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Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you
or third parties arising from the use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of
third parties by or arising from the use of Renesas Electronics products or technical information described in this document. No
license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.
Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from such alteration,
modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The
recommended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated below.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems, surgical implantations etc.), or may cause serious property
damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas
Electronics product before using it in a particular application. You may not use any Renesas Electronics product for any
application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses incurred
by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas
Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas
Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation
of microcomputer software alone is very difficult, please evaluate the safety of the final products or systems manufactured by
you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility
of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with applicable laws
and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose
manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You should not use
Renesas Electronics products or technology described in this document for any purpose relating to military applications or use
by the military, including but not limited to the development of weapons of mass destruction. When exporting the Renesas
Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise
places the product with a third party, to notify such third party in advance of the contents and conditions set forth in this
document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of
unauthorized use of Renesas Electronics products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document
or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(2012.4)




NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction. If
an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry. Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, 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 quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up 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 including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an 1/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
R7F0C01072DNP and R7FOC010B2DFP-C and design and develop application systems
and programs for these devices.

The target products are as follows.

e 24-pin product: R7FOC01072DNP
e 32-pin product: R7FOC010B2DFP-C

This manual is intended to give users an understanding of the functions described in the

Organization below.

The R7FO0C01072DNP, R7FO0C010B2DFP-C manual is separated into two parts: this
manual and the software edition (common to the RL78 Family).

R7F0C01072DNP, R7FOC010B2DFP-C RL78 Family
User’s Manual User’s Manual
Hardware Software
e Pin functions e CPU functions
¢ Internal block functions e Instruction set
o Interrupts e Explanation of each instruction

Other on-chip peripheral functions
Electrical specifications

It is assumed that the readers of this manual have general knowledge of electrical

engineering, logic circuits, and microcontrollers.

To gain a general understanding of functions:

— Read this manual in the order of the CONTENTS.

How to interpret the register format:

— For a bit number enclosed in angle brackets, the bit name is defined as a reserved
word in the assembler, and is defined as an sfr variable using the #pragma sfr
directive in the compiler.

To know details of the R7FOC01072DNP and R7FOC010B2DFP-C instructions:

— Refer to the separate document RL78 Family User’'s Manual: Software
(RO1USO0015E).



Conventions

Data significance: Higher digits on the left and lower digits on the right
Active low representations: xxx (overscore over pin and signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary e XXXX OF XxxxxB

Decimal XXX

Hexadecimal --xxxxH

Related Documents
However, preliminary versions are not marked as such.

Documents Related to Devices

The related documents indicated in this publication may include preliminary versions.

Document Name

Document No.

R7F0C01072DNP, R7FOC010B2DFP-C User’'s Manual: Hardware

This manual

RL78 Family User's Manual: Software

RO1US0015E

Documents Related to Flash Memory Programming

Document Name

Document No.

PG-FP5 Flash Memory Programmer User's Manual

R20UTO008E

Other Documents

Document Name

Document No.

Renesas MPUs & MCUs RL78 Family R01CP0O003E
Semiconductor Package Mount Manual Note

Quality Grades on NEC Semiconductor Devices C11531E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E
Semiconductor Reliability Handbook R51ZZ0001E

Note See the “Semiconductor Package Mount Manual” website (http://www.renesas.com/products/package/manual/index.jsp).

Caution The related documents listed above are subject to change without notice. Be sure to use the latest

version of each document when designing.

All trademarks and registered trademarks are the property of their respective owners.

EEPROM is a trademark of Renesas Electronics Corporation.

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United States

and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.
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R7FOC01072DNP, R7FOC010B2DFP-C RO1UH0422EJ0200
RENESAS MCU Rev.2.00
Sep 12, 2014

CHAPTER 1 OUTLINE

1.1 Features

O Minimum instruction execution time can be changed from high speed (0.03125 us: @ 32 MHz operation with high-
speed on-chip oscillator) to low-speed (1 us: @ 1 MHz operation with high-speed on-chip oscillator)

O General-purpose registers: 8 bits x 32 registers (8 bits x 8 registers x 4 banks)

ROM: 16 KB, RAM: 1.5 KB, Data flash: 2 KB

High-speed on-chip oscillator

e Select from 32 MHz (TYP.), 24 MHz (TYP.), 16 MHz (TYP.), 12 MHz (TYP.), 8 MHz (TYP.), 4 MHz (TYP.), and 1
MHz (TYP.)

On-chip single-power supply flash memory (with prohibition of block erase/writing function)

O O

Self-programming

On-chip debug function

On-chip power-on-reset (POR) circuit and voltage detector (LVD)

On-chip watchdog timer (operable with the dedicated low-speed on-chip oscillator)
On-chip clock output/buzzer output controller

On-chip BCD adjustment

I/O ports: 26 or 28 (N-ch open drain: 2)

Timer

e 16-bit timer: TAU: 4 channels

e Watchdog timer: 1 channel

OO0OO0OO0OO0OO0OO0OO0OOo

©)

Serial interface

e CSI

e UART

e I°C

8/12-hit resolution A/D converter (Vob = 2.7 to 3.6 V): 6 or 8 channels
Standby function: HALT, STOP, SNOOZE mode

On-chip D/A converter

DMA controller: 2 channels

On-chip event link controller (ELC)

0O O0OO0OO0OO0OO0

Power supply voltage: Voo= 2.7 t0 3.6 V
O Operating ambient temperature: Ta= —40 to +85°C

Remarks The functions mounted depend on the product. See 1.6 Outline of Functions.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 1
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 1 OUTLINE

O ROM, RAM capacities
<R> Flash ROM Data Flash RAM 24 Pins 32 Pins

16 KB 2KB 1.5KB R7F0C01072DNP R7FO0C010B2DFP-C

Note This is about 0.5 KB when the self-programming function and data flash function are used. (For details, see
CHAPTER 3)

1.2 List of Part Numbers

<R>
Figure 1 - 1 Part Number, Memory Size, and Package
Part No. R7 FOC 010 7 2D NP #AAQ
Packaging style, Environmental
#AAO: Tray, Lead free (Pure Sn)
#ACO: Tray, Lead free (Ni/Pd/Au)
Package type:
NP:  HWQFN, 0.5 mm pitch
FP-C: LQFP, 0.8 mm pitch
Classification
2D: Consumer applications, TA= -40 to +85°C
Pin count:
7: 24pin
B: 32pin
Product name
0C010: 16KROM
Memory type
F: Flash memory
Renesas MCU
Renesas semiconductor product
<R> Pin Count Package Data Flash | Packaging style, Environmental Part Number
24 pins 24-pin plastic WQFN (4 x 4) 2KB Tray, Lead free (Pure Sn) R7FOCO01072DNP#AA0
Tray, Lead free (Ni/Pd/Au) R7FOC01072DNP#ACO
32 pins 32-pin plastic LQFP (7 x 7) Tray, Lead free (Pure Sn) R7FOCO010B2DNP#AAQ
Tray, Lead free (Ni/Pd/Au) R7FOC010B2DNP#ACO
RO1UHO0422EJ0200 Rev.2.00 :{ENESAS 2
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 1 OUTLINE

1.3 Pin Configuration (Top View)

1.3.1 24-pin products

e 24-pin plastic WQFN (4 x 4)

o
N
jm
0
-
@)
o
JF 0
o o
[ [
Z P
88xo
00530
oEbEb@pk
[ o B e
zzZzL 02
SSkEEQkE
~O N ML ©
AN A A
aooooaoa
T T T T T exposed die pad
181716151413
P21/ANIL/AVRerw O=—[19 12 [=——=0 P30/INTP2/TxDO/TOOLTXD/SO00
P20/ANIO/AVrerr O=—{20 : : 11 f=—=O P31/INTP1/RxD0O/TOOLRXD/SIO0
P22/ANI2/ANOO O 21 ! 110 [=—O P32/INTP3/SCKO00
P23/ANI3/ANO1 O 22 | | 9[~—=0O P33/TI02/TO02/SSI00
P40/TOOLO O~—{23 \_ ! g[~—=0O P61/SDAAO/SDAAL
RESET O—{24 7 f=—0O P60/SCLAO/SCLA1
123456
2XRQ4S
EOS w
Z Xy
sS4y
9K
o
N
—
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remark For pin identification, see 1.4 Pin Identification.
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1.3.2 32-pin products

e 32-pin plastic LQFP (7 x 7)

o
N
o)
[a0]
—
O
o
3 0
o o
[ [
z z
88 g
00 §O
EE @k
™M O — -
©S8 09
EE Qb
O dNMS< WO O© I~
A
[ N N o B a Y a IR a B B 0 Y
2423222120191817
P27/ANI7 O 25 16 [~—O P30/INTP2/TxDO/TOOLOTXD/SO00
P26/ANI6 O 26 15}+—=0O P31/INTP1/RXDO/TOOLRXD/SI00
P25/ANI5 O 27 14{«—=0 P32/INTP3/SCK00
P21/ANI1/AVrerm O 28 13 [«—=0 P33/TI02/TO02/SSI00
P20/ANIO/AVrere O 29 12l«—0O P34
P22/ANI2/ANOO O 30 11f«——=0 P35
P23/ANI3/ANO1 O 31 10[+~——=0 P61/SDAAO/SDAAL
P24/ANI4 O 32 9 [~——=O PB0/SCLAO/SCLAL
123456 78
EEERB LS
OmkEOgSMm
o|w Z X Ny
Bl g W
g 9¢
i o3
N
—
o

Caution Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF).

Remark For pin identification, see 1.4 Pin Identification.
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CHAPTER 1 OUTLINE

1.4 Pin Identification

ANIO to ANI7, ANI16: Analog input RxDO: Receive data
ANOO, ANO1: Analog output SCKOO0: Serial clock input/output
AVREFM: Analog reference voltage SCLAO, SCLA1: Serial clock input/output
minus SDAAO, SDAAL: Serial data input/output
AVREFP: Analog reference voltage SI00: Serial data input
plus SO00: Serial data output
EXCLK: External clock input SSI00: Serial interface chip select input
(main system clock) TIO0O to TIO3: Timer input
INTPO to INTP5: External Interrupt Input TOO0O0 to TOO03: Timer output
P10 to P17: Port 1 TOOLO: Data input/output for tool
P20 to P27: Port 2 TOOLRXD, TOOLTxD: Data input/output for external device
P30 to P35: Port 3 TxDO: Transmit data
P40: Port 4 Vob: Power supply
P60, P61: Port 6 Vss: Ground
P121, P122: Port 12 X1, X2: Crystal oscillator (main system clock)
P137: Port 13
PCLBUZ0, PCLBUZ1: Programmable clock
output/buzzer output
REGC: Regulator capacitance
RESET: Reset
RO1UH0422EJ0200 Rev.2.00 :{ENESAS 5
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R 1 OUTLINE

1.5 Block Diagram

1.5.1 24-pin products

TIMER ARRAY
UNIT (4ch)
P10, P12, P13,
TI00/TO00/P13 cho < PorT1 P1s Pl
TI01/TO01/P16 ~—1~| cht >  PoRT2 P20 10 P23
TI02/TO02/P33 ~—{~| ch2 = o
PORT 3 P30 to P33
TI03/TO03/P12 <= ch3
<:> PORT 4 -« P40
WINDOW <" Porte Kz >peo, Pe1
WATCHDOG
TIMER
T <> PORT12 Kz Jp121, P122
LOW-SPEED
ON-CHIP PORT 13 -~ P137
OSCILLATOR -
SERIAL ARRAY ﬁm:gﬁggg to
UNITO (2ch) — ,
CODE FLASH MEMOR ANI7/P27,
<R> RXDO/P31 RL78 CPUCORE ) < >| AID CONVERTER ANI16/P10
TXDO/P30 UARTO ] AeeeelP20
DATA FLASH MEMORY| REFP
. — AVrern/P21
SCKO00/P32 @
e
bt POWER ON RESET
SSI00/P33 @ VOLTAGE Cpé)’\?#vgl_
DETECTOR
SDAAO/SDAAL/P61 <=  SERIAL @
SCLAO/SCLA1/PE0 ~—] :INCTAEOF;”FSEIE RAM
(| RESET CONTROL
| ON-CHIP DEBUG TOOLO/P40
‘ SYSTEM RESET
Voo Vss TOOLRxD/P31
' CONTROL X1/P121
TOOLTXD/P30
IGHSPEED X2/EXCLK/P122
BUZZER OUTPUT ON-CHIP
OSCILLATOR
o PCLBUZO/P12,
PCLBUZ1/P15
CLOCK OUTPUT e
CONTROL
REGULATOR REGC
DIRECT MEMORY
K| ACCESS CONTRO INTPO/P137,
INTP1/P31,
(| INTERRUPT INTP2/P30,
K EVENT LINK CONTROL INTP3/P32,
CONTROLLER INTP4/P12,
INTP5/P16
- BCD
ADJUSTMENT
K~ D/A CONVERTER mggg;g'
RO1UHO0422EJ0200 Rev.2.00 leNESAS 6
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1.5.2 32-pin products

TIMER ARRAY
UNIT (4ch)
TIOOITO00/P13 cho | PorTi K8 >P10to P17
TIOL/TOOL/P16 =~ chl | porT2 KB >P20to P27
TI02/TO02/P33 ~—{= ch2
(=  pPortz K6 >P30toPss
TI03/TO03/P12 ~—+] ch3
- PORT 4 -~ P40
WINDOW
- PORT 6 K2 >Pe60, P61
WATCHDOG 60, P6
TIMER
<—>| PORT12 K2 Jp121, P122
LOW-SPEED
ON-CHIP
A, <~>| PORT13 pP137
SERIAL ARRAY m:%ﬁgg o
UNITO (2ch) —copE FLASH MEMOR
RL78 CPU CORE
RYDO/P3L a0 — <>| AID CONVERTER
TXDO/P30 K—
- |PATA FLASH MEMORY ﬁ\\,/:i;;ggg
SCKO00/P32 @
SI00/P31 si00
SO00/P30 POWER ON RESET
SSI00/P33 @ VOLTAGE POR/LVD
DETECTOR CONTROL
SDAAQ/SDAA1/P61 ~—{  SERIAL @
SCLAO/SCLAL/P60 ~—| ::\ICTAEOF/T(?EF RAM
> RESET CONTROL
{~>| oN-cHIP DEBUG TOOLO/P40
‘ SYSTEM RESET
Voo Vss TOOLRxD/P31
' CONTROL X1/P121
TOOLTXD/P30
MIGHSPEED] [+ X2/EXCLK/P122
BUZZER OUTPUT ON-CHIP
ILLATOR
% [ PCLBUZO/P12, OSCILLATO
CLOCK OUTPUT PCLBUZ1/P15 OTAGE
CONTROL
REGULATOR REGC
DIRECT MEMORY
(| ACCESS CONTRO 'NTP0§P137~
INTPL/P31,
(| INTERRUPT INTP2/P30,
- EVENT LINK CONTROL INTP3/P32,
CONTROLLER INTP4/P12,
INTP5/P16
- BCD
ADJUSTMENT ANOO/P22,
K| DIACONVERTER [ 2 ANOL/P23
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 1 OUTLINE

1.6 Outline of Functions

(1/2)
Item 24-pin 32-pin
R7FOC01072DNP R7FO0C010B2DFP-C
Code flash memory 16 KB
Data flash memory 2 KB
RAM 1.5KB" "
Memory space 1MB

Main system
clock

High-speed
system clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1to 20 MHz: Voo =2.7t0 3.6 V

High-speed on-
chip oscillator
clock (fiH)

High-speed operation: 32 MHz (Vop = 2.7 to 3.6 V)

Low-speed on-chip oscillator clock

15 kHz (TYP.): Vop = 2.7 10 3.6 V

General-purpose registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

0.03125 us (High-speed on-chip oscillator: fiv = 32 MHz operation)

0.05 us (High-speed system clock: fux = 20 MHz operation)

Instruction set

o Data transfer (8/16 bits)

o Adder and subtractor/logical operation (8/16 bits)

o Multiplication (8 bits x 8 bits)

* Rotate, barrel shift, and bit manipulation (set, reset, test, and boolean operation), etc.

I/O port Total 20 28
CMOS I/O 15 23
CMOS input 3 3
N-ch O.D I/O 2 2
(6 V tolerance)

Timer 16-bit timer 4 channels (TAU)
Watchdog timer 1 channel
Timer output 4

PWM outputs: 3
Clock output/buzzer output 2

e 2.44 kHz, 4.88 kHz, 9.77 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fwan = 20 MHz operation)

8/12-bit resolution A/D converter

6 channels 8 channels

D/A converter

2 channels

Serial interface

e CSI: 1 channel/lUART: 1 channel

I°C bus

1 channel (2 slave addresses)

DMA controller

2 channels

Event link controller (ELC)

Event input: 10, Event trigger output: 3

Vectored Internal

12

interrupt sources

External

6

Note This is about 0.5 KB when the self-programming function and data flash function are used.

CHAPTER 3)

(For details, see

RO1UH0422EJ0200 Rev.2.00
Sep 12, 2014
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 1 OUTLINE

(2/2)
Item 24-pin 32-pin
R7FOC01072DNP R7FO0C010B2DFP-C
Reset « Reset by RESET pin

o Internal reset by watchdog timer

o Internal reset by power-on-reset

* Internal reset by voltage detector

« Internal reset by illegal instruction execution
o Internal reset by RAM parity error

o Internal reset by illegal-memory access

Note

Power-on-reset circuit e Power-on-reset: 1.51 +0.03 V
e Power-down-reset: 1.50 +0.03 V

Voltage detector 2.75V 10 3.13 V (4 stages)
On-chip debug function Provided
Power supply voltage Voo =2.7t03.6 V

Operating ambient temperature | Ta =—-40 to +85 °C

Note The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not issued by emulation with the in-circuit emulator or on-chip debug
emulator.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 9
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

2.1 Pin Function List

CHAPTER 2 PIN FUNCTIONS

Pin I/O buffer power supplies are unique for all products. The relationship between these power supplies and the pins

is shown below.

<R> The input and output, buffer, and pull-up resistor settings for each port are also valid for the alternate function.

Table 2-1. Pin I/O Buffer Power Supplies

Power Supply

Corresponding Pins

Vob

All pins

RO1UH0422EJ0200 Rev.2.00
Sep 12, 2014

RENESAS
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

2.1.1 24-pin products

Function Name 110 Function After Reset | Alternate Function
P10 I/O Port 1. Input port ANI16
P12 5-bit I/O port. TIO3/TOO3/INTP4/P
Input/output can be specified in 1-bit units. CLBUZ0
Use of an on-chip pull-up resistor can be specified by a software
P13 setting at input port. T100/TO00
P15 PCLBUZ1
P16 TI01/TO01/INTP5
P20 1/0 Port 2. Analog input | ANIO/AVRerp
P21 5-bit I/O port.5 port ANI1/AVrerm
Input/output can be specified in 1-bit units.
P22 ANI2/ANOO
P23 ANI3/ANO1
p27 ANI7
P30 I/O Port 3. Input port INTP2/TxDO0/
4-bit 1/0O port. TOOLTxD/S000
P31 Input/output can be specified. INTP1/RXDO/
Use of an on-chip pull-up resistor can be specified by a software TOOLRXD/SI00
setting at input port. ——
P32 INTP3/SCKO00
P33 TI02/TO02/SSI00
P40 1/O Port 4. Input port TOOLO
1-bit I/O port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
P60 I/O Port 6. Input port SCLAO/SCLA1
P61 2-bit 1/0 port. SDAAO/SDAAL
Output of P60 and P61 can be set to N-ch open-drain output (6 V
tolerance).
Input/output can be specified in 1-bit units.
P121 Input Port 12. Input port X1
P122 2-bit input port. X2/EXCLK
P137 Input Port 13. Input port INTPO

1-bit input only port.

RO1UH0422EJ0200 Rev.2.00

Sep 12, 2014
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

2.1.2 32-pin products

Function Name 110 Function After Reset | Alternate Function
P10 1/O Port 1. Input port -
P11 8-bit 1/0 port. _
Input/output can be specified in 1-bit units.
P12 Use of an on-chip pull-up resistor can be specified by a software TIO3/TOO3/INTP4/
setting at input port. PCLBUZO
P13 TI00/TO00
P14 -
P15 PCLBUZ1
P16 TI01/TO01/INTP5
P17 -
P20 1/O Port 2. Analog input | ANIO/AVRerp
P21 8-bit 1/0 port. port ANIL/AVrerm
Input/output can be specified in 1-bit units.
P22 ANI2/ANOO
P23 ANI3/ANO1
P24 ANI4
P25 ANI5
P26 ANIB
p27 ANI7
P30 1/0 Port 3. Input port INTP2/TxDO0/
6-bit 1/0 port. TOOLTxD/SO00
P31 Input/output can. be specified.in 1-bit units. 3 INTP1/RXDO/
Use of an on-chip pull-up resistor can be specified by a software TOOLRXD/SI00
setting at input port. p—
P32 INTP3/SCKO00
P33 TI02/TO02/SSI00
P34 -
P35 -
P40 1/0 Port 4. Input port TOOLO
1-bit I/O port.
Input/output can be specified.
Use of an on-chip pull-up resistor can be specified by a software
setting at input port.
P60 1/O Port 6. Input port SCLAO/SCLA1
P61 2-bit 1/O port. SDAAO/SDAAL
Output of P60 and P61 can be set to N-ch open-drain output (6 V
tolerance).
Input/output can be specified in 1-bit units.
P121 Input Port 12. Input port X1
P122 2-bit input port. X2/EXCLK
P137 Input Port 13. Input port INTPO

1-bit input only port.

RO1UH0422EJ0200 Rev.2.00
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

2.2 Functions Other Than Port Pins

2.2.1 With functions for each product

Function Name

32-pin

24-pin

ANIO

Function Name

32-pin

24-pin

ANI1

ANI2

ANI3

< |2 | < | =

ANI4

ANI5

ANI6

TOOLRXD

ANI7

P 2 = = =

TOOLTxD

ANI16

TOOLO

< |2 ||| =

P P - R I .

ANOO

ANO1

INTPO

INTP1

INTP2

INTP3

INTP4

INTP5

PCLBUZO

PCLBUZ1

REGC

RESET

RxDO

SCKO00

SCLAO

SCLA1

SDAAO

SDAA1

SI00

SO00

SSI00

TIO0

TIO1

TI102

TI03

TOO00

TOO1

TO02

TOO03

TxDO

P R = = = I I ) - - I I I A ) - I I I = (= (- I I [ - [ I

P A N - - I - I I ) P ) - S ) P ) A S I - R [ [ ) I I I I R

RO1UH0422EJ0200 Rev.2.00
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

<R> 2.2.2 Function descriptions
(1/2)
Function Name 110 Function
ANIO Input A/D converter analog input
ANI1
ANI2
ANI3
ANI4
ANI5
ANI6
ANI7
ANI16
ANOO Output D/A converter output
ANO1
INTPO Input External interrupt input
INTP1
INTP2
INTP3
INTP4
INTPS
PCLBUZ0 Output Clock output/buzzer output
PCLBUZ1
REGC - Connecting regulator output stabilization capacitance for internal operation.
Connect to Vss via a capacitor (0.47 to 1 uF).
RESET Input External reset input
RxDO Input Serial data input to UARTO
SCKO00 110 Clock I/O for CSI00
SCLAO 10 Clock IO for I°C
SCLA1
SDAAO 110 Serial data /O for I°C
SDAA1
SI00 Input Serial data input to CSI00
S0O00 Output Serial data output from CSI00
SSI00 Input Chip select input to CSI00
TIOO Input External count clock input to 16-bit timer 00
TIO1 External count clock input to 16-bit timer 01
TI02 External count clock input to 16-bit timer 02
TIO3 External count clock input to 16-bit timer 03
TOO00 Output 16-bit timer 00 output
TOO1 16-bit timer 01 output
TOO02 16-bit timer 02 output
TOO03 16-bit timer 03 output
TxDO Serial data output from UARTO
RO1UH0422EJ0200 Rev.2.00 RENESAS 14

Sep 12, 2014



R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

(2/2)
Function Name 110 Function
X1 - Resonator connection for main system clock
X2 -
EXCLK Input External clock input for main system clock
Vob - Positive power supply for all pins
Vss - Ground potential for all pins
TOOLRXD Input UART reception pin for the external device connection used during flash memory programming
TOOLTxD Output UART transmission pin for the external device connection used during flash memory programming
TOOLO 110 Data I/O for flash Memory programmer/debugger

Caution After reset release, the relationships between P40/TOOLO and the operating mode are as

follows.

Table 2-2. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVoo Normal operation mode
oV Flash memory programming mode

For details, see 23.5 Programming Method.

Remark Use bypass capacitors (about 0.1 puF) as noise and latch up countermeasures with relatively thick wires at
the shortest distance to VDD to VSS lines.

RO1UH0422EJ0200 Rev.2.00
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

2.3 Description of Pin Functions

Remark The pins mounted depend on the product. See 1.3 Pin Configuration (Top View) and 2.1 Pin Function
List.

2.3.1 P10to P17 (port 1)

P10 to P17 function as an I/O port. These pins also function as timer I/O, external interrupt request input, and
clock/buzzer output.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 1 (PU1).

The following operation modes can be specified in 1-bit units.

(1) Port mode
P10 to P17 function as an I/O port. P10 to P17 can be set to input or output port in 1-bit units using port mode
register 1 (PM1).

(2) Control mode
P10 to P17 function as timer 1/O, external interrupt request input, and clock/buzzer output.

(a) TIOO, TIO1, TI03
These are the pins for inputting an external count clock/capture trigger to 16-bit timers 00, 01, and 03.

(b) TOOO, TOO1, TOO03
These are the timer output pins of 16-bit timers 00, 01, and 03.

(c) INTP4, INTP5
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(d) PCLBUZO, PCLBUZ1
These are the clock/buzzer output pins.

(e) ANI16 (24-pin products only)
This is an analog input pin (ANI16) of A/D converter. See 9.10 (5) Analog input (ANIn) pins.

2.3.2 P20 to P27 (port 2)

P20 to P27 function as an I/O port. These pins also function as A/D converter analog input and reference voltage input,
and D/A converter output.

Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).

The following operation modes can be specified in 1-bit units.
(1) Port mode
P20 to P27 function as an I/O port. P20 to P27 can be set to input or output port in 1-bit units using port mode

register 2 (PM2).

(2) Control mode
P20 to P27 function as A/D converter analog input, reference voltage input and D/A converter output.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 16
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

(a) ANIO to ANI7
These are the analog input pins (ANIO to ANI7) of A/D converter. See 9.10 (5) Analog input (ANIn) pins.

(b) AVrerp
This is a pin that inputs the A/D converter reference potential (+ side).

(c) AVRerm
This is a pin that inputs the A/D converter reference potential (-side).

(d) ANOO, ANO1
These are the D/A converter output pins.

2.3.3 P30to P35 (port 3)

P30 to P35 function as an I/O port. These pins also function as external interrupt request input, serial interface data /O,
cock I/O, chip select input, programming UART 1/O, and timer I/O.

Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 3 (PU3).

The following operation modes can be specified in 1-bit units.

(1) Port mode
P30 to P35 function as an I/0 port. P30 and P31 can be set to input or output port in 1-bit units using port mode
register 3 (PM3).

(2) Control mode
P30 to P35 unction as external interrupt request input, serial interface data 1/O, clock I/O, chip select input,
programming UART 1/O, and timer 1/O.

(&) INTPL1, INTP2, INTP3
These are the external interrupt request input pins for which the valid edge (rising edge, falling edge, or both
rising and falling edges) can be specified.

(b) TxDO
This is a serial data output pin of serial data interface UARTO.

(c) RxDO
This is a serial data input pin of serial data interface UARTO.

(d) SI00
This is a serial data input pin of serial interface CSI00.

(e) SO00
This is a serial data output pin of serial interface CSIO0O.

(f) SCKOO
This is a serial clock 1/0 pin of serial interface CSI00.

(g) SSI00
This is a chip select input pin of serial interface CSIO0.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 17
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

(h) TI02
This is a pin for inputting an external count clock/capture trigger to 16-bit timer 02.

(i) TOO02
This is a timer output pin from 16-bit timer 02.

() TOOLTxD
This is the UART serial data output pin for the external device connection used during flash memory
programming.

(k) TOOLRxD
This is the UART serial data input pin for the external device connection used during flash memory programming.

<R>  2.3.4 P40 (port 4)
P40 to P47 function as an I/O port. These pins also function as data I/O for a flash memory programmer/debugger,
serial interface data 1/0.
Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 4 (PU4).
Be sure to connect an external pull-up resistor to P40 when on-chip debugging is enabled (by using an option byte).

The following operation modes can be specified in 1-bit units.

(1) Port mode
P40 to P47 function as an I/O port. P40 to P47 can be set to input or output port in 1-bit units using port mode
register 4 (PM4).

(2) Control mode
P40 to P47 function as data I/O for a flash memory programmer/debugger.

(a) TOOLO
This is a data /O pin for a flash memory programmer/debugger.
Be sure to pull up this pin externally when on-chip debugging is enabled (pulling it down is prohibited).

Caution After reset release, the relationships between P40/TOOLO and the operating mode are as
follows.

Table 2-3. Relationships Between P40/TOOLO and Operation Mode After Reset Release

P40/TOOLO Operating Mode
EVoo Normal operation mode
oV Flash memory programming mode

For details, see 23.5 Programming Method.

<R> Remark Use bypass capacitors (about 0.1 puF) as noise and latch up countermeasures with relatively thick wires at
the shortest distance to VDD to VSS lines.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 18
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

2.3.5 P60, P61 (port 6)
P60 and P61 function as an I/O port. These pins also function as serial interface data 1/0 and clock 1/0.
Output of P60 and P61 is N-ch open-drain output (6 V tolerance).

The following operation modes can be specified in 1-bit units.

(1) Port mode
P60 and P61 function as an 1/O port. P60 to P67 can be set to input port or output port in 1-bit units using port mode
register 6 (PM6).

(2) Control mode
P60 and P61 function as serial interface data 1/0O, clock I/O, chip select input, and timer I/O.

(a) SCLAO, SCLA1
These are the serial clock I/O pins of serial interface IICAO and [ICAL.

(b) SDAAO, SDAA1
These are the serial data 1/0O pins of serial interface IICAO and IICA1.

2.3.6 P120, P122 (port 12)
P120 and P122 function as an input port. These pins also function as connecting resonator for main system clock and
external clock input for main system clock.

The following operation modes can be specified in 1-bit units.

(1) Port mode
P120 and P122 function as an input port.

(2) Control mode
P120 and P122 function as connecting resonator for main system clock and external clock input for main system
clock.

(@ X1, X2
These are the pins for connecting a resonator for main system clock.

(b) EXCLK
This is an external clock input pin for main system clock.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 19
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

2.3.7 P137 (port 13)
P137 functions as an input port. P137 pin also functions as external interrupt request input.

(1) Port mode
P137 functions as an input port.

(2) Control mode
P137 functions as external interrupt request input.

(@) INTPO
This is an external interrupt request input pin for which the valid edge (rising edge, falling edge, or both rising and
falling edges) can be specified.

2.3.8 Vb, Vss

(1) Vob
Vop is the positive power supply pin.

(2) Vss
Vss is the ground potential pin. .

Remark Use bypass capacitors (about 0.1 4F) as noise and latch up countermeasures with relatively thick
wires at the shortest distance to Vop to Vss line.

2.3.9 RESET
This is the active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to Vop.
When the external reset pin is used, design the circuit based on Vob.

2.3.10 REGC

This is the pin for connecting regulator output stabilization capacitance for internal operation. Connect this pin to Vss
via a capacitor (0.47 to 1 uF).

Also, use a capacitor with good characteristics, since it is used to stabilize internal voltage.

X "f REGC
1
1
1
1
1
1
1

Caution Keep the wiring length as short as possible for the broken-line part in the above figure.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 20
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R7FOC01072DNP, R7FOC010B2DFP-C

CHAPTER 2 PIN FUNCTIONS

2.4 Connection of Unused Pins

Tables 2 - 3 and 2 - 4 show the Connection of Unused Pins.

Table 2-4. Connection of Unused Pins

Pin Name

1/0O Circuit Type

110

Recommended Connection of Unused Pins

P10/ANI16M" !

11-U

PllNute 2

P12/TI03/TO03/INTP4/
PCLBUZO

P13/TI00/TO00

P14N0te 2

P15/PCLBUZ1

P16/TI01/TOO1/INTP5

P17Nnte 2

8-R

P20/ANIO/AVREFP

P21/ANI1/AVREFM

11-T

P22/ANI2/ANOO

P23/ANI3/ANO1

44

P24/ANI4N*¢2

P25/ANI5N?

P26/ANIGN"®2

P27/ANI7

11-G

P30/INTP2/TxDO
/TOOLTxD/SO00

P31/INTP1/RxDO0/
TOOLRXD/SI00

P32/INTP3/SCK00

P33/T102/TO02/SSI00

P34Nute 2

P35Nnte 2

P40/TOOLO

110

Input:
Output:

Independently connect to Voo or Vss via a resistor.
Leave open.

P60/SCLAO/SCLAL

P61/SDAAO/SDAAL

13-R

110

Input:
Output:

Independently connect to Voo or leave open.
Leave open.

Input:
Output:

Independently connect to Voo or Vss via a resistor.
Leave open.

P121/X1

P122/X2/EXCLK

37-C

Input

Independently connect to Voo or Vss via a resistor.

P137/INTPO

Input

Independently connect to Voo or Vss via a resistor.

RESET

Input

Connect directly or via a resistor to Voo.

REGC

Connect to Vss via capacitor (0.47 to 1 uF).

Notes 1. 24-pin products only for ANI16
2. 32-pin products only
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin /O Circuit List (1/2)

Type 2 Type 8-R
EVDD
pullup
enable {>O I P-ch
IN EVDD
data 40:D>_| P-ch
IN/OUT
Schmitt-triggered input with hysteresis characteristics output N-ch
disable
EVss
o@
Type 11-G Type 11-T
VbD
data 44:D_| P-ch
VoD
p——CO IN/JOUT
data ——
giDH Pch output Nech
disable
p—CO IN/OUT
Vss
output N-ch
disable
Vss Comparator J_ P-ch
1 ]
Comparator P-ch T N-ch
, Series resistor string voltage 7];7
{ !
T N-ch
Series resistor string voltage 7];7
input enable
AVrerp, AVREFM
$ N-ch
RO1UH0422EJ0200 Rev.2.00 ’leNESAS 22
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R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 2 PIN FUNCTIONS

Figure 2-1. Pin /O Circuit List (2/2)

Type 11-U Type 13-R

EVop

pull-up |
enable Do = P-ch
EVoo

data P-ch

e INFOUT —OIN/OUT
output -ch

disable data
EVss output disable :DO—{ N-ch

(] i EVss

input enable o O{}

Comparator

Series resistor string voltage 7];7

Vss

Type 37-C Type 44

data — ¢
P-ch

- O@} »——O INOUT
output ]
disable N-ch

<—@_‘ O X2, XT2
input bh Vss

Comparator
enable P
enable L

1

o

N-ch
T

T N-ch
VREF
(Threshold voltage)

Vss
I O X1, XT1 input enable
input

enable

P-ch
Analog output voltageg —————@
N-ch ¢

-
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CHAPTER 3 CPU ARCHITECTURE

CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space

Products in the R7FOC010 can access a 1 MB address space. Figure 3-1 shows the memory maps.
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CHAPTER 3 CPU ARCHITECTURE

Figure 3-1. Memory Map

FFFFFH 3FFFH
Special function registers (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose registers
FFEEOH 32 bytes
FFEDFH RAMNG(eSl‘Z
FF900H L.5KB
FF8FFH
ot Reserved 0=
F4000H
F3FFFH Mirror
F2000H 8 KB
FLFFFH Reserved
F1800H
F17FFH Data flash memory
F1000H 2 KB
FOFFFH
Reserved
FO800H = Program area -
FO7FFH
Extended special function registers
(2nd SFR)
Data memory 2KB
space FOOOOH
EFFFFH
-~ Reserved -~
000CEH
000CDH On-chip debug security
ID setting area™°®?
000C4H 10 bytes
000C3H Option byte area™°® 3
000COH 4 bytes
000BFH
CALLT table area
64 bytes
00080H
0007FH
04000H Vectchzrgat\)bIe area
Program | 03FFFH ytes
- Code flash memory -~
memory 16 KB
¥ space OOQOQHT T 00000OH

Notes 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of
vector interrupt processing to the area FFE20H to FFEFFH and FF900H to FFC80H when performing self-
programming.

2. Instructions can be executed from the RAM area excluding the general-purpose register area.
3. Set the option bytes to 000COH to 000C3H, and the on-chip debug security IDs to 000C4H to 000CDH.

Caution While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data
access is to proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas,
respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 22.5
RAM Parity Error Detection Function.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 25
Sep 12, 2014 "



CHAPTER 3 CPU ARCHITECTURE

Remark The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers, see
Table 3-1 Correspondence Between Address Values and Block Numbers in Flash Memory.

O3FFFH Block OFH
03CO0H
02BFFH
007FFH
Block 01H
00400H
003FFH
Block OOH 1KB
00000H
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Correspondence between the address values and block numbers in the flash memory are shown below.

Table 3-1. Correspondence Between Address Values and Block Numbers in Flash Memory

Address Value Block Number
00000H to 003FFH 00H
00400H to 007FFH 01H
00800H to 00BFFH 02H
00COOH to OOFFFH | O3H
01000H to 013FFH 04H
01400H to 017FFH O5H
01800H to 01BFFH 06H
01COOH to O1FFFH 07H
02000H to 023FFH 08H
02400H to 027FFH 09H
02800H to 02BFFH OAH
02COOH to 02FFFH | OBH
03000H to 033FFH OCH
03400H to 037FFH ODH
03800H to 03BFFH OEH
03COOH to 03FFFH | OFH
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Sep 12, 2014



CHAPTER 3 CPU ARCHITECTURE

3.1.1 Internal program memory space
The internal program memory space stores the program and table data.
The R7F0C010 products incorporate internal ROM (flash memory), as shown below.

Table 3-2. Internal ROM Capacity

Part Number Internal ROM

Structure Capacity

R7F0CO010 Flash memory 16384 x 8 bits (00000H to 03FFFH)

The internal program memory space is divided into the following areas.

(1) Vector table area
The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for branch
upon reset or generation of each interrupt request are stored in the vector table area. Furthermore, the interrupt jump
address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to be 2 bytes.
Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd addresses.
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)

®)

(4)

Table 3-3. Vector Table

Vector Table Address Interrupt Source
0000H RESET, POR, LVD, WDT, TRAP, IAW, RPE
0004H INTWDTI
0006H INTLVI
0008H INTPO
000AH INTP1
000CH INTP2
000EH INTP3
0010H INTP4
0012H INTP5
0014H INTAD
0016H INTIICAO
0018H INTFL
001AH INTDMAO
001CH INTDMA1
001EH INTSTO/INTCSIOO0
0020H INTSRO
0022H INTSREO

INTTMO1H
0028H INTTMO3H
002AH INTIICAL
002CH INTTMOO
002EH INTTMO1
0030H INTTMO2
0032H INTTMO3

CALLT instruction table area

The 64-byte area 00080H to 000BFH can store the subroutine entry address of a 2-byte call instruction (CALLT). Set
the subroutine entry address to a value in a range of 00000H to OFFFFH (because an address code is of 2 bytes).

Option byte area

A 4-byte area of 000COH to 000C3H can be used as an option byte area. For details, see CHAPTER 22 OPTION

BYTE.

On-chip debug security ID setting area

A 10-byte area of 000C4H to 000CDH can be used as an on-chip debug security ID setting area. For details, see
CHAPTER 24 ON-CHIP DEBUG FUNCTION.

RO1UH0422EJ0200 Rev.2.00
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3.1.2 Mirror area

The R7F0C010 mirror the code flash area of 02000H to 03FFFH, F2000H to F3FFFH.

By reading data from F2000H to F3FFFH, an instruction that does not have the ES register as an operand can be used,
and thus the contents of the code flash can be read with the shorter code. However, the code flash area is not mirrored to
the SFR, extended SFR, RAM, and use prohibited areas.

See 3.1 Memory Space for the mirror area of each product.

The mirror area can only be read and no instruction can be fetched from this area.

The following show examples.

Example R7F0C010 (Flash memory: 16 KB, RAM: 1.5 KB)

FFFFF

FFFOO0
FFEFF

FFEEO
FFEDF

FF900
FF8FF

F4000
F3FFF

F2000
F1FFF
F1800
F17FF
FOEQO
FODFF
F0800
FO7FF

FO000
EFFFF

04000
03FFF

02000
O1FFF

00000

H

H

IIIIIIIIT II II II T

IT

Special-function registers (SFR)
256 bytes

General-purpose registers
32 bytes

RAM
1.5KB

Reserved

Mirror
(same data as 02000H to 03FFFH)

Reserved

Data flash memory

Reserved

Extended special function registers
(2nd SFR)
2 KB

Reserved

Code flash memory

Code flash memory

The PMC register is described below.

For example, 03789H is
mirrored to F3789H. Data can
therefore be read by

MOV A, !13789H, instead of
MOV ES, #00H and

MOV A, ES:!13789H.

Mirror

RO1UH0422EJ0200 Rev.2.00
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e Processor mode control register (PMC)

This register sets the flash memory space for mirroring to area from F2000H to F3FFFH.

The PMC register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Figure 3-2. Format of Processor Mode Control Register (PMC)

Address: FFFFEH After reset: 00H R/W

Symbol 7 6 5 4 3 2 1 <0>
PMC | 0 | 0 | 0 | 0 | 0 | 0 | 0 | MAA |
MAA Selection of flash memory space for mirroring to area from F2000H to F3FFFH
0 02000H to 03FFFH is mirrored to F2000H to F3FFFH
1 Setting prohibited

<R>

Cautions 1. Be sure to clear bit 0 (MAA) of this register to 0 (default value).

2. After setting the PMC register, wait for at least one instruction and access the mirror area.
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3.1.3 Internal data memory space
The R7F0C010 products incorporate the following RAMSs.

Table 3-4. Internal RAM Capacity

Part Number Internal RAM

R7F0CO010 1536 x 8 bits (FF900H to FFEFFH)

<R> The internal RAM can be used as a data area and a program area where instructions are fetched (it is prohibited to use
the general-purpose register area for fetching instructions). Four general-purpose register banks consisting of eight 8-bit
registers per bank are assigned to the 32-byte area of FFEEOH to FFEFFH of the internal RAM area.

The internal RAM is used as stack memory.

Cautions 1. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

2. When self-programming is performed or the data flash memory is rewritten, the stack used for
each library and the RAM address used for the data buffer and DMA transfer should not be set to
the RAM area of the following products. For details, refer to RL78 Family Flash Self Programming
Library TypeOl1 User’s Manual and RL78 Family Data Flash Library Type04 User’s Manual.

R7F0C010: FFE20H to FFEFFH

3. Use of the RAM areas of the following products is prohibited, because these areas are used for

self-programming library and data flash library. (Refer to Figure 3-1 Memory Map)
R7F0CO010: FF900H to FFC80H

3.1.4 Special function register (SFR) area
On-chip peripheral hardware special function registers (SFRs) are allocated in the area FFFOOH to FFFFFH (see Table
3-5in 3.2.4 Special function registers (SFRs)).

Caution Do not access addresses to which SFRs are not assigned.

3.1.5 Extended special function register (2nd SFR: 2nd Special Function Register) area

On-chip peripheral hardware special function registers (2nd SFRs) are allocated in the area FOOOOH to FO7FFH (see
Table 3-6 in 3.2.5 Extended Special function registers (2nd SFRs: 2nd Special Function Registers)).

SFRs other than those in the SFR area (FFFOOH to FFFFFH) are allocated to this area. An instruction that accesses
the extended SFR area, however, is 1 byte longer than an instruction that accesses the SFR area.

Caution Do not access addresses to which extended SFRs are not assigned.
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3.1.6 Data memory addressing
Addressing refers to the method of specifying the address of the instruction to be executed next or the address of the

register or memory relevant to the execution of instructions.

Several addressing modes are provided for addressing the memory relevant to the execution of instructions for the

R7F0CO010, based on operability and other considerations.

In particular, special addressing methods designed for the

functions of the special function registers (SFR) and general-purpose registers are available for use. Figures 3-3 shows

correspondence between data memory and addressing.

Processing Data Addresses.

Figure 3-3. Correspondence Between Data Memory and Addressing

SFR addressing

woessg -

FFFFF H
FFF20 H | _ Special function registers (SFR) __|
FFF1F H 256 bytes
FFFOO H
FFEFF H | General-purpose registers
FFEEO H 32 bytes
FFEDF H
FFE20 H RAMNet
FFEIF H |""" """~ 77° 15KB T
FF900 H
FF8FF H
= Reserved =
F4000 H
F3FFF H Mirror
F2000 H 8KB
F1FFF H Reserved
F1800 H
F17FF H Data flash memory
FOE0O H 2KB
FODFF H
Reserved
F0800 H
FO7FF H
Extended special function registers
(2nd SFR)
2 KB
FO000 H
EFFFF H
=+ Reserved ~
04000 H
O03FFF H
=~ Code flash memory 3
16 KB
00000 H

Short direct
Register addressing addressing

|

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

For details of each addressing, see 3.4 Addressing for

Note FFE20H to FFEFFH and FF900H to FFC80H area used by the self-programming libraries cannot be used when
the self-programming function and data flash function are used.
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3.2 Processor Registers

The R7F0C010 products incorporate the following 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).

(1) Program counter (PC)
The program counter is a 20-bit register that holds the address information of the next program to be executed.
In normal operation, PC is automatically incremented according to the number of bytes of the instruction to be fetched.
When a branch instruction is executed, immediate data and register contents are set.
Reset signal generation sets the reset vector table values at addresses 0000H and 0001H to the 16 lower-order bits
of the program counter. The four higher-order bits of the program counter are cleared to 0000.

Figure 3-4. Format of Program Counter

19 0

PC

(2) Program status word (PSW)
The program status word is an 8-bit register consisting of various flags set/reset by instruction execution.
Program status word contents are stored in the stack area upon vectored interrupt request is acknowledged or PUSH
PSW instruction execution and are restored upon execution of the RETB, RETI and POP PSW instructions. Reset
signal generation sets the PSW register to 06H.

Figure 3-5. Format of Program Status Word

PSW IE z RBS1| AC |RBSO| ISP1 | ISPO | CY

() Interrupt enable flag (IE)
This flag controls the interrupt request acknowledge operations of the CPU.
When 0, the IE flag is set to the interrupt disabled (DI) state, and all maskable interrupt requests are disabled.
When 1, the IE flag is set to the interrupt enabled (El) state and maskable interrupt request acknowledgment is
controlled with an in-service priority flag (ISP1, ISPO0), an interrupt mask flag for various interrupt sources, and a
priority specification flag.
The IE flag is reset (0) upon DI instruction execution or interrupt acknowledgment and is set (1) upon El
instruction execution.

(b) Zero flag (2)
When the operation or comparison result is zero or equal, this flag is set (1). Itis reset (0) in all other cases.

(c) Register bank select flags (RBS0O, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction execution is
stored.
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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 (1). Itis reset (0) in all other cases.

(e) In-service priority flags (ISP1, ISPO)
This flag manages the priority of acknowledgeable maskable vectored interrupts. Vectored interrupt requests
specified lower than the value of ISPO and ISP1 flags by the priority specification flag registers (PRnOL, PRnOH,
PRn1L) (see 15.3.3) cannot be acknowledged. Actual vectored interrupt request acknowledgment is controlled
by the interrupt enable flag (IE).

Remark n=0,1

(f) 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 operation instruction execution.

(3) Stack pointer (SP)
This is a 16-bit register to hold the start address of the memory stack area. Only the internal RAM area can be set as

the stack area.

Figure 3-6. Format of Stack Pointer

15 0
<R> SP [SP15|SP14|SP13|SP12|SP11|SP10| SP9 | SP8 |SP7 |SP6 | SP5|SP4 |SP3|SP2 |SP1| 0
<R> In stack addressing through a stack pointer, the SP is decremented ahead of write (save) to the stack memory and is

incremented after read (restore) from the stack memory.

Cautions 1. Since reset sighal generation makes the SP contents undefined, be sure to initialize the SP
before using the stack.

2. It is prohibited to use the general-purpose register space (FFEEOH to FFEFFH) for fetching
instructions or as a stack area.

3. When self-programming is performed or the data flash memory is rewritten, the stack used for
each library and the RAM address used for the data buffer and DMA transfer should not be set to
the RAM area of the following products. For details, refer to RL78 Family Flash Self
Programming Library Type0Ol User’'s Manual and RL78 Family Data Flash Library Type0O4 User’s
Manual.

R7F0CO010: FFE20H to FFEFFH
4. Use of the RAM areas of the following products is prohibited, because these areas are used for
self-programming library and data flash library. (Refer to Figure 3-1 Memory Map)
R7F0CO010: FF900H to FFC80H

RO1UH0422EJ0200 Rev.2.00 - zENESAS 35
Sep 12, 2014 "



<R>

CHAPTER 3 CPU ARCHITECTURE

3.2.2 General-purpose registers

General-purpose registers are mapped at particular addresses (FFEEOH to FFEFFH) of the data memory. The general-
purpose registers consists of 4 banks, each bank consisting of eight 8-bit registers (X, A, C, B, E, D, L, and H).

Each register can be used as an 8-bit register, and two 8-bit registers can also be used in a pair as a 16-bit register (AX,
BC, DE, and HL).

Register banks to be used for instruction execution are set by the CPU control instruction (SEL RBn). Because of the 4-
register bank configuration, an efficient program can be created by switching between a register for normal processing and
a register for interrupt processing for each bank.

Caution It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

Figure 3-7. Configuration of General-Purpose Registers

(&) Function name

16-bit processing 8-bit processing
FFEFFH
H
Register bank 0 HL
L
FFEF8H
D
Register bank 1 DE
E
FFEFOH
B
Register bank 2 BC
Cc
FFEE8SH
A
Register bank 3 AX
X
FFEEOH
15 0 7 0
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3.2.3 ES and CS registers

The ES register and CS register are used to specify the higher address for data access and when a branch instruction
is executed (register direct addressing), respectively.

The default value of the ES register after reset is OFH, and that of the CS register is 00H.

Figure 3-8. Configuration of ES and CS Registers

7 6 5 4 3 2 1 0
ES 0 0 0 0 ES3 ES2 ES1 ESO

7 6 5 4 3 2 1 0
Cs 0 0 0 0 CS3 | CP2 | CP1 | CPO

Though the data area which can be accessed with 16-bit addresses is the 64 Kbytes from FOOOOH to FFFFFH, using the
ES register as well extends this to the 1 Mbyte from 00000H to FFFFFH.

Figure 3-9. Extension of Data Area Which Can Be Accessed

<R> lsaddr16 — F|0000H - FFFFH

ES:Isaddr16 —%OH-FH“OOOOH-FFFFH‘

] FFFFFH ]
Special function register
(SFR) 256 bytes
Isaddr16 =L -+
ES:!saddrl6 Extendé?]jrée;éa)l ;uggs?;sreglster Data memory space
FOO00H
EFFFFH
-~ Code flash memory £
Y OOOOOHT T Y
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3.2.4 Special function registers (SFRs)

Unlike a general-purpose register, each SFR has a special function.

SFRs are allocated to the FFFOOH to FFFFFH area.

SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation instructions.
The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

1-bit manipulation

Describe as follows for the 1-bit manipulation instruction operand (sfr.bit).

When the bit name is defined: <Bit name>

When the bit name is not defined: <Register name>, <Bit number> or <Address>, <Bit number>

8-bit manipulation

Describe the symbol defined by the assembler for the 8-bit manipulation instruction operand (sfr). This manipulation
can also be specified with an address.

16-bit manipulation

Describe the symbol defined by the assembler for the 16-bit manipulation instruction operand (sfrp). When
specifying an address, describe an even address.

Table 3-5 gives a list of the SFRs. The meanings of items in the table are as follows.

Symbol

Symbol indicating the address of a special function register. It is a reserved word in the assembler, and is defined
as an sfr variable using the #pragma sfr directive in the compiler. When using the assembler, debugger, and
simulator, symbols can be written as an instruction operand.

R/W

Indicates whether the corresponding SFR can be read or written.

R/W: Read/write enable

R: Read only

W: Write only

Manipulable bit units

“y" indicates the manipulable bit unit (1, 8, or 16). “~" indicates a bit unit for which manipulation is not possible.

After reset

Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs are not assigned.

Remark For extended SFRs (2nd SFRs), see 3.2.5 Extended special function registers (2nd SFRs: 2nd Special

Function Registers).
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Table 3-5. Special Function Register (SFR) List (1/3)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range | After Reset
1-bit 8-bit 16-bit
FFFO1H | Port register 1 P1 R/W \ S - 00H
FFFO2H | Port register 2 P2 RIW \ N - 00H
FFFO3H | Port register 3 P3 RIW J J - O0H
FFFO4H | Port register 4 P4 RIW R \ - 00H
FFFO6H | Port register 6 P6 RIW J J - OOH
FFFOCH | Port register 12 P12 R/IW \ S - Undefined
FFFODH | Port register 13 P13 RIW \ N - Undefined
FFF10H | Serial data register 00 TXDO/ | SDROO | R/W - J y 0000H
SIO00
FFF11H - - -
FFF12H | Serial data register 01 RXDO/ | SDRO1 | R/W - v v 0000H
SI001
FFF13H - - -
FFF18H | Timer data register 00 TDROO RIW - - v 0000H
FFF19H
FFF1AH | Timer data register 01 TDRO1L | TDRO1 | R/W - v 00H
FFF1BH TDRO1H - J O0H
FFF1EH | 12-bit A/D conversion result register ADCR - - v 0000H
FFF1FH 8-bit A/D conversion result register ADCRH - v - O0H
FFF21H | Port mode register 1 PM1 RIW S \ - FFH
FFF22H | Port mode register 2 PM2 RIW \ N - FFH
FFF23H | Port mode register 3 PM3 RIW S v - FFH
FFF24H | Port mode register 4 PM4 RIW \ S - FFH
FFF26H | Port mode register 6 PM6 R/IW S «/ - FFH
FFF30H | A/D converter mode register O ADMO R/W \ \ - 00H
FFF31H | Analog input channel specification register | ADS R/W \ N - 00H
FFF32H | A/D converter mode register 1 ADM1 R/W \ \/ - O0H
FFF38H | External interrupt rising edge enable EGPO RIW \ \/ - 00H
register 0
FFF39H | External interrupt falling edge enable EGNO R/IW \ \/ - 00H
register 0
FFF50H | IICA shift register O IICAO R/W - \/ - 00H
FFF51H IICA status register O 11ICS0O R N - 0OH
FFF52H | IICA flag register O IICFO R/W \/ - O0H
FFF54H | IICA shift register 1 IICAL R/W - N - 00H
FFF55H IICA status register 1 IICS1 R S - OOH
FFF56H | IICA flag register 1 IICF1 R/W \/ - O0H
FFF58H | D/A conversion value setting register 0 DACSO0 R/W - - v 0000H
FFF59H
FFF5AH | D/A conversion value setting register 1 DACS1 R/W - - v 0000H
FFF5BH
FFF5CH | D/A converter mode register DAM R/W J J - O0H
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Table 3-5. Special Function Register (SFR) (2/3)

Address | Special Function Register (SFR) Name Symbol R/W | Manipulable Bit Range | After Reset
1-bit 8-bit 16-bit
FFF64H | Timer data register 02 TDRO2 R/W - - v 0000H
FFF65H
FFF66H | Timer data register 03 TDRO3L | TDRO3 | R/W - S v 00H
FFF67H TDRO3H - J OOH
FFFAOH | Clock operation mode control register CMC R/W - v - O00H
FFFA1H | Clock operation status control register csc R/W v - COH
FFFA2H | Oscillation stabilization time counter status | OSTC R v - 00H
register
FFFA3H | Oscillation stabilization time select register | OSTS R/W - v - 07H
FFFA4H | System clock control register CKC RIW v v - 00H
FFFA5H | Clock output select register 0 CKSO0 RIW v v - 00H
FFFAGH | Clock output select register 1 CKs1 RIW v v - 00H
FFFASH | Reset control flag register RESF R - v - |Undefined"**e*
FFFA9H | Voltage detection register LVIM RIW v v - ooHMNee?
FFFAAH | Voltage detection level register LVIS RIW v v - O0H/01H/81H
Note 3
FFFABH | Watchdog timer enable register WDTE RIW - v — | 1AH/9ARMNe4
FFFACH | CRC input register CRCIN RIW - v - O0H
FFFBOH | DMA SFR address register 0 DSAO0 R/W - v - 00OH
FFFB1H | DMA SFR address register 1 DSAl R/W - v - 00H
FFFB2H | DMA RAM address register OL DRAOL | DRAO | RW - x/ \/ 00H
FFFB3H | DMA RAM address register OH DRAOH R/W - v O00H
FFFB4H | DMA RAM address register 1L DRALIL | DRAL | R/W - 3 \/ 00H
FFFB5H | DMA RAM address register 1H DRA1H R/W - v O00H
FFFB6H | DMA byte count register OL DBCOL |DBCO | R/W - v v 00H
FFFB7H | DMA byte count register OH DBCOH R/W - v O00H
FFFB8H | DMA byte count register 1L DBC1L |DBC1 | R/W - v v 00H
FFFB9H | DMA byte count register 1H DBC1H R/W - v O00OH
FFFBAH | DMA mode control register 0 DMCO RIW v v - 00H
FFFBBH | DMA mode control register 1 DMC1 RIW v v - 00H
FFFBCH | DMA operation control register O DRCO RIW v v - 00H
FFFBDH | DMA operation control register 1 DRC1 R/W v v - 00H
Notes 1. The reset value of the RESF register varies depending on the reset source.

2. The reset value of the LVIM register varies depending on the reset source.

3. The reset value of the LVIS register varies depending on the reset source and the setting of the option byte.

4. The reset value of the WDTE register is determined by the setting of the option byte.
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Table 3-5. Special Function Register (SFR) List (3/3)

Address Special Function Register (SFR) Name Symbol RIW Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
FFFA8H Reset control flag register RESF R - S - Undefined
Note 1
FFFA9H | Voltage detection register LVIM RIW N \ - 00H N2
FFFAAH | Voltage detection level register LVIS RIW \/ \ - 00H/01H/81H
Note 3
FFFABH | Watchdog timer enable register WDTE R/W - \ - 9AH/1AH
Note 4
FFFACH | CRC input register CRCIN RIW - \ - O0H
FFFEOH | Interrupt request flag register OL IFOL IFO RIW N S N O0H
FFFE1H | Interrupt request flag register OH IFOH RIW S < 00H
FFFE2H | Interrupt request flag register 1L IF1L RIW N S - 00H
FFFE4H | Interrupt mask flag register OL MKOL | MKO RIW S \ v FFH
FFFE5SH | Interrupt mask flag register OH MKOH RIW \/ \ FFH
FFFE6H | Interrupt mask flag register 1L MK1L RIW «/ S - FFH
FFFE8H | Priority specification flag register 00L PROOL | PROO | R/W \/ \ v FFH
FFFE9H | Priority specification flag register 00H PROOH RIW N \ FFH
FFFEAH | Priority specification flag register 01L PRO1L RIW S \ - FFH
FFFECH | Priority specification flag register 10L PR1OL |PR10 | RW N S N FFH
FFFEDH | Priority specification flag register 10H PR10H RIW \/ S FFH
FFFEEH | Priority specification flag register 11L PR11L RIW \/ \ - FFH
FFFFEH | Processor mode control register PMC RIW N S - O0H
Notes 1. The reset value of the RESF register varies depending on the reset source.
2. The reset value of the LVIM register varies depending on the reset source.
3. The reset value of the LVIS register varies depending on the reset source and the setting of the option byte.
4. The reset value of the WDTE register is determined by the setting of the option byte.

Remark For extended SFRs (2nd SFRs), see Table 3-6 Extended Special Function Register (2nd SFR) List.
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3.2.5 Extended special function registers (2nd SFRs: 2nd Special Function Registers)

Unlike a general-purpose register, each extended SFR (2nd SFR) has a special function.

Extended SFRs are allocated to the FOOOOH to FO7FFH area. SFRs other than those in the SFR area (FFFOOH to
FFFFFH) are allocated to this area. An instruction that accesses the extended SFR area, however, is 1 byte longer than

an instruction that accesses the SFR area.

Extended SFRs can be manipulated like general-purpose registers, using operation, transfer, and bit manipulation
instructions. The manipulable bit units, 1, 8, and 16, depend on the SFR type.

Each manipulation bit unit can be specified as follows.

1-bit manipulation
Describe as follows for the 1-bit manipulation instruction operand (!addr16.bit)

When the bit name is defined: <Bit name>

When the bit name is not defined: <Register name>.<Bit number> or <Address>.<Bit number>

8-bit manipulation

Describe the symbol defined by the assembler for the 8-bit manipulation instruction operand (laddrl6). This
manipulation can also be specified with an address.

16-bit manipulation

Describe the symbol defined by the assembler for the 16-bit manipulation instruction operand (laddrl6). When
specifying an address, describe an even address.

Table 3-6 gives a list of the extended SFRs. The meanings of items in the table are as follows.

Symbol

Symbol indicating the address of an extended SFR. It is a reserved word in the assembler, and is defined as an sfr
variable using the #pragma sfr directive in the compiler. When using the assembler, debugger, and simulator,
symbols can be written as an instruction operand.

R/W

Indicates whether the corresponding extended SFR can be read or written.

R/W: Read/write enable

R:  Read only

W:  Write only

Manipulable bit units

“\" indicates the manipulable bit unit (1, 8, or 16). “~” indicates a bit unit for which manipulation is not possible.

After reset

Indicates each register status upon reset signal generation.

Caution Do not access addresses to which extended SFRs (2nd SFRs) are not assigned.

Remark For SFRs in the SFR area, see 3.2.4 Special function registers (SFRs).
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Table 3-6. Extended Special Function Register (2nd SFR) List (1/4)

Address Extended Special Function Register Symbol RIW Manipulable Bit Range After Reset
(2nd SFR) Name 1-bit 8-bit | 16-bit

FOO10H | A/D converter mode register 2 ADM2 RIW v \ - 00H

FO011H Conversion result comparison upper limit | ADUL R/W - \ - FFH
setting register

FO0012H Conversion result comparison lower limit | ADLL R/W - \ - 00H
setting register

FOO13H | A/D test register ADTES RIW - R - O0H

FO031H | Pull-up resistor option register 1 PUL RIW N S - O0H

FO033H | Pull-up resistor option register 3 PU3 RIW v < - 00H

FO0034H Pull-up resistor option register 4 PU4 R/W N \ - 01H

FO061H | Port mode control register 1 PMC1 RIW v \ - FFH

FOO70H | Noise filter enable register 0 NFENO RIW v R - O0H

FOO71H | Noise filter enable register 1 NFEN1 RIW N S - 00H

FO073H | Input switch control register ISC RIW v N - O0H

FO074H Timer input select register 0 TISO R/W - S - 00H

FO076H A/D port configuration register ADPC R/W - \ - 00H

FO078H Invalid memory access detection control | IAWCTL R/W - S - 00H
register

FOO7AH | Peripheral enable register 1 PER1 R/W S - 00H

FOO90H Data flash control register DFLCTL R/W - 00H

FOOAOH | High-speed on-chip oscillator trimming HIOTRM R/W - - Undefined
register Note

FOOA8H | High-speed on-chip oscillator frequency | HOCODIV R/W - S - Undefined
select register

FOOFOH Peripheral enable register 0 PERO R/W S - 00H

FOOF5H RAM parity error control register RPECTL R/W S - 00H

FOOFEH | BCD adjust result register BCDADJ - v - Undefined

FO100H | Serial status register 00 SSROOL | SSR00 - J v 0000H

FO101H - _ _

FO102H | Serial status register 01 SSRO1L | SSRO1 R - \ v 0000H

FO103H - - -

FO108H | Serial flag clear trigger register 00 SIROOL | SIRO0 | R/W - \ v 0000H

FO109H - - -

FO10AH | Serial flag clear trigger register 01 SIROIL | SIRO1 | R/W - \ v 0000H

FO10BH - - -

Note The value after a reset is adjusted at shipment.
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Table 3-6. Extended Special Function Register (2nd SFR) List (2/4)

Address Extended Special Function Register Symbol RIW Manipulable Bit Range | After Reset
(2nd SFR) Name 1-bit 8-bit | 16-bit

FO110H Serial mode register 00 SMRO00 R/W - - v 0020H
FO111H
FO112H Serial mode register 01 SMRO1 R/W - - v 0020H
FO113H
FO0118H Serial communication operation setting SCRO0 R/W - - v 0087H
FO119H | register 00
FO11AH | Serial communication operation setting SCRO1 R/W - - v 0087H
FO11BH | register 01
FO120H | Serial channel enable status register 0 SEOL | SEO R v \/ v 0000H
FO121H - - -
FO122H | Serial channel start register 0 SSOL | SSO RIW v \/ v 0000H
FO123H - - -
FO124H | Serial channel stop register 0 STOL STO RIW v S v 0000H
FO125H - - -
FO126H | Serial clock select register 0 SPSOL | SPSO | RIW - J v 0000H
FO0127H - - -
FO0128H Serial output register 0 SO0 R/W - - v 0303H
FO129H
FO12AH | Serial output enable register 0 SOEOL | SOE0 | R/W v N v 0000H
FO012BH - - -
FO134H | Serial output level register 0 SOLOL | SOLO RIW - \/ v 0000H
FO135H - _ -
FO138H | Serial standby control register 0 SSCOL | SSCO | RW - \/ v 0000H
FO0180H Timer counter register 00 TCROO R - - v FFFFH
FO181H
F0182H Timer counter register 01 TCRO1 R - - v FFFFH
FO0183H
F0184H Timer counter register 02 TCRO2 R - - v FFFFH
FO185H
FO0186H Timer counter register 03 TCRO3 R - - v FFFFH
FO187H
FO190H Timer mode register 00 TMRO00 R/W - - v 0000H
FO191H
FO0192H Timer mode register 01 TMRO1 R/W - - v 0000H
FO193H
F0194H Timer mode register 02 TMRO2 R/W - - v 0000H
FO195H
FO0196H | Timer mode register 03 TMRO03 R/W - - v 0000H
FO197H
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Table 3-6. Extended Special Function Register (2nd SFR) List (3/4)

Address Extended Special Function Register Symbol R/IW Manipulable Bit Range | After Reset
(2nd SFR) Name 1-bit 8-bit | 16-bit
FO1A0H Timer status register 00 TSROOL | TSRO0 R - v \/ 0000H
FO1A1H - - -
FO1A2H | Timer status register 01 TSROLL | TSROL | R - v J 0000H
FO1A3H - - -
FO1A4H | Timer status register 02 TSRO2L | TSR0O2 | R - v J 0000H
FO1A5H - - -
FOL1A6H | Timer status register 03 TSRO3L | TSRO3 R - v N 0000H
FO1A7H - - -
FO1BOH | Timer channel enable status register 0 TEOL | TEO R v v \/ 0000H
FO1B1H - - -
FO1B2H | Timer channel start register O TSOL | TSO RIW v v \/ 0000H
FO1B3H - - -
FO1B4H | Timer channel stop register 0 TTOL TTO RIW v v S 0000H
FO1B5H - - -
FO1B6H Timer clock select register 0 TPSO R/W - - N 0000H
FO1B7H
FO1B8H | Timer output register O TOOL |TOO RIW - v N 0000H
FO1B9H - — _
FO1BAH | Timer output enable register 0 TOEOL | TOEO RIW v v N 0000H
FO1BBH - - -
FO1BCH | Timer output level register 0 TOLOL | TOLO R/W - v \/ 0000H
FO1BDH - - -
FO1BEH | Timer output mode register 0 TOMOL | TOMO | R/W - v \/ 0000H
FO1BFH - - -
F0230H | IICA control register 00 IICCTLOO RIW v v - 00H
F0231H | IICA control register 01 IICCTLO1 RIW v v - 00H
F0232H IICA low-level width setting register O IICWLO R/W - v - FFH
F0233H IICA high-level width setting register O IICWHO R/W - v - FFH
F0234H Slave address register 0 SVAO R/W - v - 00H
F0238H | IICA control register 10 IICCTL10 RIW 3 3 - 00H
F0239H | IICA control register 11 IICCTL11 RIW v v - 00H
FO23AH IICA low-level width setting register 1 lICWL1 R/W - v - FFH
F023BH IICA high-level width setting register 1 IICWH1 R/W - v - FFH
FO023CH Slave address register 1 SVAl R/W - v - 00H
FO2FOH | Flash memory CRC control register CRCOCTL RIW v v - 00H
FO2F2H Flash memory CRC operation result PGCRCL R/W - - N 0000H
register
FO2FAH CRC data register CRCD R/W - - \/ 0000H
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Table 3-6. Extended Special Function Register (2nd SFR) List (4/4)

Address Extended Special Function Register Symbol RIW Manipulable Bit Range After Reset
(2nd SFR) Name 1-bit 8-bit | 16-bit
FO300H | Event output destination select register 00 | ELSELR0OO RIW S \ - 00H
FO301H | Event output destination select register 01 | ELSELRO1 RIW N \ - O0H
F0302H | Event output destination select register 02 | ELSELR02 R/IW N S - 00H
FO303H | Event output destination select register 03 | ELSELR03 RIW \/ < - 00H
F0304H | Event output destination select register 04 | ELSELR04 R/IW N S - O0H
FO305H | Event output destination select register 05 | ELSELR05 R/IW S \ - O0H
FO306H | Event output destination select register 06 | ELSELR06 RIW N S - O0H
F0307H | Event output destination select register 07 | ELSELR0O7 R/IW S \ - O0H
FO308H | Event output destination select register 08 | ELSELR08 RIW \/ \ - 00H
FO309H | Event output destination select register 09 | ELSELR09 RIW N S - O0H

Remark For SFRs in the SFR area, see Table 3-5 Special Function Register List.
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3.3 Instruction Address Addressing
3.3.1 Relative addressing

[Function]
Relative addressing stores in the program counter (PC) the result of adding a displacement value included in the
instruction word (signed complement data: —128 to +127 or —32768 to +32767) to the program counter (PC)’s value
(the start address of the next instruction), and specifies the program address to be used as the branch destination.
Relative addressing is applied only to branch instructions.

Figure 3-10. Outline of Relative Addressing

PC Instruction code

OP code

D
E / DISPLACE 8/16 bits

3.3.2 Immediate addressing

[Function]
Immediate addressing stores immediate data of the instruction word in the program counter, and specifies the
program address to be used as the branch destination.
For immediate addressing, CALL !'addr20 or BR !'addr20 is used to specify 20-bit addresses and CALL !addr16 or
BR 'addr16 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-bit addresses.

Figure 3-11. Example of CALL !'addr20/BR !laddr20

PC Instruction code

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3-12. Example of CALL 'addr16/BR !addrl16

PC pcs | pcu | PCL Instruction code
OP code
0000 Low Addr.
High Addr.
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3.3.3 Table indirect addressing

[Function]
Table indirect addressing specifies a table address in the CALLT table area (0080H to OOBFH) with the 5-bit
immediate data in the instruction word, stores the contents at that table address and the next address in the program
counter (PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied only for CALLT
instructions.
In the RL78 microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3-13. Outline of Table Indirect Addressing

OPcode
High Addr. |
,—>
00000000(10 0
L Low Addr.
Table addess
Memory
0000
PC PCs PCn PCL
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3.3.4 Register direct addressing

[Function]
Register direct addressing stores in the program counter (PC) the contents of a general-purpose register pair

(AX/BC/DE/HL) and CS register of the current register bank specified with the instruction word as 20-bit data, and
specifies the program address. Register direct addressing can be applied only to the CALL AX, BC, DE, HL, and BR

AX instructions.
Figure 3-14. Outline of Register Direct Addressing

Instruction code

OP code
CSs p
PC PCs PCH PCL
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3.4 Addressing for Processing Data Addresses
3.4.1 Implied addressing

[Function]
Instructions for accessing registers (such as accumulators) that have special functions are directly specified with the
instruction word, without using any register specification field in the instruction word.

[Operand format]
Because implied addressing can be automatically employed with an instruction, no particular operand format is
necessary.
Implied addressing can be applied only to MULU X.

Figure 3-15. Outline of Implied Addressing

Instruction code

OP code A register

Memory (register area)
3.4.2 Register addressing
[Function]
Register addressing accesses a general-purpose register as an operand. The instruction word of 3-bit long is used

to select an 8-bit register and the instruction word of 2-bit long is used to select a 16-bit register.

[Operand format]

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

Figure 3-16. Outline of Register Addressing

OP code Register

Memory (register bank area)
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3.4.3 Direct addressing

[Function]

Direct addressing uses immediate data in the instruction word as an operand address to directly specify the target

address.

[Operand format]

Identifier Description

laddr16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)

ES:laddrl6 | Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

Figure 3-17. Example of laddr16

MOV laddrl6, A

<1>

Instruction code

OP-code Target memory

Low Addr.
<1

High Addr.

¢ A 16-bit address <1> in the 64 KB area from
FOOOOH to FFFFFH specifies the target location
(for use in access to the 2nd SFRs etc.).

Memory

Figure 3-18. Example of ES:!addr16

ES: laddrl6

<1> <2>

Instruction code

OP-code Target memory
Specifies the 4
) Low Addr. address in memory

High Addr. X0000H— §
: Specifies a
64 KB area

ES >

* The ES register <1> specifies a 64 KB area within the
overall 1 MB space as the four higher-order bits, X, of Memory
the address range.

e A 16-bit address <2> in the area from X0000H to XFFFFH
and the ES register <1> specify the target location;
this is used for access to fixed data other than
that in mirrored areas.

FFFFFH

FOOOOH

FFFFFH
A

Area from
X0000H to
XFFFFH

v
00000H
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3.4.4 Short direct addressing

[Function]

Short direct addressing directly specifies the target addresses using 8-bit data in the instruction word. This type of
addressing is applied only to the space from FFE20H to FFF1FH.

[Operand format]

Identifier Description

SADDR Label, or FFE20H to FFF1FH immediate data

SADDRP Label, or FFE20H to FFF1FH immediate data (even address only)

Figure 3-19. Outline of Short Direct Addressing

Instruction code

OP code

saddr saddr
________ FFE20H

FFF1FH

Memory

Remark SADDR and SADDRP are used to describe the values of addresses FE20H to FF1FH with 16-bit immediate
data (higher 4 bits of actual address are omitted), and the values of addresses FFE20H to FFF1FH with 20-
bit immediate data.

Regardless of whether SADDR or SADDRP is used, addresses within the space from FFE20H to FFF1FH
are specified for the memory.

RO1UH0422EJ0200 Rev.2.00 - zENESAS 52
Sep 12, 2014 "



CHAPTER 3 CPU ARCHITECTURE

3.4.5 SFR addressing
[Function]
SFR addressing directly specifies the target SFR addresses using 8-bit data in the instruction word. This type of

addressing is applied only to the space from FFFOOH to FFFFFH.

[Operand format]

Identifier Description
SFR SFR name
SFRP 16-bit manipulatable SFR name (even address)

Figure 3-20. Outline of SFR Addressing

Instruction code
<R> FFFFFH

OP code SFR t
SFR FFFOOH

Memory
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3.4.6 Register indirect addressing

[Function]

Register indirect addressing directly specifies the target addresses using the contents of the register pair specified

with the instruction word as an operand address.

[Operand format]

Identifier Description
- [DE], [HL] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[DE], ES:[HL] (higher 4-bit addresses are specified by the ES register)
Figure 3-21. Example of [DE], [HL]
FFFFFH
[DE], [HL]
<1> <1>
Target memory
Instruction code _ <1> g pecifies the Y
OP-code rp(HL/DE) address in memory
FOOOOH

® Either pair of registers <1> specifies the target

location as an address in the 64 KB area from

FOOOOH to FFFFFH.

Memory
Figure 3-22. Example of ES:[DE], ES:[HL]
ES: [DE], ES: [HL]
<1> <2> <1> <2> FFFFFH
A
Target memor Area from
Instruction code <2> gpecifies the = 9 y XO0000H to
<2> address in memory XFFFFH
OP-code rp(HL/DE) >
X0000H +
<1> Specifies a
<1> ES 64 KB area
v
e The ES register <1> specifies a 64 KB area within the 00000H

overall 1 MB space as the four higher-order bits, X, of
the address range.

¢ Either pair of registers <2> and the ES register <1> specify
the target location in the area from X0000H to XFFFFH.

Memory
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3.4.7 Based addressing

[Function]

Based addressing uses the contents of a register pair specified with the instructionword or 16-bit immediate data as

a base address, and 8-bit immediate data or 16-bit immediate data as offset data. The sum of these values is used

to specify the target address.

[Operand format]

Identifier Description

- [HL + byte], [DE + byte], [SP + byte] (only the space from FOOOOH to FFFFFH is specifiable)

- word[B], word[C] (only the space from FOOOOH to FFFFFH is specifiable)

- word[BC] (only the space from FOOOOH to FFFFFH is specifiable)

- ES:[HL + byte], ES:[DE + byte] (higher 4-bit addresses are specified by the ES register)

- ES:word[B], ES:word[C] (higher 4-bit addresses are specified by the ES register)

- ES:word[BC] (higher 4-bit addresses are specified by the ES register)

Figure 3-23. Example of [SP+byte]

Instruction code

<1> <>

Target memory

Offset 7
<2> hyte

Specifiesa ™ 4
<1> gtack area
SP >

e SP (stack pointer) <1> indicates the stack as the
target.

¢ By indicating an offset from the address (top of the
stack) currently pointed to by the stack pointer,
“byte” <2> indicates the target memory (SP + byte).

Memory

FFFFFH
A

Stack area

v

FOOOOH
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Figure 3-24. Example of [HL+byte], [DE+byte]

[HL + byte],  [DE + byte]
<1> <2> <1> <2> FEFFFH
Instruction code
OP-code Target memory Target
\ <2> offset array
<2> pbyte > of data
<1> Address of 7'y
an array Other data in
rp(HL/DE) »> the array FO000H
® Either pair of registers <1> specifies the address
where the target array of data starts in the 64 KB
area from FOOOOH to FFFFFH.
e “byte” <2> specifies an offset within the array to
the target location in memory. M
emory
Figure 3-25. Example of word[B], word[C]
word [B], word [C]
<1> <2>  <1> <2> FFFFFH
. Array of
Instruction code Target memory word-sized
<2> <2> Offset —F
OP-code —>| r(B/C) data
Address of a word
Low Addr. <1> within an array
High Addr. FO000H
o “word” <1> specifies the address where the target
array of word-sized data starts in the 64 KB area
from FOOOOH to FFFFFH.
e Either register <2> specifies an offset within the
array to the target location in memory. Memory
Figure 3-26. Example of word[BC]
word  [BC] FFFFFH
<1> <2>
Instruction code <2> Target memory Array of
<2> Offset & word-sized
OP-code >l  rp(BC) data
Address of aword 1
L 1 Low Addr. ] <1> ithin an array
High Addr.  |— FO000H

e “word” <1> specifies the address where the target
array of word-sized data starts in the 64 KB area
from FOOOOH to FFFFFH.

® A pair of registers <2> specifies an offset within
the array to the target location in memory.

Memory
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Figure 3-27. Example of ES:[HL+byte], ES:[DE+byte]

ES: [HL + byte], ES: [DE + byte]

<1> <2> <3> <1> <2>  <3>
XFFFFH
Instruction code
<2>
OP-code <3> Target memory Target
Offset X array
f dat
<3> byte <2> Address of - ordata
an array Other data in
rp(HL/DE) > the array
_X0000H 1 XO0000H
A e
<1> i Specifies a
<1>§ 64 KB area
ES : >
* The ES register <1> specifies a 64-Kbyte area within the
overall 1 MB space as the four higher-order bits, X, of
the address range. Memory
* Either pair of registers <2> specifies the address
where the target array of data starts in the 64-Kbyte
area specified in the ES register <1>.
e "byte" <3> specifies an offset within the array to the
target location in memory.
Figure 3-28. Example of ES:word[B], ES:word[C]
ES: word [B], ES: word [C]
<1> <2> <3> <1> <2> <3>
XFFFFH
1 <3>
Instruction code 3 <3> Target memory Array of
OP-code /L_' Offset word-sized
>0 data
s Low Addr. Address of a word within an array |
High Addr. X000OH X0000H
<1> £ Specifies a
. <1> 64 kB area
ES - >
e The ES register <1> specifies a 64-Kbyte area within the overall Memor
1-Mbyte space as the four higher-order bits, X, of the address range. y
o "word" <2> specifies the address where the target array of word-sized data
starts in the 64-Kbyte area specified in the ES register <1>.
® Either register <3> specifies an off set within the array tothe target location
in memory.
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ES: word [BC]

<l> <2> <3>

Instruction code

Figure 3-29. Example of ES:word[BC]

OP-code

<3>

Target memory

Emb-

Low Addr.
[<2>
High Addr.

rp(BC)

Offset 5

A

<1>

ES

<2>
Address of a word within an array _

X0000H

K
<1>

Specifies a
64 KB area

e The ES register <1> specifies a 64-Kbyte area within the
overall 1-Mbyte space as the four higher-order bits, X, of
the address range.
"word" <2> specifies the address where the target array of
word-sized data starts in the 64 KB area specified in the

ES register <1>.
A pair of registers <3> specifies an offset within the array to
the target location in memory.

Memory

XFFFFH

Array of
word-sized
data

X0000H
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3.4.8 Based indexed addressing

[Function]

Based indexed addressing uses the contents of a register pair specified with the instruction word as the base
address, and the content of the B register or C register similarly specified with the instruction word as offset address.

The sum of these values is used to specify the target address.

[Operand format]

Identifier Description
- [HL+B], [HL+C] (only the space from FOOOOH to FFFFFH is specifiable)
- ES:[HL+B], ES:[HL+C] (higher 4-bit addresses are specified by the ES register)
Figure 3-30. Example of [HL+B], [HL+C]
[HL +B], [HL+C]
<1> <2> <1> <2> F,":FFFH
. Target
Instruction code Target memory array
/\_,, <2> Offset ¥ of data
OP-code r(B/C)
<1> Address of 1 Other data in
an array | the array v
rp(HL) ' FOO00H
® A pair of registers <1> specifies the address where the target
array of data starts in the 64 KB area from FOOOOH to
FFFFFH.
® Either register <2> specifies an offset within the array to
the target location in memory Memory
Figure 3-31. Example of ES:[HL+B], ES:[HL+C]
ES: [HL +B], ES:[HL +C]
<1><2> <3> <1> <2> <3>
XFFFFH
<3> <3> Target memory Target
= array
Instruction code r(B/C) Offset of data
b-cod <2> <2> ﬁ](ld;(:rsasyof [ Other data in
OP-code > rp(HL) the array Y 0000
<3> bhyte X0000H +
T Specifies a
<1> <1>§ 64 KB area
ES - >
» The ES register <1> specifies a 64 KB area within the overall
1 MB space as the four higher-order bits, X, of the address range. Memory

« Apair of registers <2> specifies the address where the target
array of data starts in the 64 KB area specified in the ES
register <1>.

* Either register <3> specifies an offset within the array to the
target location in memory.
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3.4.9 Stack addressing

[Function]
The stack area is indirectly addressed with the stack pointer (SP) values. This addressing is automatically employed
when the PUSH, POP, subroutine call, and return instructions are executed or the register is saved/restored upon
generation of an interrupt request.
Only the internal RAM area can be set as the stack area.

[Description format]

Identifier Description

- PUSH PSW AX/BC/DE/HL
POP PSW AX/BC/DE/HL
CALL/CALLT

RET

BRK

RETB
(Interrupt request generated)

RETI

The data saved/restored by each stack operation is shown in Figures 3-32 to 3-37.

Figure 3-32. Example of PUSH rp

PUSH rp
<1> <2>
<1> SP :
Instruction code /\/ SP -1 | Higher-order byte of rp
<3> sp -2 A ,Lower-order byte of rp Stack area
OP-code = y/
rp FOOOOH
e Stack addressing is specified <1>.
e The higher-order and lower-order bytes of the pair of registers
indicated by rp <2> are stored in addresses SP — 1 and SP - 2,
respectively.

® The value of SP <3> is decreased by two (if rp is the program
status word (PSW), the value of the PSW is stored in SP — 1 and Memory
0 is stored in SP - 2).
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Figure 3-33. Example of POP

following the CALL instruction.
e OOH, the values of PC bits 19 to 16, 15 to 8, and 7 to O are stored
in addresses SP — 1, SP — 2, SP — 3, and SP — 4, respectively <2>.
e The value of the SP <3> is decreased by 4.

POP rp
<1>  <2>
<1> sp P SP+2
Instruction code SP+1 (SP+1) Stack
/\/ sSp (SP) area
OP-code <2> As,P/\/
{ FOOOOH
rp
* Stack addressing is specified <1>.
* The contents of addresses SP and SP + 1 are stored in the
lower-order and higher-order bytes of the pair of registers
indicated by rp <2>, respectively. Memory
e The value of SP <3> is increased by two (if rp is the program
status word (PSW), the content of address SP + 1 is stored in
the PSW).
Figure 3-34. Example of CALL, CALLT
CALL
<1> A
Instruction code <1> SP SP-1 00H Stack
SP-2 |,  PC19-PC16 area
OP-code SP-3
X PC15-PC8
sp | SP4 PC7-PCO
v
<2>
FOOOOH
PC
» Stack addressing is specified <1>. The value of the program
counter (PC) changes to indicate the address of the instruction Memory

RO1UH0422EJ0200 Rev.2.00
Sep 12, 2014

RENESAS

61



CHAPTER 3 CPU ARCHITECTURE

RET

<1>

Instruction code

Figure 3-35. Example of RET

OP-code

<1>
— L

* Stack addressing is specified <1>.

» The contents of addresses SP, SP + 1, and SP + 2 are stored
in PC bits 7 to 0, 15 to 8, and 19 to 16, respectively <2>.

e The value of SP <3> is increased by four.

Instruction code

OP-code

or

Interrupt

e Stack addressing is specified <1>. In response to a BRK

<1>

A
< SP+4
P SP+3 (SP+3)
SP+2 (SP+2) Stack
SP+1 (SP+1) area
N S A (SP)
///%/v/ '
<2> FOOOOH
PC
Memory
Figure 3-36. Example of Interrupt, BRK
PSW <2>
\/\ t
SP SP-1 PSW Stack
SP-2 PC19-PC16 area
SP-3 PC15-PC8
SP <3>SpP-4 PC7-PCO
v
<2> FOOOOH
PC
Memory

instruction or acceptance of an interrupt, the value of the

program counter (PC) changes to indicate the address of

the next instruction.
® The values of the PSW, PC bits 19 to 16, 15to 8, and 7 to

0 are stored in addresses SP -1, SP - 2, SP - 3, and

SP — 4, respectively <2>.

® The value of the SP <3> is decreased by 4.
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Figure 3-37. Example of RETI, RETB

RETI, RETB
<1> PSW |+
Sp SP+4 (
Instruction code <1> SP+3 (SP+3)
SP+2 (SP+2)
OP-code SP+1 (SP+1)
N@
PC
¢ Stack addressing is specified <1>.
¢ The contents of addresses SP, SP + 1, SP + 2, and SP + 3 are Memory

stored in PC bits 7 to 0, 15 to 8, 19 to 16, and the PSW, respectively
<2>,
¢ The value of SP <3> is increased by four.

Stack
area

FOOOOH
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CHAPTER 4 PORT FUNCTIONS

4.1 Port Functions

The R7F0C010 microcontrollers are provided with digital I/O ports, which enable variety of control operations.

CHAPTER 4 PORT FUNCTIONS

In addition to the function as digital I/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.

4.2 Port Configuration

Ports include the following hardware.

Table 4-1. Port Configuration

Item

Configuration

Control registers

Port mode registers (PM1 to PM4, PM6)

Port registers (P1 to P4, P6, P12, P13)

Pull-up resistor option registers ( PU1, PU3, PU4)
Port mode control register 1 (PMC1)

A/D port configuration register (ADPC)

Port

e 24-pin products:

Total: 20 (CMOS 1/0O: 15, CMOS input: 3, N-ch open drain I/O: 2)
e 32-pin products:

Total: 28 (CMOS 1/0: 23, CMOS input: 3, N-ch open drain I/O: 2)

Pull-up resistor

e 24-pin products: Total:10
e 32-pin products: Total:15

Caution Most of the following descriptions in this chapter use the 32-pin products as an example.
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CHAPTER 4 PORT FUNCTIONS

4.2.1 Port1l

Port 1 is an I/0O port with an output latch. Port 1 can be set to the input mode or output mode in 1-bit units using port

mode register 1 (PM1). When the P10 to P17 pins are used as an input port, use of an on-chip pull-up resistor can be

specified in 1-bit units by pull-up resistor option register 1 (PU1).

This port can also be used for timer I/O, external interrupt request input, and clock/buzzer output.
Reset signal generation sets port 1 to input mode.

Notes 1.

Remark

Table 4-2. Settings of Registers When Using Port 1

Port 1/0 PM1x Alternate Function Setting Remark
P10 Input 1 X CMOS input
Output 0 X CMOS output
P11 Input 1 x CMOS input
Output 0 X CMOS output
P12 Input 1 x CMOS input
Output 0 PCLBUZO output = 0"** CMOS output
TOO03 output = 0"*¢3
P13 Input 1 x CMOS input
Output 0 TOO00 output = o2 CMOS output
P14 Input 1 X CMOS input
Output 0 X CMOS output
P15 Input 1 X CMOS input
Output 0 PCLBUZ1 output = Q"2 CMOS output
P16 Input 1 X CMOS input
Output 0 TOO1 output = o' ® CMOS output
P17 Input 1 x CMOS input
Output 0 X CMOS output

To use P12/TI03/TO03/INTP4/PCLBUZO as a general-purpose port, set bit 7 (PCLOEO) of clock output
select register 0 (CKS0) to “0”, which is the same as their default status setting.
To use P15/PCLBUZ1 as a general-purpose port, set bit 7 (PCLOE1L) of clock output select register 1
(CKS1) to “0”, which is the same as their default status setting.
To use P12/TI03/TO03/INTP4/PCLBUZO0, P13/TI00/TOO00, or P16/TI01/TO01/INTPS as a general-purpose
port, set bits 0, 1, and 3 (TO00, TO01, TOO03) of timer output register 0 (TOO) and bits 0, 1, and 3 (TOEQO,
TOEO1, TOEO3) of timer output enable register 0 (TOEO) to “0”, which is the same as their default status

setting.

X don'’t care
PM1x: Port mode register 1
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For example, figures 4-1 to 4-4 show block diagrams of port 1.

Figure 4-1. Block Diagrams of P10 (24-pin products)

© P10/ANI16

Vop
N\
WRpru
l PU1L
\ PU10
P-ch
WRemc
PMC1
S PMC10
RD
[92]
© o | 8
E N _
8 | )
£
WRPpoRrT
P1
A Output latch
~ (P10)
WRewMm
PM1
S PM10
~_
A/D converter
P1: Port register 1

PU1: Pull-up resistor option register 1
PM1:  Port mode register 1

PMC1: Port mode control register 1

WRxx: Write signal
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CHAPTER 4 PORT FUNCTIONS

Figure 4-2. Block Diagram of P10, P11, P14, and P17 (32-pin products)

Voo

o

e

P-ch

© P10, P11, P14, P17

™  WReu
l PU1
PU10, PU11,
~ PU14, PU17
RD
(2]}
>3 —
2 | S
g M | %
[¢]
§ (%2}
WRPporT
P1
A Output latch
~ (P10, P11, P14, P17)
WRpm
PM1
A PM10, PM11,
~ PM14, PM17
N
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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Figure 4-3. Block Diagram of P12, P13, and P16

Vob
M\ WRpu
l PU1
< PU12, PU13, PU16 ) | b.ch
-C
Alternate
function
RD
| [t
o 3
2 | &
(:; WRporT
c P1
g
= A Output latch
~ (P12, P13, P16) ——O P12/TI03/TO03/INTP4/
PCLBUZ0,
WRpm P13/T100/TO00,
PM1 P16/TI01/TO01/INTP5
& PM12, PM13, PM16
Alternate
function
%
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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Figure 4-4. Block Diagrams of P15

M\ WReru
l PU1
S PU15 ) | boch
-C
RD
pd g i] i] |
- o
g ~ b
% WRepoRT
c P1
e
= A Output latch
= (pp15) ——O P15/PCLBUZ1
WRem
PM1
S PM15
Alternate
function
~
P1: Port register 1
PU1: Pull-up resistor option register 1
PM1:  Port mode register 1
RD: Read signal
WRxx: Write signal
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4.2.2 Port 2
Port 2 is an 1/O port with an output latch. Port 2 can be set to the input mode or output mode in 1-bit units using port

mode register 2 (PM2).
This port can also be used for A/D converter analog input, (+ side and — side) reference voltage input, and D/A

converter output.
To use P20/ANIO, P21/ANI1, P22/ANI2/ANOO, P23/ANI3/ANO1, P24/ANI4 to P27/ANI7 as digital input pins or digital

output pins, use these pins as following order.

P27 - P26 — P25 —» P21 —» P20 — P22 — P23 —» P24

To use P20 and P21 as A/D converter analog input and (+ side and — side) reference voltage input when P20/ANIO,
P21/ANI1, P22/ANI2/ANOO, P23/ANI3/ANO1, P24/ANI4 to P27/ANI7 is used as analog I/O pins, use these pins starting
from the next pin of P20 or P21.

In other case, use these pins as following order.

P24 — P23 —» P22 —» P20 —» P21 —» P25 — P26 — P27

Table 4-3. Settings of Registers When Using Port 2

Name 110 PM2n ADPC Alternate Function Setting Remark
P2n Input 1 1 - To use P2n as a port, use these
Output 0 1 pins from a higher bit.

Remarks 1. PM2x: Port mode register 2
ADPC: A/D port configuration register
2.n=0to7

Table 4-4. Setting Functions of P20/ANIO, P21/ANI1, P24/ANI4 to P27/ANI7 Pins

ADPC Register PM2 Register ADS Register P20/ANIO, P21/ANI1,
P24/ANI4 to P27/ANI7 Pins
Digital I/0 selection Input mode - Digital input
Output mode - Digital output
Analog input selection Input mode Selects ANI. Analog input (to be converted)
Does not select ANI. Analog input (not to be converted)
Output mode Selects ANI. Setting prohibited

Does not select ANI.

P20/ANIO, P21/ANI1, P24/ANI4 toP27/ANI7 are set in the analog input mode when the reset signal is generated.
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Table 4-5. Setting Functions of P22/ANI2/ANOO, P23/ANI3/ANO1 Pins

ADPC Register

PM2 Register

DAM Register

ADS Register

P22/ANI2/ANOO,
P23/ANI3/ANO1Pins

Digital /O selection

Input mode

Digital input

Output mode

Digital output

Analog input selection

Input mode

Enables D/A
conversion operation

Selects ANIL.

Setting prohibited

Does not select ANI.

Analog output

Stops D/A conversion
operation

Selects ANI.

Analog input (to be converted)

Does not select ANI.

Analog input (not to be
converted)

Output mode

Enables D/A
conversion operation

Selects ANI.

Does not select ANI.

Stops D/A conversion
operation

Selects ANI.

Does not select ANI.

Setting prohibited

P22/ANI2/ANOO and P23/ANI3/ANOL1 are set in the analog input mode when the reset signal is generated.
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For example, figures 4-5 and 4-6 show block diagrams of port 2 for 32-pin products.

Figure 4-5. Block Diagram of P20, P21, P24 to P27

R
WRAabrc
ADPC 0: Analog input
ADPCO, ADPC1, 1: Digital I/O
~ ADPC4 to ADPC7
RD
g o
| o
14 B
%) | @
=] [%2]
o
® WRpoRT
c
& P2
= Output latch P20/ANIO/AVrerp,
~ (P20, P21, P24 to P27) ) © P21/ANIL/AVrerM,
i— P24/ANI4 to P27/ANI7
WRem
PM2
PM20, PM21,
~ PM24 to PM27
A/D converter
S

ADPC: A/D port configuration register
P2: Port register 2

PM2:  Port mode register 2

RD: Read signal

WRxx: Write signal

Figure 4-6. Block Diagram of P22 and P23

WRAabpPc

ADPC 0: Analog input
1: Digital IO
& ADPC2, ADPC3
RD
5 O<} A -
| 3
(0]
| o]
" n
3
o)
= WRpoRrT
c P2
1]
£ Output latch | © P22IANIZIANOD,
~ (P22, P23) P23/ANI3/ANO1
WRem
PM2
PM22, PM23 ):
A/D converter
-~y D/A converter
P2: Port register 2

PM2:  Port mode register 2
RD: Read signal
WRxx: Write signal

RO1UH0422EJ0200 Rev.2.00 - zENESAS
Sep 12, 2014 "



R7FOC01072DNP, R7FOC010B2DFP-C CHAPTER 4 PORT FUNCTIONS

4.2.3 Port3

Port 3 is an I/0O port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using port
mode register 3 (PM3). When the P30 to P35 pins are used as an input port, use of an on-chip pull-up resistor can be
specified in 1-bit units by pull-up resistor option register 3 (PU3).

This port can also be used for external interrupt request input, serial interface data I/O, clock I/O, programming UART
transmission/reception, timer 1/0, and chip select input.

Reset signal generation sets P30 to P35 to input mode.

Table 4-6. Settings of Registers When Using Port 3

Name 1/0 PM3x Alternate Function Setting Remark

P30 Input 1 X

Output 0 S000/TxDO output = 1N"*
P31 Input 1 X

Output 0 X
P32 Input 1 x

Output 0 SCKOO output = 1Vt
P33 Input 1 X

Output 0 TOO02 output = 0"°*¢2
P34, P35 Input 1 X

Output 0 x

Notes 1. To use P30/INTP2/TxDO/TOOLTxD/SO00, P32/INTP3/SCKO0O0 as a general-purpose port, set bit 0 (SE00)
of serial channel enable status register 0 (SEQ), bit 0 (SO00) of serial output register 0 (SO0) and bit 0
(SOEO0O) of serial output enable register 0 (SOEDO) to the default status.
2. To use P33/TI02/TO02 as a general-purpose port, set bit 2 (TO02) of timer output register 0 (TOO0) and bit
2 (TOEO02) of timer output enable register 0 (TOEO) to “0”, which is the same as their default status setting.

Remark x: don’t care
PM3x: Port mode register 3
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For example, figures 4-7 to 4-11 show block diagrams of port 3 for 32-pin products.

Figure 4-7. Block Diagram of P30

M\A WRpru
l PU3
> PU30 ) | bch
-Cl
Alternate
function
RD
5 o< | O<:] |
Fan) o
N\ Q
]
g [0}
2 WRPpoRT
g P3
o
IS A Output latch N\
~ (P30) ©) P30/INTP2/TXDO/
__J TOOLTxD/SO00
WRem
PM3
S PM30
Alternate
function
%
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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Figure 4-8. Block Diagram of P31

Vop
M\ WRpu
l PU3
o> PU31
P-ch
Alternate
function
RD
j o oot —
< 3
| o
" n
>
= WRpoRrT
S P3
i
£ & Out(ppu; 1Iz)itch © P31/INTP1/RXDO/
TOOLRXD/SIO0
WRewm
PM3
& PM31
N
P3: Port register 3

PU3: Pull-up resistor option register 3
PM3:  Port mode register 3

RD: Read signal

WRxx: Write signal
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Figure 4-9. Block Diagram of P32

Vop
M\A WReru
l PU3
O PU32 ) | b.ch
-C
Alternate
function
RD
| 2 O<] O@] |
Fan\ o
N (6]
| ©
(%) (]
>
= WRpoRrT
g P3
]
< A Output latch N\
= (P32) ) } © P32/INTP3/SCK00
WRem
PM3
S PM32
Alternate
function
N
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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Figure 4-10. Block Diagram of P33

Vob
M\A WRpu
l PU3
S PU33 ) | boch
-C
Alternate
function
RD
| . o<]—o@]—
o t;
2 &
% WRpoRT
£ P3
L
£ A Output latch T
~ (P33) _)_/ © P33/T102/TO02/
SSI00
WRem
PM3
S PM33
Alternate
function
N
P3: Port register 3
PU3: Pull-up resistor option register 3
PM3:  Port mode register 3
RD: Read signal
WRxx: Write signal
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M WReu

Figure 4-11. Block Diagram of P34 and P35

PU3

PU34, PU35

RD

Internal bus
D

WRpoRT

P3

Selector

®

Output latch
(P34, P35)

/

P-ch

© P34, P35

PM3

(¢

PM34, PM35

P3: Port register 3

PU3: Pull-up resistor option register 3

PM3:  Port mode register 3

RD: Read signal
WRxx: Write signal
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4.2.4 Port4

Port 4 is an 1/0 port with an output latch. Port 4 can be set to the input mode or output mode using port mode register
4 (PM4). When the P40 pin is used as an input port, use of an on-chip pull-up resistor can be specified in 1-bit units by

pull-up resistor option register 4 (PU4).
This port can also be used for data I/O for a flash memory programmer/debugger.
Reset signal generation sets port 4 to input mode.

Table 4-7. Settings of Registers When Using Port 4

Name 110 PM4x Alternate Function Setting Remark
P40 Input 1 x
Output 0 x
Caution When atool is connected, the P40 pin cannot be used as a port pin.
Remark x: don't care
PM4x: Port mode register 4
Figure 4-12 shows a block diagram of port 4.
Figure 4-12. Block Diagram of P40
Y EVop
WRPpu
l PU4
O PU40
)O—l P-ch
Alternate
function
RD
5 o<]—o@]—
2 O | ks
2 | 3
= (2]
o
Q WRPpoRT
= P4
A Output latch =
~ (P40) 2
fol © P40/TOOLO
WRewm %
PM4 ]
S PM40
Alternate
function
—~_
P4: Port register 4
PU4: Pull-up resistor option register 4
PM4:  Port mode register 4
RD: Read signal
WRxx: Write signal
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4.2.5 Port 6

Port 6 is an 1/0O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit units using port

mode register 6 (PM6).
The output of the P60 and P61 pins is N-ch open-drain output (6 V tolerance).
This port can also be used for serial interface data 1/0 and clock I/O.

Reset signal generation sets port 6 to input mode.

Table 4-8. Settings of Registers When Using Port 6

Name 1/0 PM6x Alternate Function Setting Remark
P60 Input 1 SCLAO output = 0"
Output 0
P61 Input 1 SDAAO output = 0"
Output 0

Note Stop the operation of serial interface IICA when using P60/SCLAO/SCLAL and P61/SDAAO/SDAAL as general-

purpose ports.

Remark x:

don't care
PM6x: Port mode register 6

Figure 4-13 shows a block diagram of port 6

RD

Figure 4-13.

Alternate

Block Diagram of P60 and P61

function

WRpoRT

<L

Selector

P6
Output latch

Internal bus

(P60, P61)

PM6

PM60, PM61

P6:

PM6:

RD:

WRxx:

Alternate

function

Port register 6
Port mode register 6
Read signal

Write signal

—©O P60/SCLAO/SCLAL,
P61/SDAAO/SDAAL
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4.2.6 Port 12
P121 and P122 are 2-bit input only ports.
This port can also be used for connecting resonator for main system clock and external clock input for main system

clock.
Reset signal generation sets port 12 to input mode.

Table 4-12. Settings of Registers When Using Port 12

Name 1/0 Alternate Function Setting Remark

P121 Input OSCSEL bit of CMC register = 0
or EXCLK bit=1

P122 Input OSCSEL bit of CMC register = 0

Caution The function setting on P121 and P122 is available only once after the reset release. The port once
set for connection to an X1 oscillator, external clock input cannot be used as an input port unless the

reset is performed.

Figure 4-14 shows a block diagram of port 12.

Figure 4-14. Block Diagram of P121 and P122

(M
Clock generator /T
cMC
OSCSEL
RD
& | (1
| \ © P122/X2/EXCLK
2
ks
5 cMC
- EXCLK, OSCSEL ;{ ﬂ&
RD
& | (r
! N ©O P121/X1
N/
CMC: Clock operation mode control register
RD: Read signal
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4.2.7 Port 13
P137 is a 1-bit input-only port.
P137 is fixed to an input ports.
This port can also be used for external interrupt request input.

Table 4-10. Settings of Registers When Using Port 13

Name I/0 Alternate Function Setting

Remark

P137 Input X

Remark x: don't care

Figure 4-15 shows a block diagram of port 13.

Figure 4-15. Block Diagram of P137
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4.3 Registers Controlling Port Function

Port functions are controlled by the following registers.

e Port mode registers (PMxx)
e Port registers (Pxx)

e Pull-up resistor option registers (PUxx)

e Port mode control register 1 (PMC1)

e A/D port configuration register (ADPC)

Caution Which registers and bits are included depends on the product. For registers and bits mounted on

each product, see Tables 4 - 11. Be sure to set bits that are not mounted to their initial values.

Table 4-11. PMxx, Pxx, PUxx, PMC1 Registers and Bits Mounted on Each Product (1/2)

Bit Name 32 24
Port PMxx Pxx PUXX pmc1 | Pin | Pin
Register Register Register | Register®
Port 1 0 PM10 P10 pui0 | pmc1o™ | N
1 PM11 P11 PU11 - \ -
2 PM12 P12 PU12 - J y
3 PM13 P13 PU13 - \ v
4 PM14 P14 PU14 - N _
5 PM15 P15 PU15 - J y
6 PM16 P16 PU16 - N v
7 PM17 P17 PU17 - J -
Port 2 0 PM20 P20 — - \ v
1 PM21 P21 - - J y
2 PM22 P22 - _ J N
3 PM23 P23 - - v \/
4 PM24 P24 - - N -
5 PM25 P25 - - \ -
6 PM26 P26 - - J -
7 PM27 P27 - _ N N
Port 3 0 PM30 P30 PU30 - R v
1 PM31 P31 PU31 - J y
2 PM32 P32 PU32 - N v
3 PM33 P33 PU33 - J y
4 PM34 P34 PU34 . N _
5 PM35 P35 PU35 - J -
6 — — — — — —
7 — — — — — —
Note 24-pin products only.
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Table 4-11. PMxx, Pxx, PUxx, PMC1 Registers and Bits Mounted on Each Product (2/2)

Bit Name 32 24
Port PMxx Pxx PUxxX pmc1 | Pin | Pin
Register Register Register Register
Port 4 0 PM40 P40 PU40 - J v
1 _ _ — — — —
2 _ _ _ — _ _
3 — — — — - —
4 _ _ _ — _ _
5 _ _ _ _ _ _
6 _ _ _ _ _ _
7 _ _ _ _ _ _
Port 6 0 PM60 P60 - - R V
1 PM61 P61 - - J y
2 — — — — - —
3 — — - - - -
4 _ _ — — — —
5 _ _ _ _ _ _
6 _ _ _ _ _ _
7 _ _ _ _ _ _
Port 12 0 - - - - - -
1 - P121 - - J V
2 - P122 - - J y
3 _ _ — — — —
4 — — - - - -
5 — — - - - -
6 — — — — - —
7 _ _ — — — —
Port 13 0 - - - - - -
1 _ _ — — — —
2 _ _ _ — _ _
3 — — — — - —
4 _ _ _ — _ _
5 _ _ — — — —
6 — — - - - -
7 - P137 - - J V
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4.3.1 Port mode registers (PMxx)
These registers specify input or output mode for the port in 1-bit units.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets these registers to FFH.

When port pins are used as alternate-function pins, set the port mode register by referencing 4.5 Settings of Port

Related Register When Using Alternate Function.

Symbol

PM1 |P|\/|17”°te

PM2

PM3

PM4

PM6

Figure 4-16. Format of Port Mode Register

7 6 5 4 3 2 1 0 Address After reset R/W
PM16 [ PM15 |PM14N°‘e PM13 ’ PM12 |PM11N°‘e PM10 | FFF21H FFH R/W
| PM27 ‘PMZGN‘“e PM25" | PM24™" | PM23 ‘ PM22 | PM21 ‘ PM20 | FFF22H FFH RIW
| 1 1 ‘PM35N°‘E PM34"*| PM33 ‘ PM32 | PM31 ‘ PM30 | FFF23H FFH RIW
| 1 1 ‘ 1 | 1 ‘ 1 ‘ 1 | 1 ‘ PM40 | FFF24H FFH R/W
| 1 1 ‘ 1 | 1 ‘ 1 ‘ 1 | PM61 ‘ PM60 | FFF26H FFH R/W
PMmn Pmn pin I/O mode selection
(m=1t04,6;n=0to7)
0 Output mode (output buffer on)
1 Input mode (output buffer off)

Note These are not provided in 24-pin products.

Caution Be sure to set bits 6 and 7 of the PM3 register, bits 1 to 7 of the PM4 register, and bits 2 to 7 of the
PM6 register to “1”.
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4.3.2 Port registers (Pxx)

These registers set the output latch value of a port.

If the data is read in the input mode, the pin level is read. If it is read in the output mode, the output latch value is
read"*'.

These registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to O0H.

Note If P20 to P27 are set up as analog inputs of the A/D converter, when a port is read while in the input mode, 0 is
always returned, not the pin level.

Figure 4-17. Format of Port Register

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
P1 |F>17”°te3 P16 [ P15 ’P14N°‘e3 P13 [ P12 ’P11N°‘E3 P10 | FFFO1H  OOH (output latch) R/W
P2 | P27 ||326“°‘e3 P25N°‘e3‘P24N°‘e3 P23 ‘ P22 ‘ P21 ‘ P20 | FFFO2H  OOH (output latch) R/W
P3 | 0 | 0 ‘P35N°‘e3‘P34N°‘e3 P33 ‘ P32 ‘ P31 ‘ P30 | FFFO3H  OOH (output latch) R/W
P4 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ P40 | FFFO4H  OOH (output latch) R/W
P6 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ P61 ‘ P60 | FFFO6H  OOH (output latch) R/W
P12 | 0 | 0 ‘ 0 ‘ 0 | 0 ‘ P122 ‘ P121 ‘ 0 | FFFOCH Undefined  R/wNe’
P13 | P137 | 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ 0 | FFFODH Note 2 ANt

Pmn Output data control (in output mode) Input data read (in input mode)
0 Output 0 Input low level
1 Output 1 Input high level

Notes 1. P121, P122, and P137 are read-only.
2. P137: Undefined
3. These are not provided in 24-pin products.

Remark m=1t04,6,12,13;n=0to 7
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4.3.3 Pull-up resistor option registers (PUxx)
These registers specify whether the on-chip pull-up resistors are to be used or not. On-chip pull-up resistors can be
used in 1-bit units only for the bits set to input mode (PMmn = 1) for the pins to which the use of an on-chip pull-up resistor
has been specified in these registers. On-chip pull-up resistors cannot be connected to bits set to output mode and bits
used as alternate-function output pins and analog setting (PMC = 1), regardless of the settings of these registers.
These registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to 00H (Only PU4 is set to 01H).

Symbol 7

Figure 4-18. Format of Pull-up Resistor Option Register

6 5 4 3 2 1 0 Address

PU1 | pu17™te

PU10 | FO031H

PU16 ‘ PU15 ‘Pu14Nme PU13 ‘ PU12 ‘PUllee

After reset

00H

00H

01H

R/W
R/W

R/W

R/W

PU3 | 0 0 ‘ PU35"*® | PU34™*®| PU33 ‘ PU32 ‘ PU31 ‘ PU30 | FOO033H
PU4 | 0 0 ‘ 0 ‘ 0 | 0 ‘ 0 ‘ 0 ‘ PU40 | F0034H
PUmn Pmn pin on-chip pull-up resistor selection
(m=0,1,4,n=0t07)
0 On-chip pull-up resistor not connected
1 On-chip pull-up resistor connected

Note These are not provided in 24-pin products.
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4.3.4 Port mode control register 1 (PMC1) (24-pin products only)
This register sets the digital I/O/analog input in 1-bit units.
This register can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to FFH.

Figure 4-19. Format of Port Mode Control Register

Symbol 7 6 5 4 3 2 1 0 Address  After reset R/W
PMC1 | 1 | 1 ‘ 1 ‘ 1 | 1 ‘ 1 ‘ 1 ‘ PMC10 | FO061H FFH R/W
PMC10 P10 pin digital I/O/analog input selection
0 Digital I/O (alternate function other than analog i