ttt e ettt e e e e ettt e e e e e e nee e e e e e e ansaeeaeeeaannnnneeaeaaannnes 571
D

D/A Converter Mode REGISEr (DAM) ....ci ittt e e ettt e e e et e e e e e e mtbe e e e e e ansbeeeaeaeeaanneeeaaaans 525
E

8-Bit Timer Mode Control Register 1 (TMC1)

8-Bit Timer Output Control REGISIEr (TOQCL) ...ceeiiiiiiiii et e ettt ettt e e e e ettt e e e e e etbee e e e e eanneeeeaeaannnneeaeaaannees

8-Bit Timer Output Control REGIStEr 5 (TMC5) ... ..ueiiieiiiiiii ettt e et e et e e e e e enaeeeeaeaeannees 513

8-Bit Timer Output Control REGISIEr 6 (TMCB) ........viiiiiiiiiiee e ettt e e e e e e e st e e e e e s etbea e e e s easaaaeeeeessnees 514

External Bus Type Select RegISter (EBTS) .......iiiiiiiiiiiiiei it e ettt ettt e e et e e e s e e e e e e e anneeeeaeans 563

External Interrupt Mode Register O (INTIMO) .....cooeiiiiiiee ettt e ettt e e et e e e e e e enneeeaaeaans 555

External Interrupt Mode RegiSter 1 (INTIML) ....uiiiiiiiiiiiie ettt e e e et e e e s et e e e e s e santreaeeeans 556
I

Internal Expansion RAM Size Switching Register (IXS)

Internal Memory Size Switching RegiSter (IMS) ......ccuviiiiiiiiiiiiee e

Interrupt Mask Flag Register OH (IMKOH) ........oi ittt e e e et e e e et e e e e e e e e snneeeaaeans

Interrupt Mask Flag RegQiSter OL (IMKOL) ........uuiiieeiiiiiiiee ettt e ettt e e ettt e e e e et e e e e e e annbeeeeeeeasnnnneaaeaans

Interrupt Mask Flag RegiSter 1L (IMKLL) .....uuiiiieiiiiiiie e e e ettt e et e et e e e st e e e e eenaaaeeeeeesennes

Interrupt Request Flag Register OH (IFOH) ......ooi et e e e e e e e snneeeeaeans

Interrupt Request Flag ReGIStEr OL (IFOL) .......iiii ettt ettt e e e sttt e e e e e st e e e e e e e e snneeeaaeans

Interrupt Request Flag REGISIEr 1L (IFLL) .uuviriiiiiiiiie ettt e e e e e e e e e e e e s ennnes 554, 558

Interrupt Timing Specification RegISter (SINT) ..ot e e e a e e 531, 537
K

Key Return Mode RegISTEr (KRIM) . ...uiiiiieiiiiiiie ettt e e e e e et e e e e e e st e e e e s ssbaeeeeaeeesssaneaeeeans 559
M

Memory Expansion Mode RegISLEr (IMIM) ... ittt et e e e e ettt e e e e st ee e e eeneeneeeaaeans 561
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(0]
Oscillation Mode Select REGIStEr (OSMS) .....ooiiiiiiiiee et ettt e e e e et e e e e e e anbe e e e e e aannsaeeeaeaaannees 501
Oscillation Stabilization Time Select RegiSter (OSTS) .....uiiiieiiiiiiiiee e e e e eeee e e e anees 564
P
Port Mode Register n (PMn) (N =010 3, 510 10, 12, 13) ....uuiiiiiiiiiiiieeeiiieiee e e e e e e e e e eeaaeaas 496
Port Mode Register n (PMn) (N =010 3, 6, 7,9, 10, 12, 13) . eitiiiiiiiiieeeaiiiiee e e e e eee e e e e neeeeaaeens 497
Priority Specification Flag Register OH (PROH) ......ouuiiiiiiiiiiiiee ettt e e e e e e e saaaeaa e 555
Priority Specification Flag Register OL (PROL) .....couiiiiieiiiiii ettt e e e enaee e e e e e e snneneaaeans 555
Priority Specification Flag RegiSter 1L (PRILL) ..occoiiiiiiiiei ittt e e e e e e e e e snneeeaaeans 555
Processor Clock Control REGISIEN (PCC) ..iiiiiiiiiiie ittt e st e e e e et e e e e e e e e e e e s enbreaeeean 499
Program Status WOIA (PSWV) ...ttt ettt e e ettt e e e e e ettt e e e e s nbe e e e e e e annnsbeeaeeeannaeeaaaean 557
Pull-up Resistor Option Register H (PUOH) ..ot e e e e e e aneeeaaeens 498
Pull-up Resistor Option REGISTEr L (PUOL) ....uviiiiiiiiiiiee ettt e e a e e e s st e e e s eesaaae e e e e e snnsaaaeeeans 498
R
Real-Time Output Port Control RegiSter (RTPC) .......ueiiii ettt e e e e e e e ennaeeeee s 551
Real-Time Output Port Mode RegiSter (RTPM) ....ccocuiiiieiiiiiiiie ettt e et a e e e aaaa e e e e e saaaaeaeeeaas 551
S
Sampling Clock Select REGISIEr (SCTS) .. ..uiiiiiieiiiiiiiee ettt e et e e e e ettt e e e e e e nbe e e e e e aantbeeeaeaaannneeaeaaannees
Serial Bus Interface Control RegIStEr (SBIC) .......uuiiiiiiiiiiiie ettt
Serial Operation Mode RegiSter 0 (CSIMO) .....couuiiiiie ettt e et e e e e e e e e e e e nneeeeeas
Serial Operation Mode RegiISter 1 (CSIML) ....coiiuiiiieeieiiie ettt e e e ettt e e e e aeae e e e e e aanneeaeeeeeaannens
Serial Operation Mode REGISEr 2 (CSIM2) ....cciiiiiiiee ittt e e e e e e et e e e e e st eeeesaaaeaaeeeessnees
16-Bit Timer Mode Control Register (TMCO) ....
16-Bit Timer Output Control REGISTEr (TOC0) ....ueiieiiieiieeeeeaieiiiee e ettt e e ettt e e e e e ae e e e e e aneeeeeaeaanrbeeeaeeeeanneeeens
T
Timer Clock Select Register 0 (TCLO)
Timer Clock Select Register 1 (TCL1)
Timer Clock Select Register 2 (TCL2)
Timer Clock Select Register 3 (TCL3)
Timer Clock Select Register 5 (TCL5)
Timer Clock Select Register 6 (TCL6)
W
Watch Timer Mode Control REGISIEr (TIMC2) ...ttt e e e ettt e e e e e et e e e e e anneeeeeaeaannes 516
Watchdog Timer Mode RegiStEr (WDTM) ....uiiiiiiiiiiiiee e ettt e ettt e e e e ettt e e e e et e e e e st a e e e s etaaaaeeessnaaaaeaaeessanees 518

(i) Register Symbol

A
ADIS: A/D Converter Input Select Register
ADM: A/D CONVErter MOUE REGISIET ...uviiiiiiiiiiie ettt e et e e e ettt e e e e e st e e e e e sntreeeeeseannaeeeaeeaans
ADTC: Automatic Data Transmit/Receive CoNtrol REGISTEN ..........uuiiiiiiiiiiiee et

ADTI: Automatic Data Transmit/Receive Interval Time Specification Register
ASIM: Asynchronous Serial Interface Mode Register
ASIS: Asynchronous Serial Interface Status Register
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B
BRGC: Baud Rate Generator CONtrol REGISTEN ... .veiiieiiiiii ettt e e e e e e e e eeeaaeean 549
C
CORADOQO: Correction AAAress REGISTEN O .......ciiuuiiiieeiiiiieee e ettt e e st e e s e st e e e e s st a e e e e e ssrreaeesasssreeeeeesansaeees 571
CORADL: Correction AAAreSS REGISTEN L .....ccoiiiuiiiieeeiiiiee et ee ettt e e e e et e e e e s teee e e e e aannereeaeaanseeeeaeeeansneeas 571
CORCN: Correction CONrOl REGISLET ... ...eiiiiiiiiiiei ettt e et ee e e e et e e e e e te e e e e e assneeeeaeeaansbneeeeeaannneeas 571
CRCO: Capture/Compare COoNtrol REGISIEr O .....uuuiiiiiiiiiieee et e ettt e e e e e s et e e e s e nsanr e e e e es e e annaees 505
CSIMO: Serial Operation MOde REGISIEE O .....coiiuiiiiiieiiiiiie ettt e e e e e e e e e anneeeeeas 528, 534
CSIM1: Serial Operation MOAe REGISIEE L ....cociiiiiiiie ettt e e e et e e e e s e e e e e ansbneeeeeeannneeas 540
CSIM2: Serial Operation MOAE REQISIET 2 ......coiiuiiiiiee ittt e et e e e e et e e e e e s stbae e e e e sansaeeas 546
D
DAM: D/A Converter MOAE REGISIET .......oi ittt e ettt e e e et e e e e e tbee e e e e aanneeeeeaaeeeannneeaeas 525
E
EBTS: External BusS TYPe SelECt REGISIE ........eiiieiiiiiii ettt e et e e e et e e e e e enaeeaaeean 563
I
IFOH: Interrupt Request Flag ReGIStEr OH ........oiiiiiiiiiie et e e e a e e e eaaraaaeean 554

IFOL: Interrupt Request Flag Register OL

IF1L: Interrupt Request Flag Register 1L

IMS: Internal Memory Size SWItChiNG REGISTEN ........uvviiiiiiiiiiiic et 562, 563, 572

INTMO: External Interrupt MOde REGISIET O .......oiiiiiiiiieee ettt e e e et e e e e e e e e e enaneeae s 555

INTM1: External Interrupt MOde REGISIET L ...ttt e e e et e e e e e enaneeae s 556

IXS: Internal Expansion RAM Size SWitChiNg REQISIET ........vviiiiiiiiiiie et 573
K

KRM: Key RetUrN MOOE REGISTET ...ttt et e ettt e e e et e e e e et e e e e e e bbeeeeaeeeeannaenaaean 559
M

MKOH: Interrupt Mask Flag Register OH
MKOL: Interrupt Mask Flag Register OL
MKZ1L: Interrupt Mask Flag Register 1L

MM: Memory EXpansSion MOUE REQISIE .........uuiiiiei ittt e e et e e e e e e e e e e e s ennneeaeas 561
O

OSMS: Oscillation MOde SEIECE REGISTEN .....cciiiuiiiiie ettt e e e e e e e e e e s e aeeeesansaees 501

OSTS: Oscillation Stabilization Time Select REQISTEN .......coiii i 564
P

PCC: Processor CIOCK CONIOI REGISTET .......uvuiiieiiiiiiiee e e ettt e ettt e et e e e s e e e s et e e e st eaeeeesesnnraeaeeeans

PMn: Port Mode Registern (n=0to 3, 51to 10, 12, 13)

PMn: Port Mode Register n (N =010 3, 6, 7,9, 10, 12, 13) ..eoiiiiiiiiiiiii e e e e eneeeeee e 497

PROH: Priority Specification Flag Register OH
PROL: Priority Specification Flag Register OL
PR1L: Priority Specification Flag Register 1L
PSW: Program STAtUS WO .........oiiiiiiiiiei ettt e e e e e ettt e e e e et e e e e e entb e e e e e e easassbeeaeessnsaeaaeenan
PUOH: Pull-up Resistor Option REGISIEN H .......coiiiiiiiiiee ittt e e et e e e e e enaeeaae s
PUOL: Pull-up ReSIStor Option REGISIET L ... ..eiiiieiiiiiii ettt e e e e e e e e e anaeeeae s
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RTPC: Real-Time Output Port CoNtrol REGISTEN ..........eiii e e e e e e eneaeeeae s 551
RTPM: Real-Time Output POrt MOde REQISTEN .........ueiiiieiiiiiii ettt e et e e e e e e e e e neaeeaaeean 551

SBIC: Serial Bus Interface CONtrol REGISIET .........ueiiiiiiiiiiiee e 529, 535
SCS: SamPpling ClOCK SEIECE REGISLEN ... ..eeiiiiiiiiiiie ettt e et e e e e et e e e e e nee e e e e e aanebaeeeeeeannneeas 557
SINT: Interrupt Timing SPeCification REGISTEN .........uiiiiiiiiiiee e e e eaveee s 531, 537

TCLO: TiImer ClOCK SeleCt REGISIET O .....ciieiiiiiiiie ettt e e e e et e e e e e nae e e e e e aneeeeeaeaannes
TCL1: Timer Clock Select Register 1
TCL2: Timer Clock Select Register 2 515, 517, 521
TCL3: Timer Clock Select Register 3 527, 533, 539
TCL5: TiImer CIOCK SEIECT REGISIETN 5 ...eiiiiiiiiiiii ettt e et e e e et e e e e st e e e s et e e e e e e s asraaaeeaans 511
TCLG: TIMer CIOCK SEIECE REGISIET 6 .....oeiiiiiiiiiieeiiii ettt et e e e ettt e e e e ettt e e e e anteeeeaaeesanneneaaaans
TMCO: 16-Bit Timer Mode CONtrol REGISTET .....c.ciiiiiiiii ettt e e ettt e e e et ee e e e annaeeeeeaannes
TMC1: 8-Bit Timer Mode COoNtrol REGISTET L ....ccciiiiiiiiieeiiiiie et e e e e s e e e s st a e e e aeanraeaeeaaas
TMC2: Watch Timer Mode CONrOl REGISTEN .......cuiiiiiiie ettt e e e ettt e e e e et ee e e e aneneeeaeaannes
TMCS5: 8-Bit Timer Output Control Register 5
TMCS6: 8-Bit Timer Output Control Register 6 ....

TOCO: 16-Bit Timer Output CONLIOl REGISTET .....coi ettt e et e e e e et e e e e e anaenneeeaeaanes
TOC1: 8-Bit Timer Output CONIrOI REGISTEN ......ceiiiieiieie ettt e et e e e e e e e e s e e e e e annnebeeeaeaanees

W
WDTM: Watchdog Timer MOAE REGISTET ........eiii ittt e e e e ettt e e e e e et e e e e e aannteeaeaeannenneeeaeaanns 518
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B.8 puPD78083 Subseries

(i) Register Name

A
A/D Converter Input Select REIStEr (ADIS) ....coi ettt e et e e e e e nbe e e e e e annneeeaeaaannees 593
A/D Converter Mode REGISIEr (ADM) ...ttt e ettt e e e e et e e e s ante e e e e e aannbeeeaeeaannnaeeaeaaannnns 592
Asynchronous Serial Interface Mode RegiSter (ASIM) .......iiiiiiiiiiiie et e e a e e e 595
Asynchronous Serial Interface Status ReQIStEr (ASIS) ......eeiii i e e 596
B
Baud Rate Generator Control RegIStEr (BRGEC) ........uviiiiiiiiiiiie ettt e e e e e e e e eaanaeaee e 597
E
8-Bit Timer Output Control Register N (TMCN) (N =5, B) ...oviiiiiiiiieeiieie e e e e e e e e 586

External Interrupt Mode Register 0 (INTMO)
External Interrupt Mode Register 1 (INTM1)

Internal Memory Size Switching REGISTEr (IMS) .......uuiiiiiiiiiiii et e e e e e arra e e e 609
Interrupt Mask Flag Register OH (MKOH)
Interrupt Mask Flag Register OL (MKOL)
Interrupt Mask Flag Register 1L (MK1L)

Interrupt Request Flag Register OH (IFOH) .......oii ettt e e e e e e e eeneeeeaeens 601

Interrupt Request Flag ReGIStEr OL (IFOL) .......eiie ettt e ettt e e et e e e e e et e e e e e e e e snneneaaeans 601

Interrupt Request Flag REGISIEr 1L (IFLL) ..uuuuiiiiiiiiiiii ettt e et e e e e s e e e e e st a e e e e e e snnareaeeaans 601
O

Oscillation Mode Select REGIStEr (OSMS) ..ottt ettt e e e e et e e e e e anae e e e e e aanneeeeeaeaaannaes 584

Oscillation Stabilization Time Select RegQiSter (OSTS) ...uuuiiiieiiiiiiiie ettt e e e e e e e e e e snees 605
P

Port Mode Register n (PMN) (N =0, 1, 3, 5, 7, 10) c.uuuiiiiaiiiiiiie ettt et e e et ea e e e snneeeaaeans 582

Priority Specification Flag Register OH (PROH) ......ccuuiiiiiiiiiiiee et e e e e e e e snaaaae e 602

Priority Specification Flag Register OL (PROL)
Priority Specification Flag Register 1L (PR1L)
Processor Clock Control REGISIEN (PCC) .....uiuiiiiiiiiiiiiee ettt e e e e et e e e e st a e e e s e s sanaraaeeeans
Program StatUS WOIO (PSWV) ...ttt ettt ettt e e e ekttt e e e e ettt e e e e e nnte e e e e e anntbeeeaaeeannnneeaeaann
Pull-up Resistor Option Register H (PUOH) .....ooiiiiieee ettt e e e e e e snneeeaaeens
Pull-up Resistor Option REGISTEr L (PUOL) ....uviiiiiiiiiiiie ettt e e e e e st e e e s eenaaae e e e e s snsanaaeeeans

S
Serial Operation Mode RegiISter 2 (CSIM2) ...ttt e e e et e e e e s et e e e e e aannaeaeeaeaaannens 594

T
Timer Clock Select Register 0 (TCLO)
Timer Clock Select Register 2 (TCL2)
Timer Clock Select Register N (TCLN) (N =5, 6) cooiuuiiiiiiiiiiiee ettt et e st e e e st e e e st e e e e s ssanbeeaeessanees 585

W
Watchdog Timer Mode RegiSter (WDTM) .....eoii ot e ettt e et e e e ettt e e e e et e e e e e e amtat e e e e e eannaneeeaeaeannens 588
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(i) Register Symbol

A
ADIS: A/D Converter INPUt SEIECE REGISTEN .....cciiiiiiieee ettt e e e et e e e e e anaae e e e e e annraeeeaeaannes 593
ADM: A/D CONVErter MOUE REGISIET ....viiiiiiiiiiii ettt e et e e e e et e e e e st e e e e s sataeeeeeseanssneeaeeaans 592
ASIM: Asynchronous Serial Interface MOde REQISIET .........eiiiiiiiiiiii e 595
ASIS: Asynchronous Serial Interface Status REQISIET ........ooiiiiiiiiiie it 596
B
BRGC: Baud Rate Generator CONrol REQISTE ... ..uiiiie ettt e e e ee e e e enneaeeaaeean 597
C
CSIM2: Serial Operation MOAE REGISIET 2 ......coiuiiiiiieiiiiit et er e et e e e e et e e e s st b e e e e e s antanes 594
I
IFOH: Interrupt Request Flag RegiSter OH ...t e e e e e e e enaeeaaeean 601
IFOL: Interrupt Request Flag Register OL
IF1L: Interrupt Request Flag Register 1L
IMS: Internal Memory Size Switching Register
INTMO: External Interrupt MOAe REGISTET O .....vviiiiiiiiiiie et e e e e e e e s e e e e e s esaaaaee s
INTM1: External Interrupt MOde REGISIET L ...ttt e e e e et e e e e e enaeeaae s
M
MKOH: Interrupt Mask Flag ReGISTEr OH ......cuiiiiiiiiiii et e et e e e e et e e e e e e e e snanaeae s 601
MKOL: Interrupt Mask Flag REGISTEN OL .......ueeiiiieiiiiiie ettt e e e ettt e e e e et e e e e e e et ae e e e e e e e annaneaaeean 601
MKZIL: Interrupt Mask Flag REGISTEN LL ...ttt e e ettt e e e e e e e e e e neee e e e e e e annneaaeean 601
(0]
OSMS: Oscillation Mode SEIECE REGISLEN .....ceeiiiiiiiie ettt e et e e e et e e e e et eee e e e anaesaeeaeeaannees 584
OSTS: Oscillation Stabilization Time Select REQISTEN .......c.ii i 605
P
PCC: Processor CIOCK CONIOI REGISLET .........uiiiiiiiiiiiie ettt e et e e e et e e e e enbee e e e e e e s enneneaaeans 583
PMn: Port Mode Register N (N =0, 1, 3,5, 7, L0) 1oiuueiiieiiiiiiee ettt e e e e e e e e e e e e e e enaneaaeean 582
PROH: Priority Specification Flag ReGIStEr OH .........c.uuiiiiiiiiiiiie et e e sarre e e e e eaaaaaeeean
PROL: Priority Specification Flag REeQISIEI OL .......ciiuiiiiiei ittt e e e e e eeaeeeaeean
PR1L: Priority Specification Flag Register 1L ....
PSW: Program STAtUS WO ........coiiiiiiiiiii ettt et e ettt e e e et e e e e et e e e e e estb e e e e e e easas st eeeeessnsbnaaeenan
PUOH: Pull-up Resistor Option REGISEN H .......ooiiiiiiiiiee ittt e e e e e e e e e e enaneeae s
PUOL: Pull-up ReSIStor Option REGISIET L ... ..eiiiieiiiiiiiie ettt e e e e e e e e e enaneeae s
T
TCLO: TImer CIOCK SelECt REGISIET O .....oiiiiiiiiiiieeiieee ettt e ettt e e e et e e e e e s anbe et e e e e anteeeeeaeeaanneneaaaans
TCL2: TiImer CIOCK SeleCt REGISIEL 2 ..ottt e e et e e e e st e e e e e aneeeeeaeaannes
TCLn: Timer Clock Select REQISter N (N =5, B) ....viiiiiiiiiiieiee ittt
TMCn: 8-Bit Timer Output Control Register n (n =5, 6)
W

WDTM: Watchdog Timer MOGE REGISTET .......uuiieiiiiiiiee e ettt ettt e et e e s e e e e e e s bbb e e e e e asaateaaeesssenaeeeaeeanes 588
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