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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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.

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.

When exporting the 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. You should not use Renesas
Electronics products or the 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. 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.

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 products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. 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 categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. 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 an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“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.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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 system
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.

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.
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NOTES FOR CMOS DEVICES

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 Vi (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 Vi (MAX) and
ViH (MIN).

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 Voo 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.

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.

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, I/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.

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.

INPUT OF SIGNAL DURING POWER OFF STATE

Do not input signals or an 1/0O 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.
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These commodities, technology or software, must be exported in accordance
with the export administration regulations of the exporting country.
Diversion contrary to the law of that country is prohibited.

e The information in this document is current as of September, 2008. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

e NEC 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 NEC Electronics products listed in this document
or any other liability arising from the use of such products. No license, express, implied or otherwise, is
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.

o Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

o While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

o NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and
"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application. The recommended applications of an NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"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.

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC
Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications
not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as
defined above).

M8E 02.11-1

4 User's Manual U16397EJ4V0OUD



Readers

Purpose

Organization

How to Read This Manual

PREFACE

This manual is intended for users who wish to understand the functions of the
V850E/MAS3 to design application systems using the V850E/MAS3.

This manual is intended to give users an understanding of the hardware functions of
the VB50E/MAS.

The V850E/MA3 User’s Manual is divided into two parts: Hardware (this manual)
and Architecture (VB50E1 Architecture User’s Manual). The organization of each
manual is as follows:

Hardware Architecture
¢ Pin functions ¢ Data type
¢ CPU function ¢ Register set
e Internal peripheral functions e Instruction format and instruction set
e Flash memory programming e Interrupts and exceptions
e Electrical specifications e Pipeline operation

It is assumed that the readers of this manual have general knowledge in the fields of
electrical engineering, logic circuits, and microcontrollers.

¢ To find the details of a register where the name is known
—Refer to APPENDIX A REGISTER INDEX.

e To understand the details of an instruction function
—Refer to the V850E1 Architecture User’s Manual.

e To know the electrical specifications of the VB50E/MA3
—Refer to CHAPTER 26 ELECTRICAL SPECIFICATIONS.

e To understand the overall functions of the V850E/MA3
—Read this manual according to the CONTENTS.

o How to interpret the register format
—For a bit whose bit number is enclosed in angle brackets < >, its bit name is
defined as a reserved word in the device file.

The “yyy bit of the xxx register” is described as the “xxx.yyy bit” in this manual. Note
with caution that if “xxx.yyy” is described as is in a program, however, the

compiler/assembler cannot recognize it correctly.

The mark <R> shows major revised points. The revised points can be easily
searched by copying an “<R>" in the PDF file and specifying it in the “Find what:” field.
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Conventions

Data significance:
Active low representation:
Memory map address:

Note:

Caution:

Remark:

Numeric representation:

Prefix indicating power of 2
(address space, memory
capacity):

Data type:

Higher digits on the left and lower digits on the right
XxX (overscore over pin or signal name)

Higher addresses on the top and lower addresses on
the bottom

Footnote for item marked with Note in the text
Information requiring particular attention
Supplementary information

Binary ... xxxx or xxxxB

Decimal ... xxxx

Hexadecimal ... xxxxH

K (kilo): 2"° = 1,024

M (mega): 2° = 1,024°
G (giga): 2*° = 1,024°
Word ... 32 bits
Halfword ... 16 bits
Byte ... 8 bits
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<R>

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

Documents related to V850E/MA3

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

Document Name

Document No.

V850E1 Architecture User's Manual U14559E
V850E/MA3 Hardware User’'s Manual This manual
V850E/MA1, VB50E/MA2, VB50E/MA3, VB50E/ME2 PCIl Host Bridge Macro Application Note U17121E
Inverter Control by V850 Series 120° Excitation Method Control by Zero-Cross Detection Application U17209E
Note

Inverter Control by V850 Series Vector Control by Hole Sensor Application Note U17338E

Documents related to development tools (user’s manuals)

Document Name

Document No.

IE-V850E1-CD-NW (PCMCIA card type on-chip debug emulator) U16647E
QB-V850EMA3 (In-Circuit Emulator) U17903E
QB-V850MINI (On-Chip Debug Emulator) U17638E
QB-MINI2 (On-Chip Debug Emulator with Programming Function) U18371E
QB-Programmer (Programming GUI) Operation U18527E
CA850(Ver.3.20) Operation U18512E
(C compiler package) C Language U18513E
Assembly Language U18514E
Link Directive U18515E
PM+ (Ver.6.30) (Project manager) U18416E
ID850QB (Ver.3.40) (Integrated debugger) Operation U18604E
RX850 (Ver.3.20) (Real-time OS) Basics U13430E
Installation U17419E
Technical U13431E
Task Debugger U17420E
RX850 Pro (Ver.3.21) (Real-time OS) Basics U18165E
Internal Structure U18164E
Task Debugger U17422E
RX850V4 (Ver.4.22) (Real-time OS) Function U16643E
Internal Structure U16644E
Task Debugger U16811E
AZ850 (Ver.3.30) (System performance analyzer) U17423E
AZ850V4 (Ver.4.10) (System performance analyzer) U17093E
RX-NET (Ver.2.00) (TCP/IP library) U15083E
PG-FP4 Flash Memory Programmer U15260E
PG-FP5 Flash Memory Programmer U18865E
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CHAPTER 1 INTRODUCTION

The V850E/MAS is a product of the NEC Electronics V850 single-chip microcontrollers. This chapter gives a
simple outline of the V850E/MA3.

1.1

Overview

The V850E/MA3 is a 32-bit single-chip microcontroller that integrates the V850E1 CPU, which is a 32-bit RISC-
type CPU core for ASIC, newly developed as the CPU core central to system LSI for the current age of system-on-

chip. This device incorporates ROM, RAM, and various peripheral functions such as memory controllers, a DMA

controller, timers/counters, serial interfaces, an A/D converter, a D/A converter, ROM correction, and on-chip

debugging for realizing high-capacity data processing and sophisticated real-time control.

(1)

&)

3

V850E1 CPU

The V850E1 CPU is a CPU core that enhances the external bus interface performance of the V850 CPU,
which is the CPU core integrated in the V850 Series, and has added instructions supporting high-level
languages, such as C-language switch statement processing, table lookup branching, stack frame
creation/deletion, and data conversion. This enhances the performance of both data processing and control.

It is possible to use the software resources of the V850 CPU integrated system since the instruction codes of
the VB50E1 are upwardly compatible at the object code level with those of the V850 CPU.

External memory interface function

The VB850E/MAS3 features various on-chip external memory interfaces including separately configured address
(26-bit) and multiplex configured address/data (16-bit) buses, and SDRAM and ROM interfaces, as well as on-
chip memory controllers that can be directly linked to page ROM, etc., thereby raising system performance and
reducing the number of parts needed for application systems.

Also, through the DMA controller, CPU internal calculations and data transfers can be performed
simultaneously with transfers to and from the external memory, so it is possible to process large volumes of
image data or voice data, etc., and through high-speed execution of instructions using internal ROM and RAM,
motor control, communications control and other real-time control tasks can be realized simultaneously.

On-chip flash memory (flash memory versions only (see Table 1-1))

The on-chip flash memory versions have on-chip flash memory, which is capable of high-speed access, and
since it is possible to rewrite a program with the V850E/MA3 mounted as is in the application system, system
development time can be reduced and system maintainability after shipment can be markedly improved.
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(4) A full range of middleware and development environment products

The VB850E/MA3 can execute middleware such as JPEG, JBIG, and MH/MR/MMR at high speed. Also,
middleware that enables speech recognition, voice synthesis, and other such processing is available, and by

including these middleware programs, a multimedia system can be easily realized.

A development environment system that includes an optimized C compiler, debugger, in-circuit emulator,

simulator, system performance analyzer, and other elements is also available.
The following shows the V850E/MAS3 product list.

<R> Table 1-1. V850E/MAS3 Product List
Function ROM RAM Size I°C Bus Maskable Interrupts Non-Maskable
Part Number Type Size External Internal Interrupts
uPD703131BY Mask ROM 256 KB 16 KB On-chip 25 50
#PD703132BY 32 KB
uPD703133BY 512 KB 16 KB
#PD703134BY 32 KB
uPD703136BY 256 KB 8 KB
uPD70F3134BY Flash memory | 512 KB 32 KB

Remark The part numbers of the VB50E/MAS3 are shown as follows in this manual.

20

Mask ROM version

uPD703131BY, 703132BY, 703133BY, 703134BY, 703136BY

Flash memory version

uPD70F3134BY
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1.2 Features

O Minimum instruction execution time:
12.5 ns (at internal 80 MHz operation)

O General-purpose registers: 32 bits x 32

O CPU features: Multiplication instruction (16 bits x 16 bits — 32 bits): 1 to 2 clocks
Multiplication instruction (32 bits x 32 bits — 64 bits): 1 to 2 clocks
Saturated operation instructions (with overflow/underflow detection function)
32-bit shift instructions: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
Signed load instructions

O Memory space: 256 MB of linear address space (common program/data use)
Chip select output function: 8 spaces
Memory block division function: 2, 64 MB/block
e Internal memory: RAM: 8/16/32 KB (See Table 1-1)
Mask ROM: 256/512 KB (See Table 1-1)
Flash memory: 512 KB (See Table 1-1)
e External bus interface: Separate bus/multiplexed bus output selectable
8-/16-bit data bus sizing function
External bus division function: Divided by 1, 2, 3, 4 (50 MHz max.)
Wait function
* Programmable wait function
* External wait function
Idle state function
Bus hold function
Address setup wait function
Endian control function
¢ Memory access controller DRAM controller (compatible with SDRAM)
Page ROM controller

O Interrupts and exceptions: Non-maskable interrupts: 2 sources (external: 1 source, internal: 1 source)

Maskable interrupts: 74/75 sources (external: 25 sources,
internal: 49/50 sources (see Table 1-1)
Software exceptions: 32 sources
Exception trap: 2 sources
O DMA controller: 4 channels
Transfer unit: 8 bits/16 bits
Maximum transfer count: 65,536 (2'°)
Transfer type: Flyby (1-cycle)/2-cycle
Transfer mode: Single/Single step/Block
Transfer target: Memory <> memory, memory <« 1/O
Transfer request: External request/On-chip peripheral 1/0/Software

DMA transfer terminate (terminal count) output signal
Next address setting function
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O 1I/O lines:

O Timer/counter function:

O Serial interfaces:

O A/D converter:

O D/A converter:

O ROM correction:

O On-chip debug function

O Clock generator:

O Power-save function:

O Package:

O CMOS technology:

Total: 112

Up/down counter/general-purpose timer (TMENC) for 16-bit 2-phase encoder input:
1 channel
16-bit interval timer D (TMD): 4 channels
16-bit timer/event counter Q (TMQ): 1 channel
16-bit timer/event counter P (TMP): 3 channels
Motor control function (Timers used: TMQ: 1 channel (TMQO), TMP: 1 channel (TMP2)
16-bit accuracy 6-phase PWM function with dead time: 1 channel
High-impedance output control function
Timer tuning operation function
Arbitrary cycle setting function
Arbitrary dead-time setting function
Watchdog timer: 1 channel

Asynchronous serial interface A (UARTA)
Clocked serial interface B (CSIB)
I’C bus interface (I°C)

CSIB/UARTA: 3 channels

UARTA/I’C: 1 channel

10-bit resolution A/D converter: 8 channels
8-bit resolution: 2 channels

Four places can be corrected.

x1.25, 2.5, 5, 10 function via a PLL clock synthesizer (input clock: 4 to 8 MHz)
External clock input function (input clock: 5 to 25 MHz)

HALT/IDLE/software STOP mode

144-pin plastic LQFP (fine pitch) (20 x 20)
161-pin plastic FBGA (13 x 13)

Fully static circuits
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1.3 Applications

Printers, DVD players, inverters, servos, NC machine tools, PPC, robot control, digital home electronics, etc.

1.4 Ordering Information

Part Number

Package

Internal ROM

#PD703131BYGJ-xxx-UEN-A
#PD703132BY GJ-xxx-UEN-A
4PD703133BYGJ-xxx-UEN-A
4PD703134BY GJ-xxx-UEN-A
#PD703136BYGJ-xxx-UEN-A
uPD703131BYF1-xxx-EN4-A
4PD703132BYF1-xxx-EN4-A
4PD703133BYF1-xxx-EN4-A
4PD703134BYF1-xxx-EN4-A
4PD703136BYF1-xxx-EN4-A
4PD70F3134BYGJ-UEN-A

4PD70F3134BYF1-EN4-A

144-pin plastic LQFP (fine pitch) (20 x 20)
144-pin plastic LQFP (fine pitch) (20 x 20)
144-pin plastic LQFP (fine pitch) (20 x 20)
144-pin plastic LQFP (fine pitch) (20 x 20)
144-pin plastic LQFP (fine pitch) (20 x 20)
161-pin plastic FBGA (13 x 13)
161-pin plastic FBGA (13 x 13)
161-pin plastic FBGA (13 x 13)
161-pin plastic FBGA (13 x 13)
161-pin plastic FBGA (13 x 13)
144-pin plastic LQFP (fine pitch) (20 x 20)
161-pin plastic FBGA (13 x 13)

Remarks 1. xxx indicates ROM code suffix.

2. Products with -A at the end of the part number are lead-free products.
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Mask ROM (256 KB)
Mask ROM (256 KB)
Mask ROM (512 KB)
Mask ROM (512 KB)
Mask ROM (256 KB)
Mask ROM (256 KB)
Mask ROM (256 KB)
Mask ROM (512 KB)
Mask ROM (512 KB)
Mask ROM (256 KB)

Flash memory (512 KB)
Flash memory (512 KB)
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<R> 1.5 Pin Configuration

¢ 144-pin plastic LQFP (fine pitch) (20 x 20)

1PD703131BYGJ-xxx-UEN-A
uPD703132BYGJ-xxx-UEN-A

1PD703133BYGJ-xxx-UEN-A
uPD703134BYGJ-xxx-UEN-A

1PD703136BYGJ-xxx-UEN-A
uPD70F3134BYGJ-UEN-A
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EVoo
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gCTﬂﬁE/UWR/UDQM
PCT5/WR/WE
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PCMO/WAIT
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e 161-pin plastic FBGA (13 x 13)

uPD703131BYF1-xxx-EN4-A
uPD703132BYF1-xxx-EN4-A

1PD703133BYF1-xxx-EN4-A
uPD703134BYF1-xxx-EN4-A

1uPD703136BYF1-xxx-EN4-A
uPD70F3134BYF1-EN4-A

Top View Bottom View
14 0000000000000 0
13 0000000000000 0
12 O0000000000000
11 O0000000000000
10 0000 0000
9 0000 0000
8 0000 0000
7 0000 0000
6 0000 0000
5 0000 00000
4 0000000000000 0
3 0000000000000 0
2 O0000000000000
1 0000000000000 0
O
ABCDEFGHJKLMNP PNMLKJHGFEDCBf/
Index mark Index mark
(1/2)
Pin Pin Name Pin Pin Name Pin Pin Name
Number Number Number
A1 EVss B10 A21/PAH5 D5 A6/PAL6
A2 AD15/PDL15 B11 A25/PAH9 D6 A10/PAL10
A3 A2/PAL2 B12 SDCLK/PCD1 D7 A14/PAL14
A4 A5/PAL5 B13 CS1/PCSHt D8 A16/PAHO
A5 EVss B14 EVss D9 A20/PAH4
A6 A9/PAL9 C1 EVss D10 A23/PAH7
A7 A12/PAL12 Cc2 AD9/PDL9 D11 SDCKE/PCDO
A8 A15/PAL15 C3 AD13/PDL13 D12 CS0/PCS0
A9 A17/PAH1 C4 A1/PAL1 D13 CS5/IORD/PCS5
A10 - C5 A7/PAL7 D14 EVss
A1 A24/PAH8 cé EVoo E1 AD5/PDL5
Al12 EVop c7 A11/PAL11 E2 AD7/PDL7
A13 SDCAS/PCD2 cs Vob E3 AD8/PDL8
Al4 SDRAS/PCD3 C9 A19/PAH3 E4 AD11/PDL11
B1 EVss Cc10 A22/PAH6 E5 -
B2 AD12/PDL12 C11 EVss E11 CS6/PCS6
B3 | AO/PALO C12 |CS3/PCS3 E12 |CS4/PCS4
B4 |A4/PAL4 C13 |CS2/IOWR/PCS2 E13 |CS7/PCS7
B5 EVss C14 EVss E14 EVss
B6 A8/PAL8 D1 EVss F1 AD2/PDL2
B7 A13/PAL13 D2 AD10/PDL10 F2 AD3/PDL3
B8 Vss D3 AD14/PDL14 F3 AD4/PDL4
B9 A18/PAH2 D4 A3/PAL3 F4 EVoo
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(2/2)
Pin Pin Name Pin Pin Name Pin Pin Name
Number Number Number

F11 |RD/PCT4 L6 | ASCK2/SCK2/INTP132/P32 P5 |EVss
F12 |EVoo L7 | ASCK1/SCK1/P45 P6 | RXD1/SI1/P44
F13 | LBE/LWR/LDQM/PCTO L8 | TXD0/SO0/P40 P7 | RXDO/SI0O/P41
F14 | UBE/UWR/UDQM/PCT1 L9 |MODEO P8 | PSEL
G1 | TOPO1/INTPOOT/INTPPO1/PO1 L10 | AVooo P9 |CVop
G2 | TOPOOINTPOOOEVTPOTIPOINTPPOOPOO [ L11 | ANIZ/P77 P10 | X1
G3 | ADO/PDLO L12 | ANI4/P74 P11 -
G4 | AD6/PDL6 L13 | ANI3/P73 P12 |RESET
G11 | WAIT/PCMO L14 | ANI2/P72 P13 | ANOO/P8O
G12 | WR/WE/PCT5 M1 | EVss P14 -
G13 |BCYST/PCT7 M2 | DMARQI/TCUD1OINTP10INTPOOS/PO05
G14 | ASTB/PCT6 M3 | DMARQUINTP11/TCLR1OINTPO04P04
H1 | TOQB3/INTP115/EVTQ/P15 M4 [DMAAK2/PBD2
H2 | TOQB2/INTP114/TIQ/P14 M5 | RXD3/SCL/INTP134/P34
H3 | TOQT3INTPO13/INTPQ3/TOQ3/P13| M6 | RXD2/SI2/INTP131/P31
H4 | AD1/PDL1 M7 | TXD1/SO1/P43
H11 | REFRQ/PCM4 M8 | Voo
H12 |HLDRQ/PCM3 M9 | CKSEL
H13 | HLDAK/PCM2 M10 | MODET
H14 | BUSCLK/PCM1 M11 | AVsso
J1 Voo M12 | ANI6/P76
J2 | TOQT2/INTPOT2/INTPQ2TOQ2/P12| M13 | ANIS/P75
J3 TOQB1/INTPO10/INTPQO/TOQO/P10 M14 -
J4 Vss N1 EVss
J11 | ADTRG/INTP137/P37 N2 | DMARQS3/TCK/INTP107/P07
J12 | TOP21/INTPP21/INTP051/P51 N3 | DMAAK3/PBD3
J13 | TOP20INTPP2OEVTP2TIP2INTPOSOPS0 [ N4 | DMAAKO/PBDO
J14 | NMI/P20 N5 | TXD3/SDA/INTP133/P33
K1 | TOQT1/INTPOT1/INTPQ1/TOQ1/P11| N6 | TXD2/SO2/INTP130/P30
K2 | TC3/TDO/P27 N7 | ASCKO/SCKO/P42
K3 | TCO/INTP124/P24 N8 | Vss
K4 | TC2/TDIINTP126/P26 N9 [X2
K11 | ANI/P71 N10 |CVss
K12 | ANIO/P70 N11 | ANO1/P81
K13 Vss N12 AVss1
K14 Vop N13 AVop1
L1 |EVss N14 -
L2 | TC1/TIUD10/TO10/INTP125/P25 P1 EVoo
L3 | DMARQ2/TMS/INTP106/P06 P2 |EVss
L4 |TRST P3 | DMAAK1/PBD1
L5 | TOP11/INTPP11/INTP022/P22 P4 | TOP1OINTPPIGEVTPY/TIP1INTROR1/P21

Remark Leave the A10, E5, M14, N14, P11, and P14 pins open.

26 User’'s Manual U16397EJ4VOUD



CHAPTER 1 INTRODUCTION

Pin Identification
A0 to A25: Address bus LDQM: Lower DQ mask enable
ADO to AD15: Address/data bus LWR: Lower byte write strobe
ADTRG: A/D trigger input MODEO, MODE(1: Mode
ANIO to ANI7: Analog input NMI: Non-maskable interrupt request
ANOOQ, ANO1: Analog output P00, P01, P04 to PO7: Port0
ASCKO to ASCK2: Asynchronous serial clock P10 to P15: Port 1
ASTB: Address strobe P20 to P22, P24 to P27: Port 2
AVppo, AVpp1: Analog power supply P30 to P34, P37: Port 3
AVsso, AVssi: Analog ground P40 to P45: Port 4
BCYST: Bus cycle start timing P50, P51: Port 5
BUSCLK: Bus clock output P70 to P77: Port 7
CKSEL: Clock generator operating mode P80, P81: Port 8

select PAHO to PAHO: Port AH
CSO0 to CS7: Chip select PALO to PAL15: Port AL
CVob: Power supply for clock generator PBDO to PBD3: Port BD
CVss: Ground for clock generator PCDO to PCD3: Port CD
DMAAKO to DMAAKS: DMA acknowledge PCMO to PCM4: Port CM
DMARQO to DMARQ3:  DMA request PCSO0 to PCS7: Port CS
EVob: Power supply for external pins  PCTO, PCT1,
EVss: Ground for external pins PCT4 to PCT7: Port CT
EVTPO to EVTP2, EVTQ: Timer event count input PDLO to PDL15: Port DL
HLDAK: Hold acknowledge PSEL: PLL select
HLDRQ: Hold request RD: Read strobe
INTP00O, INTPOO1, REFRQ: Refresh request
INTP004, INTPQOS5, RESET: Reset

INTPO10 to INTPO13,
INTP021, INTPO22,
INTP050, INTPO51,
INTP106, INTP107,
INTP114 to INTP115,
INTP124 to INTP126,
INTP130 to INTP134,
INTP137:

INTP10, INTP11,
INTPPOO, INTPPO1,
INTPP10, INTPP11,
INTPP20, INTPP21,
INTPQO to INTPQ3:
IORD:

IOWR:

LBE:

External interrupt input

Timer input

I/O read strobe
I/O write strobe
Lower byte enable

RXDO to RXDS3:
SCKO to SCK2:
SCL:

SDA:

SDCAS:
SDCKE:
SDCLK:
SDRAS:

SI0 to Sl2:
SO0 to SO2:
TCO to TC3:
TCK:

TCLR10:
TCUD10:

TDI:

TDO:
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Receive data

Serial clock

Serial clock

Serial data

SDRAM column address strobe
SDRAM clock enable
SDRAM clock output
SDRAM row address strobe
Serial input

Serial output

Terminal count signal
Debug clock

Timer clear

Timer control pulse input
Debug data input

Debug data output
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TIPO to TIP3, TIQ:
TIUD10:

TMS:

TO10, TOPOO, TOPOT1,
TOP10, TOP11, TOP20,
TOP21, TOQO to TOQS,
TOQT1 to TOQTS,
TOQB1 to TOQBS:
TRST:

TXDO to TXD3:

UBE:

UDQM:

UWR:

Vob:

Vss:

WAIT:

WE:

WR:

X1, X2:

28

Timer trigger input
Timer count pulse input
Debug mode select

Timer output

Debug reset

Transmit data

Upper byte enable
Upper DQ mask enable
Upper byte write strobe
Power supply

Ground

Wait

Write enable

Write strobe

Crystal
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CHAPTER 1 INTRODUCTION
1.6 Function Blocks
1.6.1 Internal block diagram
NMI CPU MEMC  [~— WAIT
INTPOOO, INTPOOT, INTP004, INTP005 |~— HLDRQ
INTPO10 to INTP013, INTP114, INTP115 INTC M Rom BCU |~ HLDAK
INTP021, INTP022, INTP124 to INTP126 @ BoMm I~ Eg'sckgs
INTP130 to INTP134, INTP137, INTPO50, ) [—> Adto
INTPO51, INTP106, INTP107 Instruction SRAM | [<=> ADO to AD15
TMENC Note 1 queue —> CS0to CS7
TCLR10, TIUD10, TCUD10 ——>1 PN ‘ - BCY
INTP10, INTP11 xich K Wulipler |~ R”D _
To10 3232 5 64 [—> UWR, LWR/UBE, LBE
ROM [[— WR
TMD — IORD
aon [ |]o8 — 10WR
sg| | — SDCLK
[oR mmy | IS | SDCKE
cs registers SDRAM | | SDRAS
TIQ, EVTQ, INTPQO to INTPQ3 C—>] °© |— SDCAS
TOQO to TOQS, T™MQO  |AN — — WE
TOQT1 0 T0QT3, <—| xich || | Ram General [—> LDQM, UDQM
TOQB1 to TOQB3 purpose ~ REFRQ
VSg\SIEVS
EVTPO to EVTP2, TIPO to TIP2, INTPP0O, INTPPOT > Note 2f¢ -] |(62Dis 32
INTPP10, INTPP11, INTPP20, INTPP21 ™ |
x3ch [ DMARQO to DMARQS
Top opor Tore, <= ol I oo [ B
’ g TCOto TC3
TXDO/SO0 =—— @ @ <
RXDO/SI0 ——=|UARTA0/CSIBOK )
ASCKO/SCKO ~——|
TXD1/SO1 | Pons | = g:(SEL
RXD1/SI1 ——~|UARTA1/CSIB1 () i}iﬁiggg@g@{}ggggggg PLL [H— x2
ASCKI/SCKT == PElaPifE®s2L86558 [ PSEL
29 eyegegaafdadigdan I CVoo
TXD2/S02 ~—] 3o yRofpoRefef2e2s — cvss
RXD2/SI2 —~|UARTAZICSIB2[( ) & ced & g293BS883
I = i o __
ASCK2/SCK2 5 &8 Tafaaefra l«— RESET
s = k— MODEO, MODE1
TXD3/SDA =~ N g & System [— Voo
RXD3/SCL ~— UARTASIFC K controller |— Vss
— EVoo
—— EVss
ANIO to ANI7 ——)] Lo
ADTRG —~|  ADC [}
AVooo | x8ch l-— TCK
AVsso —— ~— TMS
DCU [ TRsT
- TDO
~—TDI
ANOO,ANO1 <= pac ||
AVopt 1 xech W)
AVssi —
A
Notes 1. 256/512 KB (mask ROM) (see Table 1-1)
512 KB (flash memory) (see Table 1-1)
2. 8/16/32 KB (see Table 1-1)
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1.6.2

(1

)

Internal units

CPU

The CPU uses five-stage pipeline control to enable single-clock execution of address calculations, arithmetic
logic operations, data transfers, and almost all other instruction processing.

Other dedicated on-chip hardware, such as a multiplier (16 bits x 16 bits — 32 bits or 32 bits x 32 bits — 64
bits) and a barrel shifter (32 bits), help accelerate complex processing.

Bus control unit (BCU)

The BCU starts the required external bus cycle based on the physical address obtained by the CPU. When an
instruction is fetched from external memory area and the CPU does not send a bus cycle start request, the
BCU generates a prefetch address and prefetches the instruction code. The prefetched instruction code is
stored in an instruction queue in the CPU.

The BCU controls a memory controller (MEMC) and DMA controller (DMAC) and performs external memory
access and DMA transfer.

(a) Memory controller (MEMC)
Controls access to SRAM, external ROM, external /0O, page ROM, and SDRAM.

(i) SRAM, external ROM, external I/O interface
Supports access to SRAM, external ROM, and external 1/0.
Separate bus mode or multiplexed bus mode can be selected for the SRAM and external ROM
interface.

(ii) SDRAM controller
The SDRAM controller generates the SDRAS, SDCAS, UDQM, and LDQM signals and controls
access to SDRAM.
CAS latency 1, 2, and 3 are supported, and the burst length is fixed to 1.

(iii) Page ROM controller
This controller supports accessing ROM that includes a page access function.
It performs address comparisons with the immediately preceding bus cycle and controls wait for
normal access (off-page)/page access (on-page).

(b) DMA controller (DMAC)
This controller controls data transfer between memory and I/O instead of the CPU.
There are two address modes: flyby (1-cycle) transfer, and 2-cycle transfer. There are three bus modes:
single transfer, single-step transfer, and block transfer.

(3) ROM

30

This is mask ROM or flash memory of 256/512 KB mapped to addresses x0000000H to xO03FFFFH/
x0000000H to x007FFFFH.
During instruction fetch, mask ROM/flash memory can be accessed from the CPU in 1 clock.
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()

®)

RAM

This is RAM of 8/16/32 KB mapped from addresses xFFFDOOOH to xFFFEFFFH/xFFFBOOOH to
xFFFEFFFH/xFFF7000H to xFFFEFFFH.

During instruction fetch or data access, data can be accessed from the CPU in 1 clock.

Interrupt controller (INTC)

This controller handles hardware interrupt requests (NMI, INTPn) from on-chip peripheral hardware and
external hardware (n = 000, 001, 004, 005, 010 to 013, 021, 022, 050, 051, 106, 107, 114, 115, 124 to 126,
130 to 134, 137). Eight levels of interrupt priorities can be specified for these interrupt requests, and multiple-
interrupt servicing control can be performed.

(6) Clock generator (CG)
The clock generator includes two basic operation modes: PLL mode and clock-through mode. It generates
four types of clocks (fxx, fxx/2, fxx/4, fxx/8), and supplies one of them as the operating clock for the CPU (fcpu).
(7) Timer/counters (TMQ, TMP, TMD, TMENC)
This unit incorporates one 16-bit timer/event counter Q (TMQ) channel, three 16-bit timer/event counter P
(TMP) channels, four 16-bit interval timer D (TMD) channels, and one up/down counter/general-purpose timer
(TMENC) channel for 16-bit 2-phase encoder input, and can measure pulse interval widths or frequency,
enable an inverter function for motor control, and output a programmable pulse.
(8) Watchdog timer (WDT)
A watchdog timer is equipped to detect program loops, system abnormalities, etc.
It can also be used as an interval timer.
When used as a watchdog timer, it generates a non-maskable interrupt request signal (INTWDT) after an
overflow occurs. When used as an interval timer, it generates a maskable interrupt request signal (INTWDTM)
after an overflow occurs.
(9) Serial interface
The VB50E/MAS includes serial interface channels for asynchronous serial interface A (UARTA), clocked serial
interface B (CSIB), and the I°C bus interface (I°C). Three of these channels are switchable between UARTA
and CSIB and another is switchable between UARTA and I°C.
For UARTA, data is transferred via the TXDn and RXDn pins (n = 0 to 3).
For CSIB, data is transferred via the SOn, Sin, and SCKn pins (n = 0 to 2).
For I°C, data is transferred via the SCL and SDA pins.
(10) A/D converter (ADC)

This high-speed 10-bit A/D converter includes 8 analog input pins.

(11) D/A converter (DAC)

Two 8-bit-resolution D/A converter channels that use the R-2R ladder method are provided on chip.

(12) ROM correction

A ROM correction function that replaces part of a program in the mask ROM or flash memory with a program
in the internal RAM is provided. Up to four correction addresses can be specified.
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32

(13) On-chip debug function (DCU)
An on-chip debug function via an N-Wire type emulator is provided.

(14)Ports
As shown below, the following ports have general-purpose port functions and control pin functions.

Port Port Function Alternate Function
Port 0 6-bit 110 Timer/counter I/O, external interrupt input, DMA controller input, debug input
Port 1 6-bit 110 Timer/counter I/O, external interrupt input
Port 2 1-bit input, 6-bit I/O NMI input, timer/counter 1/O, external interrupt input, DMA controller output, debug I/O
Port 3 6-bit 110 Serial interface I/O, external interrupt input, A/D converter external trigger input
Port 4 6-bit 110 Serial interface 1/0
Port 5 2-bit I/O Timer/counter 1/O, external interrupt input
Port 7 8-bit input A/D converter input
Port 8 2-bit input D/A converter output
Port AL 16-bit I/0 External address bus
Port AH 10-bit I/O External address bus
Port DL 16-bit I/0 External address/data bus
Port CS 8-bit I/0 External bus interface control signal output
Port CT 6-bit I/O External bus interface control signal output
Port CM 5-bit 110 Wait insertion signal input, external bus interface control signal /0
Port CD 4-bit I/O External bus interface control signal output
Port BD 4-bit I/0 DMA controller output
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CHAPTER 2 PIN FUNCTIONS

The names and functions of the pins in the V850E/MAS3 are listed below. These pins can be divided into port pins

and non-port pins according to their functions.

21

(1) Port pins

List of Pin Functions

(1/4)
Pin Name Pin No. /0 Function Alternate Function
GJ | F1
P00 19 | G2 |1/O Port 0 TOPOO/INTPOOO/EVTPO/TIPO/INTPPOO
PO 18 | G1 6-bit /0 port TOPO1/INTPOOT/INTPPOT
Input data can be read/output data can be written [———— p—
P04 33 | M3 . I DMARQO/INTP11/TCLR10/INTP004
in 1-bit units.
P05 34 | M2 DMARQ1/TCUD10/INTP10/INTP005
P06 35 L3 DMARQ2/TMS/INTP106
P07 36 | N2 DMARQS3/TCK/INTP107
P10 27 | J3 |I/O0 Port 1 TOQB1/INTPO10/INTPQO/TOQO
P11 26 | Ki 6-bit |/O port TOQT1/INTPO11/INTPQ1/TOQ1
Input data can be read/output data can be written p—
P12 25 J2 . - TOQT2/INTPO12/INTPQ2/TOQ2
in 1-bit units.
P13 22 | H3 TOQT3/INTPO13/INTPQ3/TOQ3
P14 21 H2 TOQB2/INTP114/TIQ
P15 20 | H1 TOQBS3/INTP115/EVTQ
P20 84 | J14 | Input Port 2 NMI
P21 44 | P4 |10 P20 is an input-only port. TOP10/INTPP10/EVTP1/TIP1/INTP021
b L If a valid edge is input, it operates as an NMI TOP11/INTPP11/1TTP022
22 43 5 input. Also, the status of the NMI input is shown i 1 022
P24 31 | K3 by bit 0 of the P2 register. TCO/INTP124
P25 30 | L2 P21, P22, P24 to P27 are 6-bit I/O port pins. TC1/TIUD10/TO10/INTP125
P26 29 Ka !nput .data. can be read/output data can be written TCA/TDI/INTP126
in 1-bit units.
P27 28 | K2 TC3/TDO
P30 49 | N6 |1/O Port 3 TXD2/SO2/INTP130
P31 48 | M6 6-bit 1/O port RXD2/SI2/INTP131
Input data can be read/output data can be written J—
P32 47 L6 . . . ASCK2/SCK2/INTP132
in 1-bit units.
P33 46 | N5 TXD3/SDA/INTP133
P34 45 | M5 RXD3/SCL/INTP134
P37 83 | J11 ADTRG/INTP137

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(2/4)
Pin Name Pin No. I/0 Function Alternate Function
GJ | F1
P40 55 | L8 |1/O Port 4 TXD0/SO0
P41 54 | P7 6-bit I/O port RXDO/SIO
a2 - N7 .Input .data. can be read/output data can be written ASCKO/SCKO
in 1-bit units.
P43 52 | M7 TXD1/SO1
P44 51 P6 RXD1/SI
P45 50 | L7 ASCK1/SCK1
P50 86 | J13 | /O Port 5 TOP20/INTPP20/EVTP2/TIP2/INTPO50
P51 85 | J12 2-bit I/O port TOP21/INTPP21/INTPO51
Input data can be read/output data can be written
in 1-bit units.
P70 80 | K12 | Input Port 7 ANIO
P71 79 | K11 8-bit input-only port ANH
P72 78 | L14 ANI2
P73 77 | L13 ANI3
P74 76 | L12 ANI4
P75 75 | M13 ANI5
P76 74 | M12 ANI6
P77 73 | L11 ANI7
P80 69 | P13 | Input Port 8 ANOO
P81 68 | N11 2-bit input-only port ANO1
PALO 143 | B3 | /O Port AL A0
PALA 142 | c4 8-/16-bit I/O port A1
PALD 141 | A3 .Input .data. can be read/output data can be written Ao
in 1-bit units.
PAL3 140 | D4 A3
PAL4 139 | B4 A4
PAL5 138 | A4 A5
PAL6 137 | D5 A6
PAL7 136 | C5 A7
PAL8 133 | B6 A8
PAL9 132 | A6 A9
PAL10 131 | D6 A10
PAL11 130 | C7 A11
PAL12 129 | A7 Al12
PAL13 128 | B7 A13
PAL14 127 | D7 A14
PAL15 126 | A8 A15

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(3/4)
Pin Name Pin No. /0 Function Alternate Function
GJ | F1

PAHO 123 | D8 | 1/O Port AH A16
PAH1 122 | A9 8-/10-bit I/O port A7

Input data can be read/output data can be written
PAH2 121 B9 in 1-bit units. A18
PAH3 120 | C9 A19
PAH4 119 | D9 A20
PAH5 118 | B10 A21
PAH6 117 | C10 A22
PAH7 116 | D10 A23
PAHS8 115 | Al A24
PAH9 114 | B11 A25
PDLO 17 G3 [ I/IO0 Port DL ADO
PDL1 16 | Ha 8-/16-bit 1/O port AD1
PDL2 15 - !nput .data. can be read/output data can be written AD2

in 1-bit units.
PDL3 14 F2 AD3
PDL4 13 F3 AD4
PDL5 12 E1 AD5
PDL6 11 G4 AD6
PDL7 10 E2 AD7
PDLS8 7 E3 AD8
PDL9 6 Cc2 AD9
PDL10 5 D2 AD10
PDL11 4 E4 AD11
PDL12 3 B2 AD12
PDL13 2 C3 AD13
PDL14 1 D3 AD14
PDL15 144 | A2 AD15
PCSO0 107 | D12 | /O Port CS Cso
PCS1 106 | B13 8-bit I/O port cst
PCS2 105 | c13 !nput f:iata. can be read/output data can be written =52OWR

in 1-bit units. —
PCS3 104 | C12 CS3
PCS4 103 | E12 csa
PCS5 102 | D13 CS5/iORD
PCS6 101 | E11 CS6
PCS7 100 | E13 CSs7

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(4/4)
Pin Name Pin No. 1/0 Function Alternate Function
GJ | F1
PCTO 97 | F13 | 1/0 Port CT LBE/LWR/LDQM
PCT1 96 | Fi4 6-bit I/ port UBE/UWR/UDQM
Input data can be read/output data can be written [——
PCT4 95 | F11 . o RD
in 1-bit units. —
PCT5 94 | G12 WR/WE
PCT6 93 | G14 ASTB
PCT7 92 | G13 BCYST
PCMO 91 | G11 | 1/O Port CM WAIT
PCM1 90 | H14 5-bit /0 port BUSCLK
Input data can be read/output data can be written ———
PCM2 89 | H13 . T HLDAK
in 1-bit units.
PCM3 88 | H12 HLDRQ
PCM4 87 | H11 REFRQ
PCDO 111 | D11 | I/O Port CD SDCKE
PCD1 110 | B12 4-bit I/O port SDCLK
Input data can be read/output data can be written ———
PCD2 109 | A13 . T SDCAS
in 1-bit units.
PCD3 108 | A14 SDRAS
PBDO 42 | N4 |I/O Port BD DMAAKO
PBD1 41 | P3 4-bit I/O port DMAAKT
Input data can be read/output data can be written ————
PBD2 40 | M4 . - DMAAK2
in 1-bit units.
PBD3 39 | N3 DMAAKS
Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
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F1: 161-pin plastic FBGA (13 x 13)
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(2) Non-port pins

(1/6
Pin Name Pin No. I/0 Function Alternate Function
GJ | F1
AO 143 | B3 | Output | 26-bit address bus for external memory PALO
Al 142 | C4 PALA1
A2 141 | A3 PAL2
A3 140 | D4 PAL3
A4 139 | B4 PAL4
A5 138 | A4 PAL5
A6 137 | D5 PAL6
A7 136 | C5 PAL7
A8 133 | B6 PAL8
A9 132 | A6 PAL9
A10 131 | D6 PAL10
A1 130 | C7 PAL11
A12 129 | A7 PAL12
A13 128 | B7 PAL13
Al14 127 | D7 PAL14
A15 126 | A8 PAL15
A16 123 | D8 PAHO
A17 122 | A9 PAH1
A18 121 B9 PAH2
A19 120 | C9 PAH3
A20 119 | D9 PAH4
A21 118 | B10 PAH5
A22 117 | C10 PAH6
A23 116 | D10 PAH7
A24 115 | A1 PAHS8
A25 114 | B11 PAH9
ADO 17 | G3 | 1/O 16-bit address/data bus for external memory PDLO
AD1 16 H4 PDL1
AD2 15 F1 PDL2
AD3 14 F2 PDL3
AD4 13 F3 PDL4
AD5 12 E1 PDL5
AD6 11 G4 PDL6
AD7 10 E2 PDL7
AD8 7 E3 PDL8
AD9 6 c2 PDL9
AD10 5 D2 PDL10
AD11 4 E4 PDL11
Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(2/6)
Pin Name Pin No. I/0 Function Alternate Function
GJ | F1
AD12 3 B2 |1/0 16-bit address/data bus for external memory PDL12
AD13 2 C3 PDL13
AD14 1 D3 PDL14
AD15 144 | A2 PDL15
ADTRG 83 | J11 | Input | A/D converter external trigger input INTP137/P37
ANIO 80 | K12 | Input Analog inputs for A/D converter P70
ANI1 79 | K11 P71
ANI2 78 | L14 P72
ANI3 77 | L13 P73
ANI4 76 | L12 P74
ANI5 75 | M13 P75
ANI6 74 | M12 P76
ANI7 73 | L11 P77
ANOO 69 | P13 | Output | Analog outputs for D/A converter P80
ANO1 68 | N11 P81
ASCKO 53 N7 | Input UARTAO to UARTAZ serial baud rate clock input SCKO0/P42
ASCK1 50 L7 SCK1/P45
ASCK2 47 | L6 SCK2/INTP132/P32
ASTB 93 | G14 | Output | Address strobe output of external data bus PCT6
AVbpo 72 | L10 - Positive power supply for A/D converter (3.3 V) -
AVop1 67 | N13 - Positive power supply for D/A converter (3.3 V) -
AVsso 71 | M11 - Ground potential for A/D converter -
AVss1 70 | N12 - Ground potential for D/A converter -
BCYST 92 | G13 | Output | Bus cycle start output PCT7
BUSCLK 90 | H14 | Output | Bus clock output PCMA1
CKSEL 60 | M9 | Input Clock generator operating mode specification -
CSo 107 | D12 | Output | Chip select output PCS0
¢S] 106 | B13 PCS1
cs2 105 | C13 PCS2/IOWR
CS3 104 | C12 PCS3
Cs4 103 | E12 PCS4
CS5 102 | D13 PCS5/I0RD
CS6 101 | E11 PCS6
Cs7 100 | E13 PCS7
CVop 56 P9 - Positive power supply for OSC pin (3.3 V) -
CVss 59 | N10 - Ground potential for OSC pin -
DMAAKO | 42 | N4 |Output | DMA transfer acknowledge output PBDO
DMAAKT | 41 | P3 PBD1
DMAAK2 | 40 | M4 PBD2
DMAAK3 | 39 | N3 PBD3
Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)

38

F1: 161-pin plastic FBGA (13 x 13)
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(3/6)
Pin Name Pin No. I/0 Function Alternate Function
GJ | F1

DMARQO | 33 | M3 |Input | DMA transfer request input INTP11/TCLR10/INTP004/P04
DMARQ1 | 34 | M2 TCUD10/INTP10/INTP005/P05
DMARQ2 | 35 | L3 TMS/INTP106/P06

DMARQ3 | 36 | N2 TCK/INTP107/P07

EVoo Note 1 | Note 1 - Positive power supply for external pin (3.3 V) -

EVss Note 2 | Note 2 - Ground potential for external pin -

EVTPO 19 | G2 |Input | TMPO to TMP2 external event count input TOPOO/INTPOOO/TIPO/INTPP00/P0O0
EVTP1 44 | P4 TOP10/INTPP10/TIP1/INTP021/P21
EVTP2 86 | J13 TOP20/INTPP20/TIP2/INTP050/P50
EVTQ 20 | H1 | Input TMQO external event count input TOQB3/INTP115/P15

HLDAK 89 | H13 | Output | Bus hold acknowledge output PCM2

HLDRQ 88 | H12 | Input Bus hold request input PCM3

INTP10 34 | M2 | Input TMENC10 external capture trigger input DMARQ1/TCUD10/INTP005/P05
INTP11 33 | M3 DMARQO/TCLR10/INTP004/P04
INTP00O 19 | G2 | Input External maskable interrupt request input TOPOO/EVTPO/TIPO/INTPPOO/POO
INTPOO1 18 | Gi TOPO1/INTPPO1/PO1

INTP004 33 | M3 DMARQO/INTP11/TCLR10/P04
INTP0O5 34 | M2 DMARQ1/TCUD10/INTP10/P05
INTP106 | 35 | L3 DMARQ2/TMS/P06

INTP107 36 | N2 DMARQ3/TCK/P07

INTPO10 27 | J3 TOQB1/INTPQO/TOQO/P10
INTPO11 26 | Ki TOQT1/INTPQ1/TOQ1/P11
INTPO12 25 | J2 TOQT2/INTPQ2/TOQ2/P12
INTPO13 22 | H3 TOQT3/INTPQ3/TOQ3/P13
INTP114 21 | H2 TOQB2/TIQ/P14

INTP115 20 | H1 TOQB3/EVTQ/P15

INTPO21 44 | P4 TOP10/INTPP10/EVTP1/TIP1/P21
INTP022 43 | L5 TOP11/INTPP11/P22

INTP124 31 | K3 TCO/P24

INTP125 30 | L2 TC1/TIUD10/TO10/P25

INTP126 29 | K4 TC2/TDI/P26

INTP130 49 | N6 TXD2/S02/P30

INTP131 48 | M6 RXD2/SI2/P31

INTP132 47 | L6 ASCK2/SCK2/P32

Notes 1. GJ: 8,37, 98,112, 134

F1: A12, C6, F4, F12, P1
GJ: 9, 38,99, 113, 135
F1: A1, A5, B1, B5, B14, C1, C11, C14, D1, D14, E14, L1, M1, N1, P2, P5

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

(4/6)
Pin Name Pin No. /0 Function Alternate Function
GJ | F1
INTP133 46 N5 | Input External maskable interrupt request input TXD3/SDA/P33
INTP134 | 45 | M5 RXD3/SCL/P34
INTP137 | 83 | J11 ADTRG/P37
INTP050 86 | J13 TOP20/INTPP20/EVTP2/TIP2/P50
INTPO51 85 | J12 TOP21/INTPP21/P51
INTPPOO 19 | G2 |Input | TMPO to TMP2 external capture trigger input TOPOO/INTPOOO/EVTPO/TIPO/POO
INTPPO1 18 | G1 TOPO1/INTP0OO01/PO1
INTPP10 | 44 | P4 TOP10/EVTP1/TIP1/INTP021/P21
INTPP11 43 | L5 TOP11/INTP022/P22
INTPP20 86 | J13 TOP20/EVTP2/TIP2/INTP050/P50
INTPP21 85 | J12 TOP21/INTP051/P51
INTPQO 27 J3 | Input TMQO external capture trigger input TOQB1/INTPO10/TOQO/P10
INTPQ1 26 | K1 TOQT1/INTPO11/TOQ1/P11
INTPQ2 25 | J2 TOQT2/INTPO12/TOQ2/P12
INTPQ3 22 | H3 TOQT3/INTPO13/TOQ3/P13
IORD 102 | D13 | Output | I/O read strobe output PCS5/CS5
IOWR 105 | C13 | Output | I/O write strobe output PCS2/CS2
LBE 97 | F13 | Output | External data bus byte enable output (DO to D7) PCTO/LWR/LDQM
LDQM 97 | F13 | Output | 1/O mask signal output for SDRAM (DO to D7) PCTO/LBE/LWR
LWR 97 | F13 | Output | External data bus write strobe output (DO to D7) PCTO/LBE/LDQM
MODEO 64 L9 | Input Operation mode specification -
MODE1 65 | M10 -
NMI 84 | J14 | Input Non-maskable interrupt request input P20
PSEL 61 P8 | Input Input frequency select signal input in PLL mode -
RD 95 | F11 | Output | External data bus read strobe output PCT4
REFRQ 87 | H11 | Output | Refresh request output for SDRAM PCM4
RESET 66 | P12 | Input System reset input -
RXDO 54 P7 | Input UARTAO to UARTABS serial receive data input SI0/P41
RXD1 51 P6 SI1/P44
RXD2 48 | M6 SI2/INTP131/P31
RXD3 45 | M5 SCL/ANTP134/P34
SCKO 53 | N7 [l/O CSIBO0 to CSIB2 serial clock 1/0 ASCKO0/P42
SCKi1 50 L7 ASCK1/P45
SCK2 47 | L6 ASCK2/INTP132/P32
SCL 45 | M5 |1/O I*C serial clock I/0 RXD3/INTP134/P34
SDA 46 | N5 |1/O I’C data I/O TXD3/INTP133/P33
SDCAS 109 | A13 | Output | Column address strobe output for SDRAM PCD2
SDCKE 111 | D11 | Output | Clock enable output for SDRAM PCDO
SDCLK 110 | B12 | Output | Clock output for SDRAM PCD1
Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
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F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

(5/6)
Pin Name Pin No. 110 Function Alternate Function
GJ | F1

SDRAS 108 | A14 | Output | Row address strobe output for SDRAM PCD3
Slo 54 P7 | Input CSIBO to CSIB2 serial receive data input RXDO0/P41
Si1 51 | P6 RXD1/P44
SlI2 48 | Mé RXD2/INTP131/P31
SO0 55 L8 | Output | CSIBO to CSIB2 serial transmit data output TXDO0/P40
SOt 52 | M7 TXD1/P43
S02 49 | N6 TXD2/INTP130/P30
TCO 31 K3 | Output | DMA transfer end (terminal count) output INTP124/P24
TC1 30 | L2 TIUD10/TO10/INTP125/P25
TC2 29 | K4 TDI/INTP126/P26
TC3 28 | K2 TDO/P27
TCK 36 | N2 |Input Debug clock input for N-Wire type emulator DMARQ3/INTP107/P07
TCLR10 33 | M3 |Input | Clear signal input to TMENC10 DMARQO/INTP11/INTP004/P04
TCUD10 34 | M2 |Input | Count operation switching signal for TMENC10 DMARQ1/INTP10/INTP005/P05
TDI 29 K4 | Input Debug data input for N-Wire type emulator TC2/INTP126/P26
TDO 28 K2 | Output | Debug data output for N-Wire type emulator TC3/P27
TIPO 19 | G2 | Input TMPO to TMP2 external timer trigger input TOPOO/INTPOOO/EVTPO/INTPP0O0/POO
TIP1 44 | P4 TOP10/INTPP10/EVTP1/INTP021/P21
TIP2 86 | J13 TOP20/INTPP20/EVTP2/INTP050/P50
TIQ 21 H2 | Input TMQO external timer trigger input TOQB2/INTP114/P14
TIUD10 30 | L2 |Input | External count clock input of TMENC10 TC1/TO10/INTP125/P25
T™MS 35 L3 | Input Debug mode select for N-Wire type emulator DMARQ2/INTP106/P06
TO10 30 | L2 |Output | TMENC10 pulse signal output TC1/TIUD10/INTP125/P25
TOP0O 19 | G2 |Output | TMPO to TMP2 pulse signal output INTPOOO/EVTPO/TIPO/INTPPOO/POO
TOPO1 18 | G1 INTPOO1/INTPPO1/PO1
TOP10 44 | P4 INTPP10/EVTP1/TIP1/INTP021/P21
TOP11 43 | L5 INTPP11/INTP022/P22
TOP20 86 | J13 INTPP20/EVTP2/TIP2/INTP0O50/P50
TOP21 85 | J12 INTPP21/INTPO51/P51
TOQO 27 | J3 | Output | TMQO pulse signal output TOQB1/INTPO10/INTPQO/P10
TOQ!1 26 | Ki TOQT1/INTPO11/INTPQ1/P11
TOQ2 25 | J2 TOQT2/INTPO12/INTPQ2/P12
TOQ3 22 | H3 TOQT3/INTPO13/INTPQ3/P13

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

(6/6)
Pin Name Pin No. /0 Function Alternate Function
GJ F1
TOQB1 27 | J3 | Output | Pulse signal output for 6-phase PWM INTPO10/INTPQO/TOQO/P10
TOQB2 21 | H2 INTP114/TIQ/P14
TOQB3 20 | H1 INTP115/EVTQ/P15
TOQTH 26 | K1 INTPO11/INTPQ1/TOQ1/P11
TOQT2 25 | J2 INTPO12/INTPQ2/TOQ2/P12
TOQT3 22 | H3 INTPO13/INTPQ3/TOQ3/P13
TRST 32 L4 | Input Debug reset input for N-Wire type emulator -
TXDO 55 L8 | Output | UARTAO to UARTAS serial transmit data output SO0/P40
TXD1 52 M7 SO1/P43
TXD2 49 | N6 SO2/INTP130/P30
TXD3 46 | N5 SDA/INTP133/P33
UBE 96 | F14 | Output | External data bus byte enable output (D8 to D15) PCT1/UWR/UDQM
UDQM 96 | F14 | Output | I/O mask signal output for SODRAM (D8 to D15) PCT1/UBE/UWR
UWR 96 | F14 | Output | External data bus write strobe output (D8 to D15) PCT1/UBE/UDQM
Vop Note 1|Note 1 - Positive power supply for internal units (2.5 V) -
Vss Note 2(Note 2 - Ground potential for internal units -
WAIT 91 | G11 | Input External wait request input PCMO
WE 94 | G12 | Output | Write enable output for SDRAM PCT5/WR
WR 94 | G12 | Output | Write strobe output for external data bus PCT5/WE
X1 58 | P10 | Input Crystal connection for system clock oscillator/external -
X2 57 N9 _ clock input (X2 is open when external clock is input) _
Notes 1. GJ: 23, 62, 81, 124

Remark
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F1: C8, J1, K14, M8
GJ: 24, 63, 82, 125
F1: B8, J4, K13, N8

GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

2.2 Pin Status

The status of each pin after reset, in power-save mode (HALT, IDLE, or software STOP mode), and during DMA

transfer, refresh, and bus hold (TH) is shown below.

Operating Status Reset IDLE Mode/Software | HALT Mode/During Bus Hold
(Single-Chip Mode) STOP Mode DMA Transfer/ (TH)"*?
Pin Refresh
A0 to A15 (PALO to PAL15) Hi-Z Hi-Z Operating Hi-Z
A16 to A25 (PAHO to PAH9) Hi-Z Hi-Z Operating Hi-Z
ADO to AD15 (PDLO to PDL15) Hi-Z Hi-Z Operating Hi-Z
CS0 to CS7 (PCSO to PCS7) Hi-Z SELF Operating Hi-zZ
IOWR (PCS2) - H Operating Hi-Z
IORD (PCS5) - H Operating Hi-Z
LWR, UWR (PCTO, PCT1) Hi-Z H Operating Hi-Z
LBE, UBE (PCTO, PCT1) - H Operating Hi-Z
LDQM, UDQM (PCTO, PCT1) - H Operating Hi-z
RD (PCT4) Hi-Z H Operating Hi-Z
WR (PCT5) Hi-Z H Operating Hi-Z
WE (PCT5) - H Operating Hi-Z
ASTB (PCT6) Hi-Z H Operating Hi-Z
BCYST (PCT7) Hi-Z H Operating Hi-Z
WAIT (PCMO) Hi-Z Input not sampled Operating Input not sampled
BUSCLK (PCM1) Hi-z L Operating Operating
HLDAK (PCM2) Hi-Z H Operating L
HLDRQ (PCM3) Hi-Z Input not sampled Operating Operating
REFRQ (PCM4) Hi-Z Lot Operating Operating
SDCKE (PCDO0) Hi-Z L Operating H
SDCLK (PCD1) Hi-z L Operating Operating
SDCAS (PCD2) Hi-Z SELF Operating Hi-Z
SDRAS (PCD3) Hi-Z SELF Operating Hi-Z
DMAAKO to DMAAKS (PBDO to PBD3) Hi-Z H Operating H

Notes 1.

High-level output when the SDRAM controller is not used.

2. The pin set in the port mode holds the status immediately before.

Remark Hi-Z: High-impedance
H: High-level output
L: Low-level output
SELF:

Self-refresh state when pins are connected to SDRAM
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CHAPTER 2 PIN FUNCTIONS

2.3 Pin I/0 Circuits and Recommended Connection of Unused Pins

<R> It is recommended that 1 to 10 kQ resistors be used when connecting to EVop or EVss via resistors.

(1/4)
Pin Name Alternate-Function Pin Name Pin No. |1/O Circuit Type Recommended Connection
GJ | F1
P00 TOPOO/INTPOOO/EVTPO/TIPO/INTPPOO 19 | G2 5-K Input:  Independently connect to EVoo
PO1 TOPO1/INTPOO1/INTPPO1 18 | G1 or EVss via a resistor.
p— p— Output: Leave open.
P04 DMARQO/INTP11/TCLR10/INTP004 33 | M3
P05 DMARQ1/TCUD10/INTP10/INTP005 34 | M2
P06 DMARQ2/TMS/INTP106 35 | L3
P07 DMARQ3/TCK/INTP107 36 | N2
P10 TOQB1/INTPO10/INTPQO/TOQO 27 | J3
P11 TOQT1/INTPO11/INTPQ1/TOQ1 26 | K1
P12 TOQT2/INTPO12/INTPQ2/TOQ2 25 | J2
P13 TOQT3/INTPO13/INTPQ3/TOQ3 22 | H3
P14 TOQB2/INTP114/TIQ 21 H2
P15 TOQB3/INTP115/EVTQ 20 | H1
P20 NMI 84 | J14 2 Independently connect to EVss via a
resistor.
P21 TOP10/INTPP10/EVTP1/TIP1/INTPO21 44 P4 5-K Input:  Independently connect to EVoo
P22 TOP11/INTPP11/INTP022 43 | L5 or EVss via a resistor.
g —— Output: Leave open.
P24 TCO/INTP124 31 K3
P25 TC1/TIUD10/TO10/INTP125 30 | L2
P26 TC2/TDI/INTP126 29 | K4
P27 TC3/TDO 28 | K2 5
P30 TXD2/SO2/INTP130 49 | N6 5-K Input:  Independently connect to EVoo
P31 RXD2/SI2/INTP131 48 | M6 or EVss via a resistor.
——— Output: Leave open.
P32 ASCK2/SCK2/INTP132 47 | L6
P33 TXDS3/SDA/INTP133 46 | N5
P34 RXD3/SCL/INTP134 45 | M5
P37 ADTRG/INTP137 83 | J11
P40 TXDO0/SO0 55 L8 5 Input:  Independently connect to EVop
P41 RXDO/SIO 54 p7 5-K or EVss via a resistor.
Output: Leave open.
P42 ASCKO0/SCKO 53 | N7
P43 TXD1/SO1 52 | M7 5
P44 RXD1/SI1 51 P6 5-K
P45 ASCK1/SCK1 50 L7

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

(2/4)
Pin Name Alternate-Function Pin Name Pin No. |1/O Circuit Type Recommended Connection

GJ | F1
P50 TOP20/INTPP20/EVTP2/TIP2/INTP0O50 | 86 | J13 5-K Input:  Independently connect to EVop
P51 TOP21/INTPP21/INTP051 85 | J12 or EVss via a resistor.

Output: Leave open.

P70 ANIO 80 | K12 9 Independently connect to AVooo or AVsso
P71 AN 79 | K11 via a resistor.
P72 ANI2 78 | L14
P73 ANI3 77 | L13
P74 ANI4 76 | L12
P75 ANI5 75 | M13
P76 ANI6 74 | M12
P77 ANI7 73 | L11
P80 ANOO 69 | P13 34 Independently connect to AVob1 or AVssi
P81 ANO1 68 | N11 via a resistor.
PALO AO 143 | B3 5 Input:  Independently connect to EVop
PAL1 Al 142 | ca or EVss via a resistor.
PALD Ao 141 | As Output: Leave open.
PAL3 A3 140 | D4
PAL4 A4 139 | B4
PAL5 A5 138 | A4
PAL6 A6 137 | D5
PAL7 A7 136 | C5
PAL8 A8 133 | B6
PAL9 A9 132 | A6
PAL10 A10 131 D6
PAL11 Al1 130 | C7
PAL12 A12 129 | A7
PAL13 A13 128 | B7
PAL14 A14 127 | D7
PAL15 A15 126 | A8
PAHO A16 123 | D8
PAH1 A17 122 | A9
PAH2 A18 121 | B9
PAH3 A19 120 | C9
PAH4 A20 119 | D9
PAH5 A21 118 | B10
PAH6 A22 117 | C10
PAH7 A23 116 | D10
PAHS8 A24 115 | A1
PAH9 A25 114 | B11

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)

F1: 161-pin plastic FBGA (13 x 13)
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(3/4)
Pin Name Alternate-Function Pin Name Pin No. |1/O Circuit Type Recommended Connection
GJ | F1
PDLO ADO 17 | G3 5 Input:  Independently connect to EVoo
PDL1 AD1 16 H4 or EVss via a resistor.
PDL2 AD2 15 1 Output: Leave open.
PDL3 AD3 14 | F2
PDL4 AD4 13 | F3
PDL5 AD5 12 | E1
PDL6 AD6 11 | G4
PDL7 AD7 10 | E2
PDL8 ADS8 7 | E3
PDL9 AD9 6 | C2
PDL10 AD10 5 | D2
PDL11 AD11 4 | E4
PDL12 AD12 3 | B2
PDL13 AD13 2 | C3
PDL14 AD14 1 | D3
PDL15 AD15 144 | A2
PCS0 CSo 107 | D12
PCSH1 Cs1 106 | B13
PCS2 CS2/I0WR 105 | C13
PCS3 CS3 104 | C12
PCS4 CS4 103 | E12
PCS5 CS5/I0RD 102 | D13
PCS6 CS6 101 | E11
PCS7 Ccs7 100 | E13
PCTO LBE/LWR/LDQM 97 | F13
PCT1 UBE/UWR/UDQM 96 | F14
PCT4 RD 95 | F11
PCT5 WR/WE 94 | G12
PCT6 ASTB 93 | G14
PCT7 BCYST 92 | G13
PCMO WAIT 91 | Gl
PCM1 BUSCLK 90 | H14
PCM2 HLDAK 89 | H13
PCM3 HLDRQ 88 | H12
PCM4 REFRQ 87 | H11
PCDO SDCKE 111 | D11
PCD1 SDCLK 110 | B12
PCD2 SDCAS 109 | A13
PCD3 SDRAS 108 | A4
Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
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F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

(4/4)
Pin Name Alternate-Function Pin Name Pin No. |1/O Circuit Type Recommended Connection
GJ | F1
PBDO DMAAKO 42 N4 5 Input:  Independently connect to EVoo
PBD1 DMAAK] 41 P3 or EVss via a resistor.
PBD2 DMAAKS 40 | M4 Output: Leave open.
PBD3 DMAAK3 39 | N3
TRST - 32 L4 2 Independently connect to EVss via a
resistor.
RESET - 66 | P12 -
MODEO - 64 | L9 -
MODEH1 - 65 | M10 -
PSEL - 61 P8 -
CKSEL - 60 | M9 -
X2 - 57 N9 - Leave open.
Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)

F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 2 PIN FUNCTIONS

2.4 Pin /O Circuits

Type 2 Type 9
P-ch ——
IN INO (1] _L . Comparator
N-ch —— ; '

Vrer (Threshold voltage)

Schmitt-triggered input with hysteresis characteristics E

Input enable
Type 5 Type 34
<R> EVop
Analogoutput 0" ==
Data D [ pen nalog outpu (7]
voltage O IN/OUT
INOUT 9 L]
0O N-ch —
Output N-ch
disable

Input
‘—G—‘i enable
Input

enable

Type 5-K
<R> EVop

Data

IN/OUT
—O

Output N-ch
disable

Input
enable

Caution Type 2 or 5-K pins have hysteresis characteristics when their alternate function is used in the
input mode, but do not have hysteresis characteristics when they are used in the port mode.
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CHAPTER 3 CPU FUNCTION

The CPU of the VB50E/MA3 is based on RISC architecture and executes almost all the instructions in one clock
cycle using 5-stage pipeline control.

3.1 Features

¢ Minimum instruction execution time: 12.5 ns (@80 MHz internal operation)
e Memory space Program space: 64 MB linear
Data space: 4 GB linear

o Thirty-two 32-bit general-purpose registers
e Internal 32-bit architecture
¢ Five-stage pipeline control
o Multiply/divide instructions
o Saturated operation instructions
¢ One-clock 32-bit shift instruction
e Load/store instruction with long/short instruction format
e Four types of bit manipulation instructions

o SET1

e CLR1

e NOT1

e TSTH
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CHAPTER 3 CPU FUNCTION

3.2 CPU Register Set
The registers of the V850E/MAS3 can be classified into two categories: a general-purpose program register set and
a dedicated system register set. All the registers have a 32-bit width.

For details, refer to V850E1 Architecture User’s Manual.

Figure 3-1. CPU Register Set

(1) Program register set (2) System register set

31 0 31 0
r0  (Zero register) EIPC (Status saving register during interrupt)
r1  (Assembler-reserved register) EIPSW (Status saving register during interrupt)
r2
r3  (Stack pointer (SP)) FEPC (Status saving register during NMI)
r4  (Global pointer (GP)) FEPSW (Status saving register during NMI)
r5  (Text pointer (TP))
ré | ECR (Interrupt source register) |
r7
r8 | PSW (Program status word) |
r9
r10 CTPC (Status saving register during CALLT execution)
ri1 CTPSW (Status saving register during CALLT execution)
r12
r13 DBPC (Status saving register during exception/debug trap)
r14 DBPSW (Status saving register during exception/debug trap)
r15
r6 [ CTBP (CALLT base pointer) |
r17
r8 | ASID (Program ID register) |
r19
r20
r21
r22
r23
r24
r25
r26
r27
r28
r29
r30 (Element pointer (EP))
r31 (Link pointer (LP))

31 0
| PC (Program counter)
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CHAPTER 3 CPU FUNCTION

3.2.1 Program register set
The program register set includes general-purpose registers and a program counter.

(1) General-purpose registers (r0 to r31)

Thirty-two general-purpose registers, r0 to r31, are available. Any of these registers can be used as a data
variable or address variable.

However, r0 and r30 are implicitly used by instructions, and care must be exercised when using these registers.
r0 is a register that always holds 0, and is used for operations using 0 and offset 0 addressing. r30 is used, by
means of the SLD and SST instructions, as a base pointer for when memory is accessed. Also, r1, r3 to r5,
and r31 are implicitly used by the assembler and C compiler. Therefore, before using these registers, their
contents must be saved so that they are not lost. The contents must be restored to the registers after the
registers have been used. r2 may be used by the real-time OS. If the real-time OS does not use r2, it can be
used as a variable register.

Table 3-1. General-Purpose Registers

Name Usage Operation

r0 Zero register Always holds 0

r1 Assembler-reserved register | Working register for generating 32-bit immediate data

r2 Address/data variable register (when r2 is not used by the real-time OS)

r3 Stack pointer Used to generate stack frame when function is called

r4 Global pointer Used to access global variable in data area

r5 Text pointer Register to indicate the start of the text area (where program
code is located)

r6 to r29 Address/data variable registers

r30 Element pointer Base pointer when memory is accessed

r31 Link pointer Used by compiler when calling function

(2) Program counter (PC)
This register holds the instruction address during program execution. The lower 26 bits of this register are
valid, and bits 31 to 26 are fixed to 0. If a carry occurs from bit 25 to 26, it is ignored.
Bit 0 is fixed to 0, and branching to an odd address cannot be performed.

31 2625 10
r 1111 J]rrrrrrrrrrr 111111t 1171711

PC Fixedto 0 Instruction address during program execution

After reset
00000000H

o

Users Manual U16397EJ4VOUD 51



CHAPTER 3 CPU FUNCTION

3.2.2 System register set

System registers control the status of the CPU and hold interrupt information.

To read/write these system registers, specify a system register number indicated below using the system register
load/store instruction (LDSR or STSR instruction).

Table 3-2. System Register Numbers

No. System Register Name Operand Specification

LDSR Instruction STSR Instruction

0 Status saving register during interrupt (EIPC)"*’ N S
1 Status saving register during interrupt (EIPSW)"*" v S
2 Status saving register during NMI (FEPC) v \
3 Status saving register during NMI (FEPSW) v \
4 Interrupt source register (ECR) x \
5 Program status word (PSW) N v
6to 15 Reserved for future function expansion (operations that access these X X
register numbers cannot be guaranteed).
16 Status saving register during CALLT execution (CTPC) v <
17 Status saving register during CALLT execution (CTPSW) N \
18 Status saving register during exception/debug trap (DBPC) et et
19 Status saving register during exception/debug trap (DBPSW) et o2
20 CALLT base pointer (CTBP) v \
21,22 Reserved for future function expansion (operations that access these x X

register numbers cannot be guaranteed).

23 Program ID register (ASID) y J

24 to 31 | Reserved for future function expansion (operations that access these X x
register numbers cannot be guaranteed).

Notes 1. Because this register has only one set, to enable multiple interrupts, it is necessary to save this register
by program.
2. These registers can be read/written in the period between DBTRAP instruction or illegal opcode
execution and DBRET instruction execution.

Caution Even if bit 0 of EIPC, FEPC, or CTPC is set to 1 by the LDSR instruction, bit 0 will be ignored
when the program is returned by the RETI instruction after interrupt servicing (because bit 0 of
the PC is fixed to 0). When setting the value of EIPC, FEPC, and CTPC, use an even value (bit 0 =
0).

Remark +V: Access allowed
x:  Access prohibited
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(1) Interrupt status saving registers (EIPC, EIPSW)
There are two interrupt status saving registers, EIPC and EIPSW.
Upon occurrence of a software exception or a maskable interrupt, the contents of the program counter (PC)
are saved to EIPC and the contents of the program status word (PSW) are saved to EIPSW (upon occurrence
of a non-maskable interrupt (NMI), the contents are saved to the NMI status saving registers (FEPC,
FEPSW)).
The address of the next instruction following the instruction executed when a software exception or maskable
interrupt occurs is saved to EIPC, except for some instructions (see 20.9 Period in Which CPU Does Not
Acknowledge Interrupts).
The current PSW contents are saved to EIPSW.
Since there is only one set of interrupt status saving registers, the contents of these registers must be saved
by the program when multiple interrupt servicing is enabled.
Bits 31 to 26 of EIPC and bits 31 to 8 of EIPSW are reserved (fixed to 0) for future function expansion.
When the RETI instruction is executed, the values in EIPC and EIPSW are restored to the PC and PSW,

respectively.
31 2625 0
L L L L L L L L After reset
EIPC 0j0|0(0|0|0 (PC contents saved)
OxxxxxxxH
(x: Undefined)
31 8 7 0
T T 1 T 11
After reset
EIPSW 0|0|0(0|0|0|0O|0|0|0|0O(0|0|0|0O|0O|0|0|0|0|0|0|0|0|(PSW contents saved) 000000xxH

(x: Undefined)
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(2) NMI status saving registers (FEPC, FEPSW)

There are two NMI status saving registers, FEPC and FEPSW.

Upon occurrence of a non-maskable interrupt (NMI), the contents of the program counter (PC) are saved to
FEPC and the contents of the program status word (PSW) are saved to FEPSW.

The address of the next instruction following the instruction executed when a non-maskable interrupt occurs is
saved to FEPC, except for some instructions.

The current PSW contents are saved to FEPSW.

Bits 31 to 26 of FEPC and bits 31 to 8 of FEPSW are reserved (fixed to 0) for future function expansion.

When the RETI instruction has been executed, the values of FEPC and FEPSW are restored to the PC and
PSW, respectively.

31 2625 0

I B B O A R R R After reset
FEPC ojojojo|o|0 (PC contents saved)

OxxxxxxxH
(x: Undefined)

31 8 7 0

T T T 1 11

After reset
FEPSW o/o|o0|j0j0(0|0O|0O|O|O|O|O|0O|O|O|O|O|O|O|O|O|O|O|O|(PSW contents saved) 000000xxH

(x: Undefined)

3

Interrupt source register (ECR)

Upon occurrence of an interrupt or an exception, the interrupt source register (ECR) holds the source of an
interrupt or an exception. The value held by ECR is the exception code coded for each interrupt source. This
register is a read-only register, and thus data cannot be written to it using the LDSR instruction.

31 1615 0
con [ B B N \FE\CC\ T 1 T 1 11 [ B B N \EIC\:C\ N N B After reset
00000000H
Bit position Bit name Description
3110 16 FECC Non-maskable interrupt (NMI) exception code
15t00 EICC Exception, maskable interrupt exception code
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(4) Program status word (PSW)
The program status word (PSW) is a collection of flags that indicate the program status (instruction execution
result) and the CPU status.
When the contents of this register are changed using the LDSR instruction, the new contents become valid
immediately following completion of LDSR instruction execution. Interrupt request acknowledgment is held

pending while a write to the PSW is being executed by the LDSR instruction.

Bits 31 to 8 are reserved (fixed to 0) for future function expansion.

(1/2)

31 876543210
L L L L L L
After reset
PSW RFU NP[EP|ID |SAT|CY|OV|S | Z 00000020H
Bit position | Flag name Description
31t08 RFU Reserved field. Fixed to 0.
7 NP Indicates that non-maskable interrupt (NMI) servicing is in progress. This flag is set to 1 when
an NMI request is acknowledged, and disables multiple interrupts.
0: NMI servicing not in progress
1: NMI servicing in progress
6 EP Indicates that exception processing is in progress. This flag is set to 1 when an exception
occurs. Moreover, interrupt requests can be acknowledged even when this bit is set.
0: Exception processing not in progress
1: Exception processing in progress
5 ID Indicates whether maskable interrupt request acknowledgment is enabled.
0: Interrupt enabled (EI)
1: Interrupt disabled (DI)
4 SAT"* Indicates that the result of executing a saturated operation instruction has overflowed and that
the calculation result is saturated. Since this is a cumulative flag, it is set to 1 when the result of
a saturated operation instruction becomes saturated, and it is not cleared to 0 even if the
operation results of successive instructions do not become saturated. This flag is neither set nor
cleared when arithmetic operation instructions are executed.
0: Not saturated
1: Saturated
3 CcY Indicates whether carry or borrow occurred as the result of an operation.
0: No carry or borrow occurred
1: Carry or borrow occurred
2 ov'e Indicates whether overflow occurred during an operation.
0: No overflow occurred
1: Overflow occurred.
1 Shad Indicates whether the result of an operation is negative.
0: Operation result is positive or 0.
1: Operation result is negative.
0 4 Indicates whether operation result is 0.

0: Operation result is not 0.
1: Operation result is 0.

Remark Note is explained on the following page.
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(2/2)

Note During saturated operation, the saturated operation results are determined by the contents of the OV
flag and S flag. The SAT flag is set (to 1) only when the OV flag is set (to 1) during saturated operation.

Operation result status Flag status Saturated
SAT oV s operation result
Maximum positive value exceeded 1 1 0 7FFFFFFFH
Maximum negative value exceeded 1 1 1 80000000H
Positive (maximum value not exceeded) Holds value 0 0 Actual operation
Negative (maximum value not exceeded) before operation 1 result

(5) CALLT execution status saving registers (CTPC, CTPSW)
There are two CALLT execution status saving registers, CTPC and CTPSW.
When the CALLT instruction is executed, the contents of the program counter (PC) are saved to CTPC, and
the program status word (PSW) contents are saved to CTPSW.
The contents saved to CTPC consist of the address of the next instruction after the CALLT instruction.
The current PSW contents are saved to CTPSW.
Bits 31 to 26 CTPC and bits 31 to 8 of CTPSW are reserved (fixed to 0) for future function expansion.

31 2625 0

IR After reset
CTPC o|jojo|0|0]|0 (PC contents saved)

OxxxxxxxH
(x: Undefined)

31 8 7 0

T T 1 T 11

After reset
CTPSW o|0|l0|0|0|0O|0O|O|O|0O|0O|O|O|O|O|O|O(O|O|O|0O[0|0]|O0|(PSW contents saved) 000000xxH

(x: Undefined)
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(6) Exception/debug trap status saving registers (DBPC, DBPSW)
There are two exception/debug trap status saving registers, DBPC and DBPSW.

Upon occurrence of an exception trap or debug trap, the contents of the program counter (PC) are saved to

DBPC, and the program status word (PSW) contents are saved to DBPSW.

The contents saved to DBPC consist of the address of the next instruction after the instruction executed when
an exception trap or debug trap occurs.

The current PSW contents are saved to DBPSW.

These registers can be read or written only in the period between DBTRAP instruction or illegal opcode
execution and DBRET instruction execution.

Bits 31 to 26 of DBPC and bits 31 to 8 of DBPSW are reserved (fixed to 0) for future function expansion.

When the DBRET instruction has been executed, the values of DBPC and DBPSW are restored to the PC and

PSW, respectively.

DBPC 0o|0j0f0(0]|0

DBPSW o|jojofjo|0|0|0O|0

0|0 |(PSW contents saved)

After reset
OxxxxXxxxH
(x: Undefined)

After reset
000000xxH
(x: Undefined)

(7) CALLT base pointer (CTBP)

The CALLT base pointer (CTBP) is used to specify table addresses and generate target addresses (bit O is

fixed to 0).

Bits 31 to 26 are reserved (fixed to 0) for future function expansion.

31 2625
I

CTBP ojojojojo|o

T T T 1 11
(Base address)

After reset
OXxxxxxxH
(x: Undefined)

(8) Program ID register (ASID)

The ASID register sets the ID of the program in progress.
Bits 31 to 8 of this register are reserved for future function expansion (fixed to 0).

Caution To use the V850E/MA3, initialize the ASID register to 00H in its initialization routine.

31 8 7
T 1T 1 T 11
After reset
ASID 0|0|0/0|0|0O|0|O|O 0o|0|0|0|0|0O|0O|O ASID 000000xxH
(x: Undefined)
Bit position Bit name Function
7t00 ASID ID of program under execution
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3.3 Operating Modes

3.3.1 Operating modes
The V850E/MAS3 has the following operating modes. Mode specification is carried out using the MODEOQO and
MODE!1 pins.

(1) Normal operation mode

(a) Single-chip mode
Access to the internal ROM is enabled.
In the single-chip mode, after system reset is cleared, each pin related to the bus interface enters the port
mode, program execution branches to the reset entry address of the internal ROM, and instruction
processing starts. By setting the PMCAL, PMCAH, PMCDL, PMCCS, PMCCT, PMCCM, and PMCCD
registers to the alternate function by instruction, an external device can be connected to the external
memory area.

(2) Flash memory programming mode (flash memory versions only (see Table 1-1))
If this mode is specified, programming the on-chip flash memory by the flash memory programmer is enabled.

3.3.2 Operating mode specification

The operating mode is specified according to the status of the MODEO and MODET pins. In an application system,
fix the specification of these pins and do not change them during operation. Operation is not guaranteed if these pins
are changed during operation.

MODEH1 MODEO Operation Mode Remarks
L L Normal operation mode (single-chip mode) Internal ROM area is allocated from address 000000H.
H L Flash memory programming mode™** -
Other than above Setting prohibited

Note Flash memory versions only (see Table 1-1)

Remark L: Low-level input
H: High-level input
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3.4 Address Space

3.4.1 CPU address space

The CPU of the VB50E/MA3 has 32-bit architecture and supports up to 4 GB of linear address space (data space)
during operand addressing (data access). Also, in instruction address addressing, a maximum of 64 MB of linear
address space (program space) is supported.

Figure 3-2 shows the CPU address space.

Figure 3-2. CPU Address Space

CPU address space

FFFFFFFFH
gt P\t Data area
(4 GB linear)
04000000H
03FFFFFFH
Program area
(64 MB linear)
00000000H
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3.4.2 Image

A 256 MB physical address space is seen as 16 images in the 4 GB CPU address space. In actuality, the same
256 MB physical address space is accessed regardless of the values of bits 31 to 28 of the CPU address. Figure 3-3
shows the image of the virtual addressing space.

Physical address x0000000H can be seen as CPU address 00000000H, and in addition, can be seen as address
10000000H, address 20000000H, ... , address EO000000H, or address FOOO0000H.

Figure 3-3. Images on Address Space

CPU address space

FFFFFFFFH .
Image \\\
FOO0OO0000H \\\
EFFFFFFFH R |
Image AN N
N I <\ Physical address space
E0000000H \ 7 On-chip peripheral 1/0 FFFFFFFH
DFFFFFFFH .. N
AN N Internal RAM
Image \\/\/ AV
L L PN External memory
20000000H o PR
1FFFFFFFH K BN Internal ROM 0000000H
Image /) /// ///
10000000H s K
OFFFFFFFH o/
Image ,/
00000000H ’
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3.4.3 Wraparound of CPU address space

(1) Program space
Of the 32 bits of the PC (program counter), the higher 6 bits are fixed to 0, and only the lower 26 bits are valid.
Even if a carry or borrow occurs from bit 25 to 26 as a result of a branch address calculation, the higher 6 bits
ignore the carry or borrow.
Therefore, the upper-limit address of the program space, address 03FFFFFFH, and the lower-limit address
00000000H become contiguous addresses. Wraparound refers to a situation like this whereby the upper-limit
address and lower-limit address become contiguous.

Caution The 4 KB area of 03FFFO00H to 03FFFFFFH can be seen as an image of OFFFFOOOH to
OFFFFFFFH. This area is access-prohibited. Therefore, do not execute any branch address
calculation in which the result will reside in any part of this area.

00000001H Program space

00000000H

(+) direction (-) direction
03FFFFFFH

03FFFFFEH
. Program space

(2) Data space
The result of an operand address calculation that exceeds 32 bits is ignored.
Therefore, the upper-limit address of the program space, address FFFFFFFFH, and the lower-limit address
00000000H are contiguous addresses, and the data space is wrapped around at the boundary of these
addresses.

00000001H Data space
00000000H
(+) direction (-) direction
FFFFFFFFH
FFFFFFFEH
Data space
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3.4.4 Memory map
The V850E/MA3 reserves areas as shown in Figure 3-4.

Figure 3-4. Memory Map

xFFFFFFFH Ty

On-chip peripheral 4 KB

1/0 area

xFFFFO00H iR
xFFFEFFFH

Internal RAM area 60 KB
xFFF0000H 1y
xFFEFFFFH

"~ ~=| 256 MB

Access prohibitedNet
x0100000H 1
x00FFFFFH

Internal ROM area 1MB
x0000000H IR

Note By setting the PMCAL, PMCAH, PMCDL, PMCCS, PMCCT, PMCCM, and PMCCD registers to the
alternate function, this area can be used as external memory area.
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3.45 Area

(1) Internal ROM area
1 MB of addresses 0000000H to OOFFFFFH is reserved as an internal ROM area.

(a) Internal ROM (256 KB)

256 KB are allocated to addresses 0000000H to 003FFFFH in the following versions.

Accessing addresses 0040000H to 00OFFFFFH is prohibited.

o 14PD703131BY, 703132BY, 703136BY

Figure 3-5. Internal ROM Area (256 KB)

O0OFFFFFH
-~ Access-prohibited -~
area
0040000H
003FFFFH
Internal ROM
(256 KB)
0000000H

(b) Internal ROM (512 KB)

512 KB are allocated to addresses 0000000H to 007FFFFH in the following versions.

Accessing addresses 0080000H to 00FFFFFH is prohibited.

e 14PD703133BY, 703134BY, 70F3134BY

Figure 3-6. Internal ROM Area (512 KB)

O0OFFFFFH
Access-prohibited L
area N
0080000H
007FFFFH
Internal ROM
(512 KB)
0000000H
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(2) Internal RAM area
60 KB of addresses FFFOO00H to FFFEFFFH are reserved as the internal RAM area.

(a) Internal RAM (8 KB)
8 KB are allocated to addresses FFFDOOOH to FFFEFFFH of the following versions.
Accessing addresses FFFOO00H to FFFCFFFH is prohibited.

e 4PD703136BY

Figure 3-7. Internal RAM Area (8 KB)

FFFEFFFH
Internal RAM
(8 KB)
FFFDOOOH
FFFCFFFH
Access-prohibited
area
FFFOOOOH

(b) Internal RAM (16 KB)
16 KB are allocated to addresses FFFBOOOH to FFFEFFFH of the following versions.
Accessing addresses FFFOO00H to FFFAFFFH is prohibited.
e 14PD703131BY, 703133BY

Figure 3-8. Internal RAM Area (16 KB)

FFFEFFFH
Internal RAM
(16 KB)
FFFBOOOH
FFFAFFFH
Access-prohibited
area
FFFOOOOH
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(c) Internal RAM (32 KB)

32 KB are allocated to addresses FFF7000H to FFFEFFFH of the following versions.

Accessing addresses FFFOO00H to FFF6FFFH is prohibited.

e 1PD703132BY, 703134BY, 70F3134BY

Figure 3-9. Internal RAM Area (32 KB)

FFFEFFFH
Internal RAM
(32 KB)
FFF7000H
FFF6FFFH
Access-prohibited
area
FFFOOOOH
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@)

On-chip peripheral I/O area
4 KB of memory, addresses FFFFOOOH to FFFFFFFH, is provided as an on-chip peripheral I/O area.
An image of addresses FFFFO00H to FFFFFFFH can be seen at addresses 3FFFO00H to 3FFFFFFH"".

Note Addresses 3FFFOOOH to 3FFFFFFH are access-prohibited. To access the on-chip peripheral 1/O,
specify addresses FFFFOOOH to FFFFFFFH.

FFFFFFFH

On-chip peripheral I/O area
(4 KB)

FFFFO00H

66

@

On-chip peripheral I/O registers associated with the operating mode specification and the state monitoring for
the on-chip peripheral I/0 are all memory-mapped to the on-chip peripheral /O area. Program fetches cannot
be executed from this area.

Cautions 1. In the VB50E/MAS, if a register is word accessed, halfword access is performed twice in
the order of lower address, then higher address of the word area, disregarding the lower
2 bits of the address.

2. For registers in which byte access is possible, if halfword access is executed, the higher
8 bits become undefined during the read operation, and the lower 8 bits of data are
written to the register during the write operation.

3. Addresses that are not defined as registers are reserved for future expansion. If these
addresses are accessed, the operation is undefined and not guaranteed.

Addresses 3FFFO00H to 3FFFFFFH cannot be specified as the source/destination
address of DMA transfer. Be sure to use addresses FFFFOOOH to FFFFFFFH for the
source/destination address of DMA transfer.

External memory area

256 MB are available for external memory area. The lower 64 MB can be used as program/data area and the
higher 192 MB as data area.

Access to the external memory area uses the chip select signal assigned to each memory block (access is
carried out in the CS unit set by the CSCO0 and CSC1 registers).

Note that the internal ROM, internal RAM, and on-chip peripheral I/O areas cannot be accessed as external
memory areas.
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3.4.6 External memory expansion

By setting the PMCn register to the alternate function, an external memory device can be connected to the external
memory space using each pin of ports AL, AH, DL, CS, CT, CM, and CD. Each register is set by selecting the
alternate function for each pin of these ports using the PMCn register (n = AL, AH, DL, CS, CT, CM, CD).

After reset, since the internal ROM area is accessed, each pin of ports AL, AH, DL, CS, CT, CM, and CD enters
the port mode and external devices cannot be used.

To use external memory, set the PMCn register.

3.4.7 Recommended use of address space

The architecture of the V850E/MAS requires that a register that serves as a pointer be secured for address
generation in operand data accessing of data space. Operand data access from an instruction can be directly
executed at the address in this pointer register £32 KB. However, because the general-purpose registers that can be
used as a pointer register are limited, by minimizing the deterioration of address calculation performance when
changing the pointer value, the number of usable general-purpose registers for handling variables is maximized, and
the program size can be saved.

(1) Program space
Of the 32 bits of the program counter (PC), the higher 6 bits are fixed to 0, and only the lower 26 bits are valid.
Therefore, a contiguous 64 MB space, starting from address 00000000H, unconditionally corresponds to the
memory map of the program space.

(2) Data space
With the V850E/MAS, a 256 MB physical address space is seen as 16 images in the 4 GB CPU address space.
The highest bit (bit 25) of this 26-bit address is assigned as an address sign-extended to 32 bits.

(a) Application of wraparound
When R = r0 (zero register) is specified by the LD/ST disp16 [R] instruction, an addressing range of
00000000H +32 KB can be referenced by the sign-extended disp16.
The zero register (r0) is a register set to 0 by the hardware, and eliminates the need for additional registers
for the pointer.

Example For 4PD703132BY

0003FFFFH

00007FFFH

Internal ROM area 32 KB

(R=) 00000000H

On-chip peripheral

FFFFFO0O0H /O area 4KB
FFFFEFFFH

Internal RAM area 28 KB
FFFF8000H |
FFFF7FFFH
FFFF7000H
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Figure 3-10. Recommended Memory Map

Program space Data space
FFFFFFFFH On-chip \
FFFFFDO2H| | || _peripheral /O_ | .
FFFFFD91H .
FFFFFOOOH | | - N
FFFFEFFFH "
Internal RAM
Access T onhip xFFFFFFFH
FEFF0000H prohibitegete 2 .~ | __peripheral /O | xFFFFD92H
N o XFFFFD91H
o B xFFFFO0O0H
o \\ xFFFEFFFH
‘ * Internal RAM
= oy T T xFFF7000H
o . Access xFFF6FFFH
o - =F = .| prohibitedNote 2 xFEF0000H
04000000H . «FFEFFEFH
03FFFFFFH On-chip
peripheral
03FFF000H l/ONete !
03FFEFFFH
Internal RAM
03FF7000H |y
03FF6FFFH Access
03FF0000H prohibitedNote 2 External External
03FEFFFFH memory memory
Program space
64 MB External
memory x0100000H
v X00FFFFFH
P x0080000H
v x007FFFFH
Internal ROM
// x0000000H
00100000H .. ‘ e
000FFFFFH e
00080000H| | I o J
0007FFFFH o s
Intemal ROM 1" Internal ROM |
00000000H . ‘

Notes 1. This area is access-prohibited. To access the on-chip peripheral 1/O, specify addresses FFFFOOOH
to FFFFFFFH.
2. The operation is not guaranteed if an access-prohibited area is accessed.

Remarks 1. The arrows indicate the recommended area.
2. This is a recommended memory map when the 4PD703134BY is set to the single-chip mode,
and used in external expansion mode.
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3.4.8 On-chip peripheral I/O registers

(1711)

Address Function Register Name Symbol R/W | Bit Units for Manipulation | After Reset
1 8 16
FFFFFOOOH Port AL register PAL R/W \/ Undefined
FFFFFOOOH | Port ALL register PALL R/W \/ \ Undefined
FFFFFOO1H | Port ALH register PALH R/W \/ \/ Undefined
FFFFFOO2H Port AH register PAH R/W \/ Undefined
FFFFFOO2H | Port AHL register PAHL R/W \/ \/ Undefined
FFFFFO03H | Port AHH register PAHH R/W \/ \ Undefined
FFFFFO04H Port DL register PDL R/W \ Undefined
FFFFFO04H | Port DLL register PDLL R/W J J Undefined
FFFFFOO5H | Port DLH register PDLH RW \ «/ Undefined
FFFFFO08H Port CS register PCS R/W v v Undefined
FFFFFOOAH Port CT register PCT R/W \/ \ Undefined
FFFFFOOCH Port CM register PCM RW N N Undefined
FFFFFOOEH Port CD register PCD RW «/ «/ Undefined
FFFFFO12H Port BD register PBD R/W \/ \/ Undefined
FFFFFO20H Port AL mode register PMAL R/W \ FFFFH
FFFFFO20H | Port AL mode register L PMALL R/W J J FFH
FFFFFO021H | Port AL mode register H PMALH R/W J J FFH
FFFFF022H Port AH mode register PMAH R/W \ FFFFH
FFFFF022H | Port AH mode register L PMAHL R/W \/ \/ FFH
FFFFF023H | Port AH mode register H PMAHH | R/W J J FFH
FFFFF024H Port DL mode register PMDL R/W J FFFFH
FFFFF024H | Port DL mode register L PMDLL R/W \/ S FFH
FFFFFO25H | Port DL mode register H PMDLH R/W \/ \/ FFH
FFFFF028H Port CS mode register PMCS RW N N FFH
FFFFFO2AH Port CT mode register PMCT R/W \/ \/ FFH
FFFFFO2CH Port CM mode register PMCM R/W S S FFH
FFFFFO2EH Port CD mode register PMCD R/W \/ \/ FFH
FFFFFO32H Port BD mode register PMBD R/W J J FFH
FFFFFO40H Port AL mode control register PMCAL R/W \ 0000H
FFFFFO40H | Port AL mode control register L PMCALL | R/W J J 00H
FFFFFO041H | Port AL mode control register H PMCALH | R/W \/ \/ O0H
FFFFF042H Port AH mode control register PMCAH R/W \/ 0000H
FFFFF042H | Port AH mode control register L PMCAHL | R/W S \/ O0H
FFFFF043H | Port AH mode control register H PMCAHH | R/W J J 00H
FFFFF044H Port DL mode control register PMCDL R/W \ 0000H
FFFFF044H | Port DL mode control register L PMCDLL | RW J J 00H
FFFFF045H | Port DL mode control register H PMCDLH | R/W \ \/ O0H
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(2/11)
Address Function Register Name Symbol R/W | Bit Units for Manipulation | After Reset
1 8 16

FFFFF048H Port CS mode control register PMCCS R/W \ \ 00H
FFFFF049H Port CS function control register PFCCS R/W J J 00H
FFFFFO4AH Port CT mode control register PMCCT R/W \ \ 00H
FFFFF04BH Port CT function control register PFCCT R/W \ \ OO0H
FFFFFO4CH | Port CM mode control register PMCCM | RW J J 00H
FFFFFO4EH Port CD mode control register PMCCD R/W \ \ 00H
FFFFFO52H Port BD mode control register PMCBD R/W \ \ OO0H
FFFFFO60H Chip area select control register 0 CSCo R/W \ 2C11H
FFFFFO62H Chip area select control register 1 CSCH1 R/W 2C11H
FFFFFO68H Endian configuration register BEC R/W \ 0000H
FFFFFOG6EH System wait control register VSWC R/W \ 77H
FFFFFO80H DMA source address register OL DSAOL R/W \ Undefined
FFFFFO82H DMA source address register OH DSAOH R/W \ Undefined
FFFFF084H DMA destination address register OL DDAOL R/W \ Undefined
FFFFFO86H DMA destination address register OH DDAOH R/W \ Undefined
FFFFFO88H DMA source address register 1L DSA1L R/W \ Undefined
FFFFFO8AH DMA source address register 1H DSA1H R/W \ Undefined
FFFFFO8CH DMA destination address register 1L DDA1L R/W \ Undefined
FFFFFO8EH DMA destination address register 1H DDA1H R/W \ Undefined
FFFFFO90H DMA source address register 2L DSA2L R/W \ Undefined
FFFFFO92H DMA source address register 2H DSA2H R/W \ Undefined
FFFFF094H DMA destination address register 2L DDA2L R/W \ Undefined
FFFFFO96H DMA destination address register 2H DDA2H R/W \ Undefined
FFFFFO98H DMA source address register 3L DSA3L R/W \ Undefined
FFFFFO9AH DMA source address register 3H DSA3H R/W \ Undefined
FFFFFO9CH DMA destination address register 3L DDA3L R/W \ Undefined
FFFFFO9EH DMA destination address register 3H DDAS3H R/W \ Undefined
FFFFFOCOH DMA transfer count register 0 DBCO R/W \ Undefined
FFFFFOC2H DMA transfer count register 1 DBCH1 R/W \/ Undefined
FFFFFOC4H DMA transfer count register 2 DBC2 R/W \ Undefined
FFFFFOC6H DMA transfer count register 3 DBC3 R/W \ Undefined
FFFFFODOH DMA addressing control register 0 DADCO R/W \/ 0000H
FFFFFOD2H DMA addressing control register 1 DADCH1 R/W \ 0000H
FFFFFOD4H DMA addressing control register 2 DADC2 R/W \ 0000H
FFFFFOD6H DMA addressing control register 3 DADC3 R/W \/ 0000H
FFFFFOEOH | DMA channel control register 0 DCHCO R/W J J 00H
FFFFFOE2H DMA channel control register 1 DCHCH1 R/W \ \ OO0H
FFFFFOE4H | DMA channel control register 2 DCHC2 R/W J J 00H
FFFFFOE6H | DMA channel control register 3 DCHC3 R/W J J 00H
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(3/11)
Address Function Register Name Symbol R/W | Bit Units for Manipulation | After Reset
1 8 16
FFFFF100H Interrupt mask register 0 IMRO R/W v | FFFFH
FFFFF100H | Interrupt mask register OL IMROL R/W J J FFH
FFFFF101H | Interrupt mask register OH IMROH R/W J J FFH
FFFFF102H Interrupt mask register 1 IMR1 R/W v | FFFFH
FFFFF102H | Interrupt mask register 1L IMR1L R/W \/ S FFH
FFFFF103H | Interrupt mask register 1H IMR1H R/W \/ \/ FFH
FFFFF104H Interrupt mask register 2 IMR2 R/W v | FFFFH
FFFFF104H | Interrupt mask register 2L IMR2L RW S «/ FFH
FFFFF105H | Interrupt mask register 2H IMR2H R/W S S FFH
FFFFF106H Interrupt mask register 3 IMR3 R/W V| FFFFH
FFFFF106H | Interrupt mask register 3L IMR3L R/W J J FFH
FFFFF107H | Interrupt mask register 3H IMR3H RW S \/ FFH
FFFFF110H Interrupt control register 0 WDTIC R/W J J 47H
FFFFF112H Interrupt control register 1 P00ICO R/W J J 47H
FFFFF114H Interrupt control register 2 POOIC1 R/W J J 47H
FFFFF116H Interrupt control register 3 POOIC4 RW \/ \/ 47H
FFFFF118H Interrupt control register 4 P00IC5 R/W J J 47H
FFFFF11AH Interrupt control register 5 P10IC6 R/W J J 47H
FFFFF11CH Interrupt control register 6 P10IC7 RW N N 47H
FFFFF11EH Interrupt control register 7 PO1ICO RW \/ \/ 47H
FFFFF120H Interrupt control register 8 PO1IC1 RW S \/ 47H
FFFFF122H Interrupt control register 9 PO1IC2 R/W \ \ 47H
FFFFF124H Interrupt control register 10 PO1IC3 RW N N 47H
FFFFF126H Interrupt control register 11 P11IC4 R/W N N 47H
FFFFF128H Interrupt control register 12 P11IC5 RW S \ 47H
FFFFF12AH Interrupt control register 13 P02IC1 R/W J J 47H
FFFFF12CH | Interrupt control register 14 P02IC2 R/W J J 47H
FFFFF12EH Interrupt control register 15 P12IC4 RW \/ \/ 47H
FFFFF130H Interrupt control register 16 P12IC5 R/W J J 47H
FFFFF132H Interrupt control register 17 P12IC6 R/W J J 47H
FFFFF134H Interrupt control register 18 P13ICO R/W J J 47H
FFFFF136H Interrupt control register 19 P13IC1 RW \/ \/ 47H
FFFFF138H Interrupt control register 20 P13IC2 R/W J J 47H
FFFFF13AH Interrupt control register 21 P13IC3 R/W J J 47H
FFFFF13CH | Interrupt control register 22 P13IC4 R/W J J 47H
FFFFF13EH Interrupt control register 23 P13IC7 RW \/ \/ 47H
FFFFF140H Interrupt control register 24 P05ICO R/W J J 47H
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FFFFF142H Interrupt control register 25 PO5ICA R/W J J 47H
FFFFF144H Interrupt control register 26 CMICDO | RW \ \ 47H
FFFFF146H Interrupt control register 27 CMICD1 R/W J J 47H
FFFFF148H Interrupt control register 28 CMICD2 | RW \ \ 47H
FFFFF14AH | Interrupt control register 29 CMICD3 | RW ol ol 47H
FFFFF14CH Interrupt control register 30 CM10ICO | RW J J 47H
FFFFF14EH Interrupt control register 31 CM10IC1 | RW \ \ 47H
FFFFF150H Interrupt control register 32 OVPICO R/W \ \ 47H
FFFFF152H Interrupt control register 33 ovaic R/W J J 47H
FFFFF154H Interrupt control register 34 OVPIC1 R/W \ \ 47H
FFFFF156H Interrupt control register 35 OVPIC2 R/W \ \ 47H
FFFFF158H Interrupt control register 36 DMAICO R/W \ J 47H
FFFFF15AH Interrupt control register 37 DMAICH R/W \ \ 47H
FFFFF15CH Interrupt control register 38 DMAIC2 | R/W \ \ 47H
FFFFF15EH Interrupt control register 39 DMAIC3 R/W \ J 47H
FFFFF160H Interrupt control register 40 SEICO R/W \ \ 47H
FFFFF162H Interrupt control register 41 SRICO R/W \ \ 47H
FFFFF164H Interrupt control register 42 STICO R/W J J 47H
FFFFF166H Interrupt control register 43 SEIC1 R/W \ \ 47H
FFFFF168H Interrupt control register 44 SRIC1 R/W \ \ 47H
FFFFF16AH Interrupt control register 45 STICA R/W J J 47H
FFFFF16CH Interrupt control register 46 SEIC2 R/W \ \ 47H
FFFFF16EH Interrupt control register 47 SRIC2 R/W \ \ 47H
FFFFF170H Interrupt control register 48 STIC2 R/W J J 47H
FFFFF172H Interrupt control register 49 SEIC3 R/W \ \ 47H
FFFFF174H Interrupt control register 50 SRIC3 RW \ \ 47H
FFFFF176H Interrupt control register 51 STIC3 R/W J J 47H
FFFFF178H Interrupt control register 52 ADIC R/W \ \ 47H
FFFFF1FAH In-service priority register ISPR R \ J 00H
FFFFF1FCH Command register PRCMD w J Undefined
FFFFF1FEH Power save control register PSC R/W v v 00H
FFFFF200H | A/D converter mode register 0 ADMO R/W ol ol 00H
FFFFF201H A/D converter mode register 1 ADM1 R/W \ 07H
FFFFF202H A/D converter mode register 2 ADM2 R/W \ \ 02H
FFFFF210H A/D conversion result register 0 (10BIT) ADCRO R \ 0000H
FFFFF212H A/D conversion result register 1 (10BIT) ADCR1 R < 0000H
FFFFF214H A/D conversion result register 2 (10BIT) ADCR2 R \ 0000H
FFFFF216H A/D conversion result register 3 (10BIT) ADCR3 R \ 0000H
FFFFF218H A/D conversion result register 4 (10BIT) ADCR4 R < 0000H
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FFFFF21AH A/D conversion result register 5 (10BIT) ADCR5 R \ 0000H
FFFFF21CH A/D conversion result register 6 (10BIT) ADCR6 R \ 0000H
FFFFF21EH A/D conversion result register 7 (10BIT) ADCR7 R \ 0000H
FFFFF220H A/D conversion result register OH (8BIT) ADCROH R \/ 00H
FFFFF221H A/D conversion result register 1H (8BIT) ADCR1H R S O00H
FFFFF222H A/D conversion result register 2H (8BIT) ADCR2H R \/ O00H
FFFFF223H A/D conversion result register 3H (8BIT) ADCR3H R N 00H
FFFFF224H A/D conversion result register 4H (8BIT) ADCR4H R J 00H
FFFFF225H A/D conversion result register 5H (8BIT) ADCR5H R S O00H
FFFFF226H A/D conversion result register 6H (8BIT) ADCR6H R \/ O00H
FFFFF227H A/D conversion result register 7H (8BIT) ADCR7H R N 00H
FFFFF288H A/D trigger select register ADTS R/W \/ \/ O1H
FFFFF2COH D/A conversion value setting register 0 DAOCSO0 R/W S 00H
FFFFF2C1H D/A conversion value setting register 1 DAOCSH1 R/W \/ O00H
FFFFF2C2H | D/A converter mode register DAOM R/W J J 00H
FFFFF400H Port 0 register PO R/W J J Undefined
FFFFF402H Port 1 register P1 RW S v Undefined
FFFFF404H Port 2 register P2 R/W J J Undefined
FFFFF406H Port 3 register P3 R/W J J Undefined
FFFFF408H Port 4 register P4 R/W J J Undefined
FFFFF40AH Port 5 register P5 R/W S v Undefined
FFFFF40EH Port 7 register P7 R \/ \ Undefined
FFFFF410H Port 8 register P8 N N Undefined
FFFFF420H Port 0 mode register PMO R/W \/ \/ FFH
FFFFF422H Port 1 mode register PM1 R/W S \ FFH
FFFFF424H Port 2 mode register PM2 R/W \/ \/ FFH
FFFFF426H Port 3 mode register PM3 R/W J J FFH
FFFFF428H Port 4 mode register PM4 R/W \/ \/ FFH
FFFFF42AH Port 5 mode register PM5 R/W S S FFH
FFFFF440H Port 0 mode control register PMCO R/W \/ \/ 00H
FFFFF442H Port 1 mode control register PMCH R/W J J 00H
FFFFF444H Port 2 mode control register PMC2 R/W \/ J 01H
FFFFF446H Port 3 mode control register PMC3 RW S S O0H
FFFFF448H Port 4 mode control register PMC4 R/W \/ \/ 00H
FFFFF44AH | Port 5 mode control register PMC5 R/W J J 00H
FFFFF44EH Port 7 mode control register PMC7 R/W \/ J O0H
FFFFF460H Port 0 function control register PFCO R/W S S O0H
FFFFF462H Port 1 function control register PFC1 R/W \/ \/ 00H
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FFFFF464H Port 2 function control register PFC2 R/W J J 00H

FFFFF466H Port 3 function control register PFC3 R/W v v 00H

FFFFF468H Port 4 function control register PFC4 R/W J J 00H

FFFFF46AH Port 5 function control register PFC5 R/W v v 00H

FFFFF480H Bus cycle type configuration register 0 BCTO R/W v |8888H
FFFFF482H Bus cycle type configuration register 1 BCT1 R/W v |8888H
FFFFF484H Data wait control register 0 DWCO R/W J 7777H
FFFFF486H Data wait control register 1 DWCH R/W J 7777H
FFFFF488H Bus cycle control register BCC R/W v | FFFFH
FFFFF48AH Address setup wait control register ASC R/W J FFFFH
FFFFF48CH Bus cycle period control register BCP R/W J 00H

FFFFF48EH Local bus sizing control register LBS R/W v |5555H
FFFFF494H DMA flyby transfer wait control register FWC R/W v | 7777H
FFFFF496H DMA flyby transfer idle control register FIC R/W v |3333H
FFFFF498H Bus mode control register BMC R/W ol v 01H

FFFFF49AH Page ROM configuration register PRC R/W V| 7000H
FFFFF49CH Write access synchronization control register WAS w \ 00H

FFFFF49EH Address hold wait control register AHC R/W J FFFFH
FFFFF4A4H SDRAM configuration register 1 SCR1 R/W v | 30COH
FFFFF4A6H SDRAM refresh control register 1 RFS1 R/W J 0000H
FFFFF4ACH SDRAM configuration register 3 SCR3 R/W J 30COH
FFFFF4AEH SDRAM refresh control register 3 RFS3 R/W J 0000H
FFFFF4BOH SDRAM configuration register 4 SCR4 R/W v | 30COH
FFFFF4B2H SDRAM refresh control register 4 RFS4 R/W v 0000H
FFFFF4B8H SDRAM configuration register 6 SCR6 R/W J 30COH
FFFFF4BAH SDRAM refresh control register 6 RFS6 R/W J 0000H
FFFFF540H Timer DO TMDO R \/ 0000H
FFFFF542H Compare register DO CMDO R/W \ 0000H
FFFFF544H Timer mode control register DO TMCDO R/W \ \ O00H

FFFFF550H Timer D1 TMD1 R \ 0000H
FFFFF552H Compare register D1 CMD1 R/W \/ 0000H
FFFFF554H Timer mode control register D1 TMCD1 R/W \ S 00H

FFFFF560H Timer D2 TMD2 R < 0000H
FFFFF562H Compare register D2 CMD2 R/W \ 0000H
FFFFF564H | Timer mode control register D2 TMCD2 R/W J J 00H

FFFFF570H Timer D3 TMD3 R \ 0000H
FFFFF572H Compare register D3 CMD3 R/W S 0000H
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FFFFF574H | Timer mode control register D3 TMCD3 R/W S \/ 00H
FFFFF5COH | Timer ENC10 TMENC10 | R/W \ 0000H
FFFFF5C2H Compare register 100 CM100 R/W \/ 0000H
FFFFF5C4H Compare register 101 CM101 R/W \ 0000H
FFFFF5C6H Capture/compare register 100 CC100 R/W S 0000H
FFFFF5C8H Capture/compare register 101 CccCi1o1 R/W \ 0000H
FFFFF5CAH Capture/compare control register 10 CCR10 R/W N 00H
FFFFF5CBH | Timer unit mode register 10 TUM10 R/W \/ 00H
FFFFF5CCH | Timer control register 10 TMC10 R/W \/ \/ 00H
FFFFF5CDH | Valid edge select register 10 SESA10 R/W \/ O00H
FFFFF5CEH | Prescaler mode register 10 PRM10 R/W N 07H
FFFFF5CFH | Status register 10 STATUS10| R «/ «/ O0H
FFFFF600H | TMQO control register 0 TQOCTLO | RW v v 00H
FFFFF601H | TMQO control register 1 TQOCTL1 | RW \/ \ 00H
FFFFF602H | TMQO I/O control register 0 TQOIOCO | R/W J J 00H
FFFFF603H | TMQO I/O control register 1 TQOIOC1 | RW «/ «/ O0H
FFFFF604H | TMQO I/O control register 2 TQoIOC2 | RW v v 00H
FFFFF605H | TMQO option register 0 TQOOPTO | RW \/ \ 00H
FFFFF606H TMQO capture/compare register 0 TQOCCRO | R/'W \/ 0000H
FFFFF608H TMQO capture/compare register 1 TQOCCR1 | R/'W S 0000H
FFFFF60AH TMQO capture/compare register 2 TQOCCR2 | R/'W S 0000H
FFFFF60CH TMQO capture/compare register 3 TQOCCR3 | R'W \ 0000H
FFFFF60EH TMQO counter read buffer register TQOCNT R J 0000H
FFFFF620H | TMQO option register 1 TQOOPT1 | RW N N 00H
FFFFF621H | TMQO option register 2 TQOOPT2 | RW v v 00H
FFFFF622H | TMQO I/O control register 3 TQOIOC3 | RW \/ \/ A8H
FFFFF624H TMQO dead time compare register TQODTC R/W J 0000H
FFFFF630H | High-impedance output control register 0 HZAOCTLO | R/W N N 00H
FFFFF631H | High-impedance output control register 1 HZAOCTL1 | R/W \/ \/ 00H
FFFFF640H TMPO control register O TPOCTLO R/W \/ \/ O00H
FFFFF641H TMPO control register 1 TPOCTLA1 R/W N N 00H
FFFFF642H | TMPO I/O control register 0 TPOIOCO | R/W «/ «/ O0H
FFFFF643H | TMPO I/O control register 1 TPOIOCH R/W v v 00H
FFFFF644H TMPO 1/O control register 2 TPOIOC2 R/W \/ \/ O00H
FFFFF645H | TMPO option register 0 TPOOPTO | R/W J J 00H
FFFFF646H TMPO capture/compare register 0 TPOCCRO | R/W S 0000H
FFFFF648H TMPO capture/compare register 1 TPOCCR1 | R/W \ 0000H
FFFFF64AH TMPO counter read buffer register TPOCNT R \ 0000H
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FFFFF660H TMP1 control register 0 TP1CTLO | R/W \ \ 00H
FFFFF661H | TMP1 control register 1 TP1CTL1 | R/W \ \ 00H
FFFFF662H TMP1 1/O control register 0 TP110CO R/W \ \ 00H
FFFFF663H | TMP1 I/O control register 1 TP110C1 | RW S \ 00H
FFFFF664H TMP1 1/O control register 2 TP110C2 R/W \ \ 00H
FFFFF665H | TMP1 option register 0 TP1OPTO | R/W S \ O0H
FFFFF666H TMP1 capture/compare register 0 TP1CCRO | R/W 0000H
FFFFF668H TMP1 capture/compare register 1 TP1CCR1 | R/W 0000H
FFFFF66AH TMP1 counter read buffer register TP1CNT R 0000H
FFFFF680H | TMP2 control register 0 TP2CTLO | R/W \ \ 00H
FFFFF681H | TMP2 control register 1 TP2CTL1 | R/W \ \ 00H
FFFFF682H TMP2 1/O control register 0 TP210CO R/W \ \ 00H
FFFFF683H | TMP2 I/O control register 1 TP2IOC1 | R/W \ \ 00H
FFFFF684H TMP2 1/O control register 2 TP2I0C2 R/W \ \ 00H
FFFFF685H | TMP2 option register O TP20OPTO | RW S \ 00H
FFFFF686H TMP2 capture/compare register 0 TP2CCRO | R/W 0000H
FFFFF688H TMP2 capture/compare register 1 TP2CCR1 | R/W 0000H
FFFFF68AH TMP2 counter read buffer register TP2CNT R 0000H
FFFFF6COH Oscillation stabilization time select register OSTS R/W \ 01H
FFFFF6C1H Watchdog timer clock select register WDCS R/W \ 00H
FFFFF6C2H | Watchdog timer mode register WDTM R/W \ \ 00H
FFFFF700H | Port O function control expansion register PFCEO R/W \ \ OO0H
FFFFF702H | Port 1 function control expansion register PFCET1 R/W \ \ 00H
FFFFF704H | Port 2 function control expansion register PFCE2 R/W \ \ 00H
FFFFF706H | Port 3 function control expansion register PFCE3 R/W \ \ 00H
FFFFF70AH | Port 5 function control expansion register PFCES5 R/W \ \ 00H
FFFFF802H | System status register SYS R/W \ \ 00H
FFFFF804H | Chip select signal delay control register CSDC R/W S S OO0H
FFFFF810H DMA trigger factor register 0 DTFRO RW | M \ 00H
FFFFF812H | DMA trigger factor register 1 DTFR1 RW | M J 00H
FFFFF814H DMA trigger factor register 2 DTFR2 RW | M \ 00H
FFFFF816H | DMA trigger factor register 3 DTFR3 R/W | Mt S 00H
FFFFF820H | Power save mode register PSMR R/W \ \ OO0H
FFFFF822H | Clock control register CKC R/W \ \ 00H
FFFFF828H | Processor clock control register PCC R/W S S OO0H
FFFFF82AH | Watchdog timer reset status register WDRES RIW | M2 \ 00H
Notes 1. Only the seventh bit can be manipulated in bit units.

2. This register can be manipulated in bit units only when it is read.
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FFFFF840H Correction address register 0 CORADO R/W v | 00000000H
FFFFF840H | Correction address register OL CORADOL | R/W \ 0000H
FFFFF842H | Correction address register OH CORADOH | R/W \/ 0000H
FFFFF844H Correction address register 1 CORAD1 R/W v | 00000000H
FFFFF844H | Correction address register 1L CORAD1L | RW S 0000H
FFFFF846H | Correction address register 1H CORAD1H | R/W \ 0000H
FFFFF848H Correction address register 2 CORAD2 R/W N | 00000000H
FFFFF848H | Correction address register 2L CORAD2L | R/W \ 0000H
FFFFF84AH | Correction address register 2H CORAD2H | R/W \/ 0000H
FFFFF84CH Correction address register 3 CORAD3 R/W v | 00000000H
FFFFF84CH | Correction address register 3L CORAD3L | R/W \ 0000H
FFFFF84EH | Correction address register 3H CORAD3H | R/'W \ 0000H
FFFFF880H Correction control register CORCN RW | \ 00H
FFFFF8AOH DMA terminal count output control register DTOC R/W \/ 01H
FFFFF8A8H DMA interface control register DIFC R/W N 00H
FFFFF8ACH DMAAK width control register DAKW R/wW J 00H
FFFFFAOOH | UARTAO control register 0 UAOCTLO | RW | v | 10H
FFFFFAO1H UARTAO control register 1 UAOCTLA1 R/W \/ 00H
FFFFFAO2H UARTAO control register 2 UAOCTL2 R/W w/ FFH
FFFFFAO3H UARTAO option control register 0 UAOOPTO | RW | + \/ 14H
FFFFFAQ4H UARTAQO status register UAOSTR RW | v 00H
FFFFFAO6H UARTAQO receive data register UAORX R \/ FFH
FFFFFAO7H UARTAQO transmit data register UAOTX R/W N FFH
FFFFFAT10H | UARTAT1 control register 0 UAICTLO | RW | v | 10H
FFFFFA11H UARTAT1 control register 1 UA1CTL1 R/W \/ O00H
FFFFFA12H UARTAT1 control register 2 UA1CTL2 R/W \/ FFH
FFFFFA13H UARTAT1 option control register 0 UA10OPTO | R/W \ N 14H
FFFFFA14H UARTA1 status register UA1STR RW | «/ O0H
FFFFFA16H UARTAT receive data register UA1RX R \/ FFH
FFFFFA17H UARTAT1 transmit data register UATTX R/W \/ FFH
FFFFFA20H UARTAZ2 control register 0 UA2CTLO R/W J \/ 10H
FFFFFA21H UARTAZ2 control register 1 UA2CTL1 R/wW J 00H
FFFFFA22H UARTA2 control register 2 UA2CTL2 R/W \/ FFH
FFFFFA23H UARTA2 option control register 0 UA20PTO | R/W \ \/ 14H
FFFFFA24H | UARTA2 status register UA2STR RW | N | 00H
FFFFFA26H UARTA2 receive data register UA2RX R J FFH
FFFFFA27H UARTA2 transmit data register UA2TX R/W \/ FFH
FFFFFA30H UARTAS3 control register 0 UA3CTLO R/W \ \/ 10H
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FFFFFA31H UARTAS control register 1 UA3CTL1 | RW \ 00H
FFFFFA32H UARTAS control register 2 UA3CTL2 | RIW \ FFH
FFFFFA33H | UARTA3 option control register 0 UA3OPTO | RW | + v 14H
FFFFFA34H | UARTAS status register UA3STR |RW | \ O0H
FFFFFA36H UARTARS receive data register UA3RX R v FFH
FFFFFA37H UARTAS transmit data register UA3TX R/W v FFH
FFFFFCOOH External interrupt falling edge specification register 0 | INTFO RW | + v F3H
FFFFFCO2H External interrupt falling edge specification register 1 | INTF1 RW | v 3FH
FFFFFCO4H External interrupt falling edge specification register 2 | INTF2 RW | \ 76H
FFFFFCO6H External interrupt falling edge specification register 3 | INTF3 RW | + v 9FH
FFFFFCOAH External interrupt falling edge specification register 5 | INTF5 RW | + v 03H
FFFFFC1EH | NMI falling edge specification register NMIF RW | \ O0H
FFFFFC20H External interrupt rising edge specification register 0 | INTRO RW | v O00H
FFFFFC22H External interrupt rising edge specification register 1 | INTR1 RW | + v O00H
FFFFFC24H External interrupt rising edge specification register 2 | INTR2 RW | + v 00H
FFFFFC26H External interrupt rising edge specification register 3 | INTR3 RW | v O00H
FFFFFC2AH | External interrupt rising edge specification register 5 | INTR5 RW | + v 00H
FFFFFC3EH | NMI rising edge specification register NMIR RW | + v 00H
FFFFFDOOH | CSIBO control register 0 CBOCTLO | RW | + v O1H
FFFFFDO1H | CSIBO control register 1 CBOCTL1 | RW | \ O0H
FFFFFDO2H CSIBO control register 2 CBOCTL2 | R/W v O00H
FFFFFDO3H | CSIBO status register CBOSTR |RW | + v 00H
FFFFFDO4H CSIBO receive data register (16 bits) CBORX R v 0000H
‘ FFFFFDO4H | CSIBO receive data register L (8 bits) CBORXL R v O00H
FFFFFDO6H CSIBO transmit data register (16 bits) CBOTX R/W v 0000H
‘ FFFFFDO6H | CSIBO transmit data register L (8 bits) CBOTXL R/W v 00H
FFFFFD10H | CSIB1 control register 0 CB1CTLO | RW | + v 01H
FFFFFD11H | CSIB1 control register 1 CB1CTL1 |RW | \ O0H
FFFFFD12H CSIB1 control register 2 CB1CTL2 | R/W v O00H
FFFFFD13H | CSIB1 status register CB1STR |RW | + v 00H
FFFFFD14H CSIB1 receive data register (16 bits) CB1RX R v 0000H
‘ FFFFFD14H | CSIB1 receive data register L (8 bits) CB1RXL R v O00H
FFFFFD16H CSIB1 transmit data register (16 bits) CB1TX R/W v 0000H
‘ FFFFFD16H | CSIB1 transmit data register L (8 bits) CB1TXL R/W v 00H
FFFFFD20H | CSIB2 control register 0 CB2CTLO | RW | + v 01H
FFFFFD21H | CSIB2 control register 1 CB2CTL1 |RW | \ O0H
FFFFFD22H CSIB2 control register 2 CB2CTL2 | R/W v O00H
FFFFFD23H | CSIB2 status register CB2STR |RW | + v 00H
FFFFFD24H CSIB2 receive data register (16 bits) CB2RX R v 0000H
‘ FFFFFD24H | CSIB2 receive data register L (8 bits) CB2RXL R v O00H
FFFFFD26H CSIB2 transmit data register (16 bits) CB2TX R/W v 0000H
‘ FFFFFD26H | CSIB2 transmit data register L (8 bits) CB2TXL R/W v 00H
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FFFFFD80H 1IC shift register Inc R/W S 00H
FFFFFD82H IIC control register licc R/W \/ \/ 00H
FFFFFD83H Slave address register SVA R/W N 00H
FFFFFD84H | IIC clock select register lIcCL R/W J J O0H
FFFFFD85H IIC function expansion register lICX R/W S \ O0H
FFFFFD86H IIC status register lcs R S \/ 00H
FFFFFD8AH | IIC flag register IICF RW d d O0H
FFFFFD90H Prescaler mode register PRSM R/W \/ \/ 00H
FFFFFD91H Prescaler compare register PRSCM R/W S 00H
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3.4.9 Special registers
Special registers are registers that are protected from being written with illegal data due to a program hang-up.
The V850E/MA3 has the following five special registers.

¢ Power save control register (PSC)

e Processor clock control register (PCC)

¢ Clock control register (CKC)

e Watchdog timer mode register (WDTM)
Watchdog timer reset status register (WDRES)

In addition, a command register (PRCDM) is provided to protect against a write access to the special registers so
that the application system does not inadvertently stop due to a program hang-up. A write access to the special
registers is made in a specific sequence, and an illegal store operation is reported to the system status register (SYS).

(1) Setting data to special registers
Set data to the special registers in the following sequence.

<1> Prepare the data to be set to the special register in a general-purpose register.
<2> Write the data prepared in step <1> to the PRCMD register.
<3> Write the setting data to the special register (using the following instructions).
e Store instruction (ST/SST instruction)
e Bit manipulation instruction (SET1/CLR1/NOT1 instruction)

[Example] When using CKC register (system clock setting)

<1> MOV  0x03, ril0

<2> ST.B r10, PRCMD[rO] ; Write PRCMD register.
<3> ST.B r10, CKC[rO]l ; Set CKC register.
(next instruction)

No special sequence is necessary for reading a specific register.

Cautions 1. A store instruction for the PRCMD register does not acknowledge interrupts. This coding
is made on assumption that <2> and <3> above are executed by the program with
consecutive store instructions. If another instruction is set between <2> and <3>, the
above sequence may become ineffective when the interrupt is acknowledged by that
instruction, and a malfunction of the program may resuilt.

2. Although the data written to the PRCMD register is dummy data, use the same register as
the general-purpose register used in setting the special register (<3> in [Example]) by
using the store instruction for writing to the PRCMD register (<2> in [Example]). The
same method should be applied when using a general-purpose register for addressing.
An example of setting the special register (<3> in Example) by using the bit manipulation
instruction is shown below.

CLR1 0, WDRES[rO]

3. Before executing this processing, terminate all DMA transfer operations.
4. To set the IDLE mode or software STOP mode (PSC.STB bit = 1), see 21.7 Procedure for
Setting or Restoring from IDLE and Software STOP Modes.
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(2) Command register (PRCMD)
The PRCMD register is an 8-bit register that protects the registers that may seriously affect the application
system from being written, so that the system does not inadvertently stop due to a program hang-up. The first
write access to a special register (PSC register) is valid after data has been written in advance to the PRCMD
register. In this way, the value of the special register can be rewritten only in a specific sequence, so as to
protect the register from an illegal write access.
The PRCMD register is write-only, in 8-bit units (undefined data is read when this register is read).

After reset: Undefined w Address: FFFFF1FCH

7 6 5 4 3 2 1 0
PRCMD | REG7 | REG6 | REGS | REG4 | REG3 | REG2 | REG! | REGO |
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(3) System status register (SYS)
Status flags that indicate the operation status of the overall system are allocated to this register.
This register can be read or written in 8-bit or 1-bit units.
Reset input clears this register to 00H.

After reset: 0OH R/W Address: FFFFF802H

4 2 1 <0>
sys | o | o | o | o | o | o | o [PrRERR]
PRERR Detects protection error
0 Protection error did not occur.

1 Protection error occurred.

82

The PRERR flag operates under the following conditions.

(a) Set condition (PRERR flag = 1)
(i) When data is written to a special register without writing anything to the PRCMD register (when <3> is
executed without executing <2> in 3.4.9 (1) Setting data to special registers)
(i) When data is written to an on-chip peripheral I/O register other than a special register (including
execution of a bit manipulation instruction) after writing data to the PRCMD register (if <3> in 3.4.9 (1)
Setting data to special registers is not the setting of a special register)
(iii) When 1 is written to the PRERR flag

Remark Even if an on-chip peripheral I/O register is read (including execution of a bit manipulation
instruction) between a write access to the PRCMD register and a write access to a special
register other than the WDTM register (PCC, PSC, CKC, and WDRES registers) (such as an
access to the internal RAM), the PRERR flag is not set and data can be written to the special
register.

(b) Clear condition (PRERR flag = 0)
(i) When 0 is written to the PRERR flag
(ii) When the system is reset

Cautions 1. If 0 is written to the PRERR bit of the SYS register, which is not a special register,
immediately after a write access to the PRCMD register, the PRERR bit is cleared to 0 (the
write access takes precedence).

2. If data is written to the PRCMD register, which is not a special register, immediately after
a write access to the PRCMD register, the PRERR bit is set to 1.
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3.4.10 System wait control register (VSWC)

The VSWC register is a register that controls the bus access wait for the on-chip peripheral I/O registers.

Access to on-chip peripheral I/O registers of the VB50E1 CPU core is basically made in 3 clocks; however, in the
V850E/MA3, waits may be required in addition to those 3 clocks. Set the values shown below to the VSWC register
according to the operating frequency that is used.

This register can be read or written in 8-bit units (address: FFFFFOB6EH, initial value: 77H).

Operating Frequency Set Value of VSWC | Number of Waits for On-Chip Peripheral I/O Register Access
(feru)

5 MHz < fcpu < 33 MHz 11H 2
33 MHz < fepu < 50 MHz 12H 3
50 MHz < fcpu < 80 MHz 24H 6

Remark When a register the includes status flags that indicate the statuses of the on-chip peripheral functions
(register such as the STATUS10 register) or a register (TMENC10, etc.) that indicates the count value of
a timer is accessed, a register access retry operation takes place if the timing at which the flag and
count value changes and the timing of the register access overlap. Consequently, access to the on-chip
peripheral I/O register may take a long time.

3.4.11 Cautions

(1) Registers to be set first
When using the V850E/MA3, the following registers must be set in the beginning.

o System wait control register (VSWC)

(See 3.4.10 System wait control register (VSWC))
e Clock control register (CKC)

(See 7.3 (2) Clock control register (CKC))
e Program ID register (ASID)

(See 3.2.2 (8) Program ID register (ASID).)

After setting VSWC, CKC, and ASID set other registers as necessary.
To use the external bus, initialize each register in the following sequence after setting the above registers.

<1> Set each pin to the alternate-function mode by setting each port-related register.

<2> Select a chip select space by using CSCn register (n =0, 1).
<3> Specify the type of memory of each chip select space by using BCTn register.
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(2) Restriction on conflict between sld instruction and interrupt request

84

(@)

(b)

Description

If a conflict occurs between the decode operation of an instruction in <2> immediately before the sld

instruction following an instruction in <1> and an interrupt request before the instruction in <1> is complete,

the execution result of the instruction in <1> may not be stored in a register.

Instruction <1>
e Id instruction: Id.b, Id.h, Id.w, Id.bu, Id.hu
e sld instruction: sld.b, sld.h, sld.w, sld.bu, sld.hu
e Multiplication instruction: mul, mulh, mulhi, mulu

Instruction <2>

mov reg1, reg2 not regi, reg2 satsubr reg1, reg2 satsub reg1, reg2
satadd regt, reg2 satadd immb5, reg2 or regl, reg2 xor reg1, reg2
and regl, reg2 tst regi, reg2 subr regi, reg2 sub reg1, reg2
add regl, reg2 add immb5, reg2 cmp regl, reg2 cmp immb, reg2
mulh regt, reg2 shr immb5, reg2 sar immb5, reg2 shl imm5, reg2
<Example>
<i> Idw [r11],r10 If the decode operation of the mov instruction <ii> immediately before the sld

instruction <iii> and an interrupt request conflict before execution of the Id

. instruction <i> is complete, the execution result of instruction <i> may not be

stored in a register.
<ii> mov r10, r28
<iii> sld.w 0x28, r10

Countermeasure

<1> When compiler (CA850) is used

Use CA850 Ver. 2.61 or later because generation of the corresponding instruction sequence can be

automatically suppressed.
<2> For assembler

When executing the sld instruction immediately after instruction <ii>, avoid the above operation using

either of the following methods.

¢ Insert a nop instruction immediately before the sld instruction.

¢ Do not use the same register as the sld instruction destination register in the above instruction <ii>

executed immediately before the sld instruction.
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CHAPTER 4 PORT FUNCTIONS

Features

e |/O ports: 112
¢ Input and output can be specified in 1-bit units.
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CHAPTER 4 PORT FUNCTIONS

4.2 Port Basic Configuration

The V850E/MA3 incorporates a total of 112 I/O ports labeled ports 0 to 5, 7, 8, AL, AH, DL, CS, CT, CM, CD, and
BD. The port configuration is shown below.

Figure 4-1. Port Configuration

~—— P00 PALO [=—
~— | PO1 X
P Port AL
Port 0 | P04 :
-—'w| Po7 PAL15 [=—
-— 1 P10 PAHO [=—
1 1
Port 1 : | Port AH
1 1
-— | P15 PAH9 [+—
—— P20 PDLO f[=—
-— | P21 -
Port2 ¢ = | P22 X Port DL
-~ " P24 \
- P27 PDL15 [«—
— | P30 PCSO [+———
1 1
X ! Port CS
Port 3 | P34 !
-— | P40 PCTO [~——=
! PCT1 f+=——
Port 4 | PCT4 f=—» ¢ PortCT
1 1
~—| P45 PCT7 |~
Port 5 { P50 PCMo <.—>
- 1 P51 ,
h Port CM
1
PCM4 [«—
— P70 PCDO [~—
1 1
Port 7 X X Port CD
1 1
— P77 PCD3 [=—
——— | P80 PBDO [«—
Port 8 { P81 |
| Port BD
1
PBD3 [=—
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4.3 Port Configuration

Table 4-1. Port Configuration

Iltem

Configuration

Control registers

Port n function control register (PFCn: n =0to 5, CS, CT)
Port 1 function control expansion register (PFCEn: n =0 to 3, 5)

Port n register (Pn:n=010 5, 7, 8, AL, AH, DL, CS, CT, CM, CD, BD)
Port n mode register (PMn: n =0 to 5, AL, AH, DL, CS, CT, CM, CD, BD)
Port n mode control register (PMCn: n =0 to 5, 7, AL, AH, DL, CS, CT, CM, CD, BD)

Ports

Input-only: 11
1/0: 101

(1) Port n register (Pn)
Data is input from or output to an external device by writing or reading the Pn register.
The Pn register consists of a port latch that holds output data, and a circuit that reads the status of pins.
Each bit of the Pn register corresponds to one pin of port n, and can be read or written in 1-bit units.

After reset: Undefined R/W

7 6 5 7 3 2 1 0
Pn | Pi7 | Pn6 | Pns | Pna | Pn3 | P2 | Pt | Pno |
Pnm Control of output data (in output mode)
0 Output 0.
1 Output 1.

Data is written to or read from the Pn register as follows, according to each register setting.

Table 4-2. Writing/Reading Pn Register

Setting of PMCn Setting of PMn Register Writing to Pn Register Reading from Pn Register
Register
Port mode Output mode Data is written to the output latch"*. The value of the output latch is
(PMCnm bit = 0) (PMnm bit = 0) The contents of the output latch are read.

output from the pins.

Input mode Data is written to the output latch"". The pin status is read.
(PMnm bit = 1) The pin status is not affected.
Alternate-function mode | Output mode Data is written to the output latch"*. The output status of the
(PMCnm bit = 1) (PMnm bit = 0) The pin status is not affected. alternate function is read.
Input mode The pin operates as an alternate- The pin status is read.

(PMnm bit = 1) function pin.

Note The value written to the output latch is retained until a new value is written to the output latch.
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(2) Port n mode register (PMn)
The PMn register specifies the input or output mode of the corresponding port pin.
Each bit of this register corresponds to one pin of port n, and the input or output mode can be specified in 1-bit

units.

After reset: FFH R/W

7 6 5 4 3 2 1 0
PMn [ PMn7 | PMn6 | PMns | PMn4 | PMn3 | PMn2 | PMn1 | PMmno |

PMnm Control of input/output mode (in port mode)

0 Output mode

1 Input mode

(3) Port n mode control register (PMCn)
The PMCn register specifies the port mode or alternate function.
Each bit of this register corresponds to one pin of port n, and the mode of the port can be specified in 1-bit

units.

After reset: 00HN°t R/W

7 6 5 4 3 2 1 0
PMCn [ pmcCn7 | PMCn6 | PMCns | PMCn4 | PMCn3 | PMCn2 | PMCn1 | PMCnO |

PMCnm Specification of operation mode
0 Port mode
1 Alternate function

Note O01H for PMC2 register
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(4) Port n function control expansion register (PFCEn)
The PFCEn register specifies the alternate function of a port pin to be used if the pin has three or more
alternate functions.
Each bit of this register corresponds to one pin of port n, and the alternate function of a port pin can be
specified in 1-bit units.

After reset: 00H R/W

7 6 5 4 3 2 1 0
PFCEn | PFCEn7 | PFCEn6 | PFCEN5 | PFCEn4 | PFCEN3 | PFCEn2 | PFCEn1 | PFCENO |

7 6 5 4 3 2 1 0
PFCn | PFCn7 | PFCn6 | PFCns | PFCna | PFCn3 | PFCn2 | PFCn1 | PFCno |

PFCEnm| PFCnm Specification of alternate function
0 0 Alternate function 1
0 1 Alternate function 2
1 0 Alternate function 3
1 1 Alternate function 4

(5) Port n function control register (PFCn)
The PFCn register specifies the alternate function of a port pin to be used if the pin has two alternate functions.
Each bit of this register corresponds to one pin of port n, and the alternate function of a port pin can be
specified in 1-bit units.

After reset: 00H R/W

7 6 5 4 3 2 i 0
PFCn [ PFCn7 | PFCné | PFCns | PFCnd | PFCn3 | PFCn2 | PFCnt | PFCno |

PFCnm Specification of alternate function
0 Alternate function 1
1 Alternate function 2
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(6) Port settings
Set the ports as follows.

Figure 4-2. Register Settings and Pin Functions

Port mode

Output mode
PMn register

Input mode

Alternate function
(when two alternate

functions are available) nge

Alternate function 1

PFCn register PMCn register

Alternate function

Alternate function
(when three or more alternate uq
functions are available)

Alternate function 1 (a)
Alternate function 2— | (b) PFCn register
© PFCEnm | PFCnm
Alternate function 3— | PFCEn register (a) 0 0
(d) (b) 0 1
() 1 0
Alternate function 4 (d) 1 1

\ J

Remark For switching to the alternate function, see 4.6.1 (1) Procedure to change mode from port mode
to alternate-function mode.
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431 Port0
Port 0 can be set to the input or output mode in 1-bit units.
Port 0 has an alternate function as the following pins.

Table 4-3. Alternate-Function Pins of Port 0

Pin Name Pin No. Alternate-Function Pin 1/0
GJ | F1

P00 19 | G2 | INTPOOO/TOPOO/EVTPO/TIPO/INTPPOO o)

PO1 18 | G1 | INTPOO1/TOPO1/INTPPO1

P04 33 | M3 | INTPO04/DMARQO/INTP11/TCLR10

P05 34 | M2 | INTPOO5/DMARQ1/INTP10/TCUD10

P06 35 | L3 | INTP106/DMARQ2/TMS""

P07 36 | N2 | INTP107/DMARQ3/TCK""

Note The TMS and TCK pins are for on-chip debugging. To use the P06 and P07 pins as
P06/INTP106/DMARQ2 and PO7/INTP107/DMARQ3, be sure to input a low level to the TRST pin.
If a high level is input to the TRST pin, the values set to the PO, PMO0, PMCO, and PFCO registers
become invalid, and the P06 and P07 pins function as the TMS and TCK pins.

Caution P00, P01, and P04 to P07 have hysteresis characteristics when their alternate function
is used in the input mode, but not when they are used in the port mode.

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(1) Registers

(a) Port 0 register (P0)

After reset: Undefined R/W Address: FFFFF400H

7

6 5 4 3 2 1 0

Po [ Poz | Pos | Pos | Poa | o | o | Pot | Poo |

POn

Control of output data (in output mode) (n=0, 1,410 7)

Output 0.

Output 1.

(b) Port 0 mode register (PMO0)

After reset: FFH

R/W Address: FFFFF420H

7 6 5 4 3 2 1 0
PMo | PMo7 | PMos | Pmos | PMo4 | 1 | 1 | PMmot | PMoo |
PMOn Control of input/output mode (in port mode) (n=0,1,4t07)
0 Output mode

1

Input mode

92

User’'s Manual U16397EJ4VOUD




CHAPTER 4 PORT FUNCTIONS

(c) Port 0 mode control register (PMCO0)

After reset: 00H

R/W Address: FFFFF440H

7 6 5 4 3 2 1 0
PMCO | PMCo7 | PMCO6 | PMCO5 | PMCo4 | 0 | 0 | PMCO1 | PMCOO |
PMCO07 Specification of operation mode of P07 pin
0 1/0 port
1 INTP107 input/DMARQS input
PMCO06 Specification of operation mode of P06 pin
0 1/0 port
1 INTP106 input/DMARQ2 input
PMCO05 Specification of operation mode of P05 pin
0 1/0 port
1 INTP0OO5 input/DMARQ1 input/INTP10 input/TCUD10 input
PMCO04 Specification of operation mode of P04 pin
0 1/0 port
1 INTP004 input/DMARQO input/INTP11 input/TCLR10 input
PMCO1 Specification of operation mode of P01 pin
0 1/0 port
1 INTPOO1 input/TOPO1 output/INTPPO1 input
PMCO00 Specification of operation mode of P00 pin
0 1/0 port
1 INTPOOO input/TOPOO output/EVTPO input/TIPO input/INTPPOO input

Caution The P06/INTP106/DMARQ2 pin functions alternately as the N-Wire control signal TMS, and the

PO7/INTP107/DMARQ3 pin functions alternately as the N-Wire control signal TCK. These

alternate functions cannot be debugged when the N-Wire type emulator is used.
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(d) Port 0 function control expansion register (PFCEOQ)

After reset: 00H R/W Address: FFFFF700H

6 5 4 3 2 1 0
PFCEO | o | o |[PFceos|PrcEoa| o | o |PFCEO1 | PFCEOO |

Remark For the specification of the alternate function, see 4.3.1 (1) (f) Setting of alternate functions of
port 0 pins.

(e) Port 0 function control register (PFCO0)

After reset: 00H R/W Address: FFFFF460H

7 6 5 4 3 2 1 0
PFCo | PFCo7 | PFCos | PFcos | PFco4 | o | o | PFcot | PFcoo |

Remark For the specification of the alternate function, see 4.3.1 (1) (f) Setting of alternate functions of
port 0 pins.
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(f) Setting of alternate functions of port 0 pins

PFCO7 Specification of Alternate Function of P07 Pin
0 INTP107 input
1 DMARQ3 input
PFC06 Specification of Alternate Function of P06 Pin
0 INTP106 input
1 DMARQ2 input
PFCEO05 PFCO05 Specification of Alternate Function of P05 Pin
0 0 INTP0O5 input
0 1 DMARQ1 input
1 0 INTP10 input/TCUD10 input
1 1 Setting prohibited
PFCEO4 PFC04 Specification of Alternate Function of P04 Pin
0 0 INTPOO4 input
0 1 DMARQO input
1 0 INTP11 input/TCLR10 input
1 1 Setting prohibited
PFCEO1 PFCO1 Specification of Alternate Function of PO1 Pin
0 0 INTPOO1 input
0 1 TOPO1 output
1 0 INTPPOT input
1 1 Setting prohibited
PFCEO0 PFCO00 Specification of Alternate Function of POO Pin
0 0 INTP00O input
0 1 TOPOO output
1 0 EVTPO input/TIPO input/INTPPOO input
1 1 Setting prohibited
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(2) Block diagram

Figure 4-3. Block Diagram of P00 Pin

WRinTR

INTROO

INTFOO

PFCEOQ0

WRerc

PMO
PMo00

Internal bus

TOPOO output

WRPpoRT P0OO/INTP0O00/TOP00/

0 EVTPO/TIPO/INTPPOO

lector II

= =i
U
- \

o
s |3
| Sel

¢

Address
RD
INTPOOO input ~——— 8:-' Edge detection Noise
Level detection elimination
EVTPO/TIPO/INTPPOO input —CF“

INTPOOO input (to Hi-Z control) —OL
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Figure 4-4. Block Diagram of P01 Pin
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S
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S
= 8 8
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-
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Figure 4-5. Block Diagram of P04 and P05 Pins

WRntR

WRerce

L ]

WRerc

WRemc

INTRON

INTFONn

PFCEO
PFCEOn

PFCO
PFCOn

)

PMCO
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Internal bus

P04/INTP004/DMARQO/
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S
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(%]
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K
D
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RD T
( .b‘ Noise elimination

INTPO0O04, INTPOOS5 inputs

DMARQO, DMARQ1 inputs —CCE
-

INTP11/TCLR10, INTP10/TCUD10 inputs

Remark n=4,5

\—bH

¢

Edge detection
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Digital noise
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Figure 4-6. Block Diagram of P06 and P07 Pins

P0O7/INTP107/DMARQS3/TCK

WRNTR
INTRO
S INTRON
WRintF
INTFO
S INTFOn
WReprc
PFCO
PFCOn
WRpmc TRST input
PMCO
PMCOn
8 WRem
a2
g PMO
WRpoRrT
PO
POn l/
| 5 1
13}
2
| & S
[$]
Q@
[}
|i ﬂ
Address
AV \
RD

{ o Noise elimination

INTP106, INTP107 inputs
P \ Edge detection

Level detection
DMARQ2, DAMRQS inputs —CG,;

TMS, TCK input

Remark n=6,7

®) P06/INTP106/DMARQ2/TMS,
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43.2 Port1
Port 1 can be set to the input or output mode in 1-bit units.
Port 1 has an alternate function as the following pins.

Table 4-4. Alternate-Function Pins of Port 1

Pin Name Pin No. Alternate-Function Pin /0
GJ | F1

P10 27 | J3 | INTPO10/TOQB1/INTPQO/TOQO I/0

P11 26 | K1 |INTPO11/TOQT1/INTPQ1/TOQ1

P12 25 | J2 | INTPO12/TOQT2/INTPQ2/TOQ2
P13 22 | H3 | INTPO13/TOQT3/INTPQ3/TOQ3
P14 21 | H2 | INTP114/TOQB2/TIQ
P15 20 | H1 | INTP115/TOQB3/EVTQ
Caution P10 to P15 have hysteresis characteristics when their alternate function is used in the

input mode, but not when they are used in the port mode.

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)

F1: 161-pin plastic FBGA (13 x 13)
(1) Registers

(a) Port 1 register (P1)

After reset: Undefined R/W Address: FFFFF402H
6 5 4 3 2 1 0
Pt | o | o | ps | P4 | P3| P2 | P11 | P |
P1n Control of output data (in output mode) (n = 0 to 5)
0 Output 0.
1 Output 1.

(b) Port 1 mode register (PM1)

After reset: FFH R/W

7 6 5

Address: FFFFF422H

4

3

2

1

0

PMT | 1 |

| Pm15 | Pm14 | Pm13 | Pmi2 | PMi1 | PM10 |

Control of input/output mode (in port mode) (n =0 to 5)

0 Output mode

1 Input mode
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(c) Port 1 mode control register (PMC1)

After reset: 00H R/W Address: FFFFF442H

6 5 4 3 2 1 0
PMct [ o | o | Pmcis | Pmci4 | PMC13 | PMC12 | PMCH1 | PMC1O |
PMC15 Specification of operation mode of P15 pin
0 1/0 port

1 INTP115 input/ TOQB3 output/EVTQ input

PMC14 Specification of operation mode of P14 pin
0 I/O port
1 INTP114 input/TOQB2 output/TIQ input

PMC13 Specification of operation mode of P13 pin
0 1/O port
1 INTPO13 input/TOQTS3 output/INTPQ3 input/TOQS output

PMC12 Specification of operation mode of P12 pin
0 1/0O port
1 INTP0O12 input/TOQT2 output/INTPQ2 input/TOQ2 output

PMC11 Specification of operation mode of P11 pin
0 1/0 port
1 INTPO11 input/TOQT1 output/INTPQ1 input/TOQ1 output

PMC10 Specification of operation mode of P10 pin
0 I/O port
1 INTPO10 input/TOQB1 output/INTPQO input/TOQO output
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(d) Port 1 function control expansion register (PFCE1)

After reset: 00H R/W Address: FFFFF702H

6 5 4 3 2 1 0
PFCE1 | 0 | o |PFCE1s|PFCE14 | PFCE13| PFCE12 | PFCET1 | PFCETO |

Remark For the specification of the alternate function, see 4.3.2 (1) (f) Setting of alternate functions of
port 1 pins.

(e) Port 1 function control register (PFC1)

After reset: 00H R/W Address: FFFFF462H

7 6 5 4 3 2 1 0
prct | o | o | prcis | prci4 | PFC1s | PFc12 | PFC11 | PFC1O |

Remark For the specification of the alternate function, see 4.3.2 (1) (f) Setting of alternate functions of
port 1 pins.
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(f) Setting of alternate functions of port 1 pins

PFCE15 PFC15 Specification of Alternate Function of P15 Pin
0 0 INTP115 input
0 1 TOQB3 output
1 0 EVTQ input
1 1 Setting prohibited
PFCE14 PFC14 Specification of Alternate Function of P14 Pin
0 0 INTP114 input
0 1 TOQB2 output
1 0 TIQ input
1 1 Setting prohibited
PFCE13 PFC13 Specification of Alternate Function of P13 Pin
0 0 INTPO13 input
0 1 TOQTS3 output
1 0 INTPQS input
1 1 TOQS output
PFCE12 PFC12 Specification of Alternate Function of P12 Pin
0 0 INTPO12 input
0 1 TOQT2 output
1 0 INTPQ2 input
1 1 TOQ2 output
PFCE11 PFC11 Specification of Alternate Function of P11 Pin
0 0 INTPO11 input
0 1 TOQT1 output
1 0 INTPQ1 input
1 1 TOQ1 output
PFCE10 PFC10 Specification of Alternate Function of P10 Pin
0 0 INTPO10 input
0 1 TOQB1 output
1 0 INTPQO input
1 1 TOQO output
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(2) Block diagram

Figure 4-7. Block Diagram of P10 to P13 Pins
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INTPQO to INTPQ3 inputs q C
:)—

.
8

Remark n=0t03
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CHAPTER 4 PORT FUNCTIONS

Figure 4-8. Block Diagram of P14 and P15 Pins
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CHAPTER 4 PORT FUNCTIONS

4.3.3 Port2

Port 2 can be set in the input or output mode in 1-bit units, except P20, which is input-only.
P20 always functions as an NMI pin. The level of the NMI pin can be read by reading the P2.P20 bit.
Port 2 has an alternate function as the following pins.

Table 4-5. Alternate-Function Pins of Port 2

Pin Name Pin No. Alternate-Function Pin 1/0
GJ | F1

P20 84 | J14 | NMI Input

P21 44 | P4 | INTP021/TOP10/EVTP1/TIP1/INTPP10 I/0

P22 43 | L5 | INTP022/TOP11/INTPP11

P24 31 | K3 | INTP124/TCO

P25 30 | L2 | INTP125/TC1/TIUD10/TO10

P26 29 | K4 | INTP126/TC2/TDI""

P27 28 | K2 | TC3/TDO™"
Note The TDI and TDO pins are for on-chip debugging. To use the P26 and P27 pins as

P26/INTP126/TC2 and P27/TCS3, be sure to input a low level to the TRST pin. If a high level is
input to the TRST pin, the values set to the P2, PM2, PMC2, and PFC2 registers become invalid,
and the P26 and P27 pins function as the TDI and TDO pins.

Caution P20 to P22 and P24 to P26 have hysteresis characteristics when their alternate function

is used in the input mode, but not when they are used in the port mode.

Remark GdJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
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F1: 161-pin plastic FBGA (13 x 13)
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CHAPTER 4 PORT FUNCTIONS

(1) Registers

(a) Port 2 register (P2)

After reset: Undefined R/W Address: FFFFF404H

7

6 5 4 3 2 1 0

P2 | P2z | Pes | P2s | P24 | o | P22 | P2t | P20 |

P2n

Control of output data (in output mode) (n =010 2, 4to 7)

Output 0.

Output 1.

(b) Port 2 mode register (PM2)

After reset: FFH

R/W Address: FFFFF424H

7 6 5 4 3 2 1 0
P2 | PM27 | Pm26 | Pm2s | Pme4 | 1 | Pm22 | P21t | 1 |
PM2n Control of input/output mode (in port mode) (n=1,2,41t07)
0 Output mode

1

Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port 2 mode control register (PMC2)

After reset: 01H R/W Address: FFFFF444H

7 6 5 4 3 2 ! 0
PMC2 | PMC27 | PMC26 | PMC25 | PMC24 | 0 | PMC22 | PMC21

PMC27 Specification of operation mode of P27 pin
0 1/0 port
1 TC3 output

PMC26 Specification of operation mode of P26 pin
0 1/O port
1 INTP126 input/TC2 output

PMC25 Specification of operation mode of P25 pin

0 1/O port
1 INTP125 input/TC1 output/TIUD10 input/TO10 output

PMC24 Specification of operation mode of P24 pin

0 | 1/O port
1 INTP124 input/TCO output

PMC22 Specification of operation mode of P22 pin
0 1/0 port
1 INTP022 input/TOP11 output/INTPP11 input
PMC21 Specification of operation mode of P21 pin
0 I/O port
1 INTP021 input/TOP10 output/EVTP1 input/TIP1 input/INTPP10 input

Caution The P26/INTP126/TC2 pin functions alternately as the N-Wire control signal TDI, and the
P27/TC3 pin functions alternately as the N-Wire control signal TDO. These alternate functions
cannot be debugged when the N-Wire type emulator is used.
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CHAPTER 4 PORT FUNCTIONS

(d) Port 2 function control expansion register (PFCE2)

After reset: 00H R/W Address: FFFFF704H

7 6 5 4 3 2 1 0
PFCE2 | o | o |[pPrcezs| o | o |prcEs2|PFcE21| o0 |

Remark For the specification of the alternate function, see 4.3.3 (1) (f) Setting of alternate functions of
port 2 pins.

(e) Port 2 function control register (PFC2)

After reset: 00H R/W Address: FFFFF464H

7 6 5 4 3 2 1 0
PFc2 | o | PFcos | PFcas | PFc24 | o | PFc22 | PFc2t | o |

Remark For the specification of the alternate function, see 4.3.3 (1) (f) Setting of alternate functions of
port 2 pins.

Users Manual U16397EJ4VOUD 109



CHAPTER 4 PORT FUNCTIONS

110

(f) Setting of alternate functions of port 2 pins

PFC26 Specification of Alternate Function of P26 Pin
0 INTP126 input
1 TC2 output
PFCE25 PFC25 Specification of Alternate Function of P25 Pin
0 0 INTP125 input
0 1 TC1 output
1 0 TIUD10 input
1 1 TO10 output
PFC24 Specification of Alternate Function of P24 Pin
0 INTP124 input
1 TCO output
PFCE22 PFC22 Specification of Alternate Function of P22 Pin
0 0 INTP022 input
0 1 TOP11 output
1 0 INTPP11 input
1 1 Setting prohibited
PFCE21 PFC21 Specification of Alternate Function of P21 Pin
0 0 INTPO021 input
0 1 TOP10 output
1 0 EVTP1 input/TIP1 input/INTPP10 input
1 1 Setting prohibited
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-9. Block Diagram of P20 Pin

M\
WRNmiIF
l NMIF
© NMIFO
WRnNmiR
l NMIR
Y
o o NMIRO
©
£
2
£
S
S 3 —o
[}
@ 1
N\ < I—@ P20/NMI

T

Address

RD

Noise elimination
Edge detection

NMI input
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CHAPTER 4 PORT FUNCTIONS

Figure 4-10. Block Diagram of P21 and P22 Pins
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Remark n=1,2
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CHAPTER 4 PORT FUNCTIONS

Figure 4-11. Block Diagram of P24 Pin
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Selector
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CHAPTER 4 PORT FUNCTIONS

Figure 4-12. Block Diagram of P25 Pin
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CHAPTER 4 PORT FUNCTIONS

Figure 4-13. Block Diagram of P26 Pin

TRST input
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CHAPTER 4 PORT FUNCTIONS

Figure 4-14. Block Diagram of P27 Pin
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CHAPTER 4 PORT FUNCTIONS

43.4 Port3

Port 3 can be set to the input or output mode in 1-bit units.
Port 3 has an alternate function as the following pins.

Table 4-6. Alternate-Function Pins of Port 3

Pin Name Pin No. Alternate-Function Pin 1/0
GJ | F1

P30 49 | N6 | INTP130/TXD2/S02 /0

P31 48 | M6 | INTP131/RXD2/SI2

P32 47 | L6 | INTP132/ASCK2/SCK2

P33 46 | N5 | INTP133/TXD3/SDA"™"

P34 45 | M5 | INTP134/RXD3/SCL"™"

P37 83 | J11 | INTP137/ADTRG

Note When the P33 and P34 pins are used as the SDA and SCL pins, respectively, they function as
dummy open-drain output pins (P-ch is always off).

Caution

Remark

P30 to P34 and P37 have hysteresis characteristics when their alternate function is
used in the input mode, but not when they are used in the port mode.

GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

User’'s Manual U16397EJ4V0OUD

117



CHAPTER 4 PORT FUNCTIONS

(1) Registers

(a) Port 3 register (P3)

After reset: Undefined R/W Address: FFFFF406H

7 6 5 4 3 2 1 0
P3| Pa7 | o | o | P | Pas | Ps2 | P31 | pao |
P3n Control of output data (in output mode) (n =0to 4, 7)
0 Output 0.
1 Output 1.

(b) Port 3 mode register (PM3)

After reset: FFH R/W Address: FFFFF426H

7 6 5 4 3 2 1 0
Pm3 | P37 | 1 | 1 | P34 | Pm33 | Pm32 | PM31 | Pm30 |
PM3n Control of input/output mode (in port mode) (n=0to 4, 7)

0 OQutput mode

1 Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port 3 mode control register (PMC3)

After reset: 00H R/W Address: FFFFF446H

7 6 5 4 3 2 1 0
PMC3 [ PMc37| o | o | Pmca4 | PMC33 | PMC32 | PMC31 | PMC30 |
PMC37 Specification of operation mode of P37 pin
0 I/O port
1 INTP137 input/ADTRG input
PMC34 Specification of operation mode of P34 pin
0 I/O port

1 INTP134 input/RXD3 input/SCLNete /O

PMC33 Specification of operation mode of P33 pin

0 1/O port

1 INTP133 input/TXD3 output/SDAN®te /O

PMC32 Specification of operation mode of P32 pin

0 | 1/0port

1 INTP132 input/ASCK2 input/SCK2 I/0

PMC31 Specification of operation mode of P31 pin
0 I/0 port
1 INTP131 input/RXD2 input/SI2 input

PMC30 Specification of operation mode of P30 pin
0 I/O port

1 INTP130 input/TXD2 output/SO2 output

Note When the P33 and P34 pins are used as the SDA and SCL pins, respectively, they function as dummy
open-drain output pins (P-ch is always off).
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CHAPTER 4 PORT FUNCTIONS

(d) Port 3 function control expansion register (PFCE3)

After reset: 00H R/W Address: FFFFF706H

6 5 4 3 2 1 0
PFCE3 | o | o | o |PFces4|PFCEss|PFCES2 | PFCESY | PFCESO |

Remark For the specification of the alternate function, see 4.3.4 (1) (f) Setting of alternate functions of
port 3 pins.

(e) Port 3 function control register (PFC3)

After reset: 00H R/W Address: FFFFF466H

7 6 5 4 3 2 1 0
PFca | o | o | o | Prcas | PFcas | PFca2 | PFeat | PFCao |

Remark For the specification of the alternate function, see 4.3.4 (1) (f) Setting of alternate functions of
port 3 pins.
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CHAPTER 4 PORT FUNCTIONS

(f) Setting of alternate functions of port 3 pins

PFCE34 PFC34 Specification of Alternate Function of P34 Pin
0 0 INTP134 input
0 1 RXD83 input
1 0 SCL™" /0
1 1 Setting prohibited
PFCE33 PFC33 Specification of Alternate Function of P33 Pin
0 0 INTP133 input
0 1 TXDS3 output
1 0 SDA™" 1/0
1 1 Setting prohibited
PFCE32 PFC32 Specification of Alternate Function of P32 Pin
0 0 INTP132 input
0 1 ASCK2 input
1 0 SCK2 I/0
1 1 Setting prohibited
PFCE31 PFC31 Specification of Alternate Function of P31 Pin
0 0 INTP131 input
0 1 RXD2 input
1 0 SI2 input
1 1 Setting prohibited
PFCE30 PFC30 Specification of Alternate Function of P30 Pin
0 0 INTP130 input
0 1 TXD2 output
1 0 SO2 output
1 1 Setting prohibited

Note When the P33 and P34 pins are used as the SDA and SCL pins, respectively, they function as dummy
open-drain output pins (P-ch is always off).
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-15. Block Diagram of P30 Pin
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CHAPTER 4 PORT FUNCTIONS

Figure 4-16. Block Diagram of P31 Pin
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CHAPTER 4 PORT FUNCTIONS

Figure 4-17. Block Diagram of P32 Pin
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CHAPTER 4 PORT FUNCTIONS

Figure 4-18. Block Diagram of P33 Pin
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CHAPTER 4 PORT FUNCTIONS

Figure 4-19. Block Diagram of P34 Pin
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CHAPTER 4 PORT FUNCTIONS

Figure 4-20. Block Diagram of P37 Pin

© P37/INTP137/ADTRG

:

M\ WRiNTR
INTR3
& INTR37
WRINTF
INTF3
& INTF37
WRemc
PMC3
& PMC37
WRem
3 PM3
o
E S PM37
@
=
WRPporT
l P3
\> P37
S
;
w
~ T
Address

Selector

RD J
INTP137, ADTRG inputs FL

Noise elimination

.

Edge detection
Level detection

User’'s Manual U16397EJ4V0OUD

127



CHAPTER 4 PORT FUNCTIONS

4.3.5 Port4

Port 4 can be set to the input or output mode in 1-bit units.
Port 4 has an alternate function as the following pins.

Table 4-7. Alternate-Function Pins of Port 4

Pin Name Pin No. Alternate-Function Pin /0
GJ | F1

P40 55 | L8 | SO0/TXDO /0
P41 54 | P7 | SI0O/RXDO

P42 53 | N7 | SCKO/ASCKO

P43 52 | M7 | SO1/TXD1

P44 51 | P6 | SI1/RXD1

P45 50 | L7 | SCK1/ASCK1

Caution P41, P42, P44, and P45 have hysteresis characteristics when their alternate function is

used in the input mode, but not when they are used in the port mode.

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)

F1: 161-pin plastic FBGA (13 x 13)
(1) Registers

(a) Port 4 register (P4)

After reset: Undefined R/W Address: FFFFF408H
7 6 5 4 3 2 1 0
Pa | o | o | pPas | Pas | Pas | Paz | P41 | pao |
P4n Control of output data (in output mode) (n = 0 to 5)
0 Output 0.
1 Output 1.

(b) Port 4 mode register (PM4)

After reset: FFH R/W Address: FFFFF428H
7 6 5 4 3 2 i 0
PMa | 1 | 1 | Pwm4s | Pmas | Pmaz | Pmaz | Pm41 | Pm4o |

Control of input/output mode (in port mode) (n =0 to 5)

0 Output mode

1 Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port 4 mode control register (PMC4)

After reset: 00H R/W

Address: FFFFF448H

7 6 5 4 3 2 1 0
PMC4 | 0 | o | PMCcas | PMC44 | PMC43 | PMC42 | PMC41 | PMC40 |
PMC45 Specification of operation mode of P45 pin
0 1/0 port

1 SCK1 I/O/ASCK1 input

PMC44 Specification of operation mode of P44 pin

0 1/0O port

1 SI1 input/RXD1 input

PMC43 Specification of operation mode of P43 pin

0 1/0 port

1 SO1 output/TXD1 output/

PMC42 Specification of operation mode of P42 pin

0 1/0 port

1 SCKO I/O/ASCKO input

PMC41 Specification of operation mode of P41 pin

0 1/0 port

1 SI0 input/RXDO input

PMC40 Specification of operation mode of P40 pin

0 1/0O port

1 SO0 output/TXDO output
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CHAPTER 4 PORT FUNCTIONS

(d) Port 4 function control register (PFC4)

After reset: 00H R/W Address: FFFFF468H

6 5 4 3 2 1 0
PFc4 | o | o | PFcas | PFc44 | PFCa3 | PFC42 | PFC41 | PFC40 |
PFC45 Specification of alternate function of P45 pin
0 SCK1 1/0

1 ASCK1 input

PFC44 Specification of alternate function of P44 pin

0 S input
1 RXD1 input

PFC43 Specification of alternate function of P43 pin

0 SO1 output
1 TXD1 output

PFC42 Specification of alternate function of P42 pin
0 SCKo I/0
1 ASCKO input

PFC41 Specification of alternate function of P41 pin

0 SI0 input
1 RXDO input

PFC40 Specification of alternate function of P40 pin

0 SO0 output
1 TXDO output

130 User's Manual U16397EJ4VOUD



CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-21. Block Diagram of P40 and P43 Pins
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Figure 4-22. Block Diagram of P41 and P44 Pins
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CHAPTER 4 PORT FUNCTIONS

Figure 4-23. Block Diagram of P42 and P45 Pins
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CHAPTER 4 PORT FUNCTIONS

43.6 Ports
Port 5 can be set to the input or output mode in 1-bit units.
Port 5 has an alternate function as the following pins.

Table 4-8. Alternate-Function Pins of Port 5

Pin Name Pin No. Alternate-Function Pin /0
GJ | F1
P50 86 |J13 | INTPO50/TOP20/EVTP2/TIP2/INTPP20 1/0
P51 85 |J12 | INTPO51/TOP21/INTPP21

Caution P50 and P51 have hysteresis characteristics when their alternate function is used in the
input mode, but not when they are used in the port mode.

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port 5 register (P5)

After reset: Undefined R/W Address: FFFFF40AH

6 4 2 1 0
Ps [ o | o | o | o | o | o | pst | pso |
P5n Control of output data (in output mode) (n =0, 1)
0 Output 0.
1 Output 1.

(b) Port 5 mode register (PM5)

After reset: FFH R/W Address: FFFFF42AH
7 6 5 4 3 2 1 0
s |1 [ 1 [ 1 ] 1 [ 1] | Pmst | Puso |

Control of input/output mode (in port mode) ((n =0, 1)

0 Output mode

1 Input mode
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(c) Port 5 mode control register (PMC5)

After reset: 00H R/W Address: FFFFF44AH

7 6 5 4 3 2 1 0
pmes | o | o | o | o | o | o |pwmcst | pumcso |

PMC51 Specification of operation mode of P51 pin

0 I/0 port

1 INTPO51 input/TOP21 output/INTPP21 input
PMC50 Specification of operation mode of P51 pin

0 I/O port

1 INTPO50 input/TOP20 output/EVTP2 input/TIP2 input/INTPP20 input

(d) Port 5 function control expansion register (PFCES5)

After reset: 00H R/W Address: FFFFF70AH

6 5 4 3 2 1 0
PFCEs | o | o | o | o | o | o [pFcest|pPFcEsO|

Remark For the specification of the alternate function, see 4.3.6 (1) (f) Setting of alternate functions of
port 5 pins.

(e) Port 5 function control register (PFC5)

After reset: 00H R/W Address: FFFFF46AH

4 3 2 1 0
prcs | o | o | o | o | o | o |Pprest | proso |

Remark For the specification of the alternate function, see 4.3.6 (1) (f) Setting of alternate functions of
port 5 pins.
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(f) Setting of alternate functions of port 5 pins

PFCES51 PFC51 Specification of Alternate Function of P51
0 0 INTPO51 input
0 1 TOP21 output
1 0 INTPP21 input
1 1 Setting prohibited
PFCES50 PFC50 Specification of Alternate Function of P50
0 0 INTPO50 input
0 1 TOP20 output
1 0 EVTP2 input/TIP2 input/INTPP20 input
1 1 Setting prohibited
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-24. Block Diagram of P50 and P51 Pins

WRiNTR

WRinTe
Wi
WRerc
WRemc

WReu

WRporT

Internal bus

INTR5
INTR5n

INTF5
INTF5n

PFCES5
PFCES5n

PFC5
PFC5n

PMC5
PMC5n

:

PM5
PM5n

TOP20, TOP21 outputs

ector II

P50/INTP050/TOP20/
© EVTP2/TIP2/INTPP20,

\

—I Selector |

Address

—lll_ Selector I

INTP050, INTPO51 inputs

Remark n=0,1

( B:—' Edge d

\_i Level d

{ Noise
letection ination
EVTP2/TIP2/INTPP20, INTPP21 inputs —q %

P51/INTP051/TOP21/INTPP21
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43.7 Port7
All of the port 7 pins are fixed to the input mode.
Port 7 has an alternate function as the following pins.

Table 4-9. Alternate-Function Pins of Port 7

Pin Name Pin No. Alternate-Function Pin I/0
GJ | F1
P70 80 | K12 | ANIO Input
P71 79 | K11 | AN
P72 78 | L14 | ANI2
P73 77 | L13 | ANI3
P74 76 | L12 | ANI4
P75 75 |M13| ANI5
P76 74 |M12| ANI6
P77 73 | L11 | ANI7

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(1) Registers

(a) Port 7 register (P7)

After reset: Undefined R Address: FFFFF40EH

7 6 5 4 3 2 1 0
Pz | Pz | pPs | P75 | pra | Pra | P2 | P11 | P70 |
P7n Input data read (n =010 7)
0 Input 0.
1 Input 1.

Caution Do not read the P7 register during A/D conversion.

(b) Port 7 mode control register (PMC7)

After reset: O0H R/W Address: FFFFF44EH

7 6 5 4 3 2 ! 0
PMC7 | PMC77 | PMC76 | PMC75 | PMC74 | PMC73 | PMC72 | PMC71 | PMCT0 |

PMC7n Specification of operation mode of P7n pin (n =0 to 7)

0 Input port
1 ANIn input

Caution Do not change to the port mode during A/D conversion.
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(2) Block diagram

Figure 4-25. Block Diagram of P70 to P77 Pins

WRpmc
[ l PMC7
< PMC7n

Internal bus

Remark n=0to7

7

ANIO to ANI7 inputs

© P70/ANIO to P77/ANI7
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4.3.8 Port8
Both the port 8 pins are fixed to the input mode.
Port 8 has an alternate function as the following pins.

Table 4-10. Alternate-Function Pins of Port 8

Pin Name Pin No. Alternate-Function Pin /0
GJ | F1
P80 69 | P13 | ANOO Input
P81 68 [N11| ANO1
Remark GdJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
(1) Registers
(a) Port 8 register (P8)
After reset: Undefined R Address: FFFFF410H
5 4 3 2 0
e | o | o | o | o | o | o | pst | Peo |
P8n Input data read (n =0, 1)
0 Input 0.
1 Input 1.

sure to stop the D/A conversion operation.

Caution Do not read the P8 register during D/A conversion. When using port 8 as an input port, be
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(2) Block diagram

Figure 4-26. Block Diagram of P80 and P81 Pins

Remark

Internal bus

n=0,1

®) P80/ANOO,
P81/ANO1

AVDD1

RD P-chI

ANOO, ANO1 outputs

AVss1
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4.3.9 Port AL
Port AL can be set to the input or output mode in 1-bit units.
Port AL has an alternate function as the following pins.

Table 4-11. Alternate-Function Pins of Port AL

Pin Name Pin No. Alternate-Function Pin I/0
GJ | F1

PALO 143 | B3 | AO /0
PAL1 142 | C4 | A1

PAL2 141 | A3 | A2

PAL3 140 | D4 | A3

PAL4 139 | B4 | A4

PAL5 138 | A4 | A5

PAL6 137 | D5 | A6

PAL7 136 | C5 | A7

PAL8 133 | B6 | A8

PAL9 132 | A6 | A9

PAL10 131 | D6 | A10

PAL11 130 | C7 | Al1

PAL12 129 | A7 | A12

PAL13 128 | B7 | A13

PAL14 127 | D7 | A14

PAL15 126 | A8 | A15

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(1) Registers

(a) Port AL register (PAL)

After reset: Undefined R/W Address: PAL FFFFFOOOH,
PALL FFFFFOOOH, PALH FFFFFOO1H

15 14 13 12 11 10 9 8
PAL (PALH™®) | PAL15 | PAL14 | PAL13 | PAL12 | PAL11 | PAL10 | PALO | PAL8 |

7 6 5 4 3 2 1 0
(PALL) | PAL7 | PAL6 | PAL5 | PAL4 | PAL3 | PAL2 | PAL1 | PALO |

PALNn Control of output data (in output mode) (n =0 to 15)
0 Output 0.
1 Output 1.

Note To read/write bits 8 to 15 of the PAL register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PALH register.

Remark The PAL register can be read or written in 16-bit units.
When the higher 8 bits of the PAL register are used as the PALH register, and the lower 8 bits, as the
PALL register, these registers can be read or written in 8-bit or 1-bit units.
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(b) Port AL mode register (PMAL)

After reset: FFFFH R/W Address: PMAL FFFFF020H,
PMALL FFFFF020H, PMALH FFFFF021H

15 14 13 12 11 10 9 8
PMAL (PMALH") | PMAL15| PMAL14 | PMAL13| PMAL12 | PMAL11 | PMAL10 | PMALY | PMALS |

7 6 5 4 3 2 1 0
(PMALL) | PMAL7 | PMAL6 | PMALS | PMAL4 | PMAL3 | PMAL2 | PMAL1 | PMALO |

PMALnN Specification of input/output mode (in port mode) (n = 0 to 15)

0 Output mode

1 Input mode

Note To read/write bits 8 to 15 of the PMAL register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PMALH register.

Remark The PMAL register can be read or written in 16-bit units.
When the higher 8 bits of the PMAL register are used as the PMALH register, and the lower 8 bits, as
the PMALL register, these registers can be read or written in 8-bit or 1-bit units.

(c) Port AL mode control register (PMCAL)

After reset: 0000H R/W Address: PMCAL FFFFFO040H,
PMCALL FFFFF040H, PMCALH FFFFFO041H

15 14 13 12 11 10 9 8
PMCAL (PMCALH"®) [PMCAL15| PMCAL14| PMCAL13/PMCAL12|PMCAL11|PMCAL10| PMCAL | PMCALS |

7 6 5 4 3 2 1 0
(PMCALL) | PMCAL7 | PMCALG | PMCAL5 | PMCAL4 | PMCAL3 | PMCAL2 | PMCAL1 | PMCALO |

PMCALNn Specification of operation mode of PALn pin (n =0 to 15)
0 I/O port

1 An output

Note To read/write bits 8 to 15 of the PMCAL register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PMCALH register.

Remark The PMCAL register can be read or written in 16-bit units.
When the higher 8 bits of the PMCAL register are used as the PMCALH register, and the lower 8
bits, as the PMCALL register, these registers can be read or written in 8-bit or 1-bit units.
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(2) Block diagram

Figure 4-27. Block Diagram of PALO to PAL15 Pins

WRewMG MODEO,{MODE1
\ /L PMCAL Output buffer off signalNete —d )
L\ PMCALN
WRem
/L PMAL
() PMALN
(2]
=
o)
C_‘V:S A A
= t 1 tputs ———
%) WRromT 0 to A15 outputs §
= /L PAL 3 ——O PALO/AO to PAL15/A15
\w PALNn n
5 f—
o g 5
N\ b g
Q
3 —C—|
|
RD Address

Note Signal that is active in the IDLE and software STOP modes, or during bus hold.

Remark n=0to 15
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4.3.10 Port AH
Port AH can be set to the input or output mode in 1-bit units.
Port AH has an alternate function as the following pins.

Table 4-12. Alternate-Function Pins of Port AH

Pin Name Pin No. Alternate-Function Pin I/0
GJ | F1
PAHO 123 | D8 | A16 /0
PAH1 122 | A9 | A17
PAH2 121 | B9 | A18
PAH3 120 | C9 | A19
PAH4 119 | D9 | A20
PAH5 118 | B10 | A21
PAH6 117 | C10 | A22
PAH7 116 | D10 | A23
PAH8 115 | A11 | A24
PAH9 114 | B11 | A25

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port AH register (PAH)

After reset: Undefined R/W Address: PAH FFFFFOO2H,
PAHL FFFFF002H, PAHH FFFFFOO3H

15 14 13 12 11 10 9 8
PAHPAHH™Y) | o | o | o | o | o | o | paHo | PaHs |
7 6 5 4 3 2 1 0

(PAHL) | PAH7 | PAH6 | PAH5 | PAH4 | PAH3 | PAH2 | PAH1 | PAHO |

PAHN Control of output data (in output mode) (n = 0 to 9)
0 Output 0.
1 Output 1.

Note To read/write bits 8 to 15 of the PAH register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PAHH register.

Remark The PAH register can be read or written in 16-bit units.
When the higher 8 bits of the PAH register are used as the PAHH register, and the lower 8 bits, as
the PAHL register, these registers can be read or written in 8-bit or 1-bit units.
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(b) Port AH mode register (PMAH)

After reset: FFFFH R/W Address: PMAH FFFFF022H,

PMAHL FFFFF022H, PMAHH FFFFFO23H

15 14 13 12 11 10 9 8
PMAH(PMAHHY) [ 1 | 1 [ 1 | 1 [ 1 | 1 [PumaHo | PmaHs |

7 6 5 4

3 2 1 0
(PMAHL) [ PMAH7 | PMAH6 | PMAHS | PMAH4 | PMAH3 | PMAH2 | PMAH1T | PMAHO |

PMAHN Control of input/output mode (in port mode) (n = 0 to 9)

0 Output mode

1 Input mode

Note To read/write bits 8 to 15 of the PMAH register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PMAHH register.
Remark The PMAH register can be read or written in 16-bit units.

When the higher 8 bits of the PMAH register are used as the PMAHH register, and the lower 8 bits,
as the PMAHL register, these registers can be read or written in 8-bit or 1-bit units.

(c) Port AH mode control register (PMCAH)

After reset: 0000H R/W Address: PMCAH FFFFF042H,

PMCAHL FFFFF042H, PMCAHH FFFFF043H

15 14 13 12 11 10 9 8
PMCAH (PMCAHH™® [ o | o | o | o | o | o |pmcaHo|PmcaHs|
7 6 5 4 3 2 1 0
(PMCAHL) | PMCAH?| PMCAHS| PMCAHS| PMCAH4 | PMCAH3| PMCAH2 | PMCAH1 | PMCAHO|
PMCAHN Specification of operation mode of PAHnN pin (n =0to 9)
0 1/0 port
1 Am output (m = 16 to 25)

Note To read/write bits 8 to 15 of the PMCAH register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PMCAHH register.
Remark The PMCAH register can be read or written in 16-bit units.

When the higher 8 bits of the PMCAH register are used as the PMCAHH register, and the lower 8
bits, as the PMCAHL register, these registers can be read or written in 8-bit or 1-bit units.
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(2) Block diagram

Figure 4-28. Block Diagram of PAHO to PAH9 Pins

MODEO, MODEH1

WRpmc *
\ /L PMCAH Output buffer off signalNote :)_
- PMCAHnN
WRpm
/L PMAH
o PMAHN
8
2 A16 to A25 outputs
: L.
§ WRPoRT §
= /L PAH % ——O PAHO/A16 to PAHY/A25
O PAHn o
§ f—
P 3 3
N\ 5 2
[0
5 {—I
I
RD Address

Note Signal that is active in the IDLE and software STOP modes, or during bus hold.

Remark n=0t09
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4.3.11 PortDL
Port DL can be set to the input or output mode in 1-bit units.
Port DL has an alternate function as the following pins.

Table 4-13. Alternate-Function Pins of Port DL

Pin Name Pin No. Alternate-Function Pin I/0
GJ | F1

PDLO 17 | G3 | ADO I/O
PDLA 16 | H4 | AD1

PDL2 15 | F1 | AD2

PDL3 14 | F2 | AD3

PDL4 13 | F3 | AD4

PDL5 12 | E1 | AD5

PDL6 11 | G4 | AD6

PDL7 10 | E2 | AD7

PDL8 7 | E3 | AD8

PDL9 6 | C2 | AD9

PDL10 5 | D2 | AD10

PDL11 4 | E4 | AD11

PDL12 3 | B2 | AD12

PDL13 2 | C3 | AD13

PDL14 1 D3 | AD14

PDL15 144 | A2 | AD15

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)
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(1) Registers

(a) Port DL register (PDL)

After reset: Undefined R/W Address: PDL FFFFF004H,
PDLL FFFFFO04H, PDLH FFFFFO0O5H

15 14 13 12 11 10 9 8
PDL (PDLH™®) | PDL15 | PDL14 | PDL13 | PDL12 | PDL11 | PDL10 | PDLO | PDL8 |

7 6 5 4 3 2 1 0
(PoLL) | PDL7 | PDL6 | PDLs | PDL4 | PDL3 | PDL2 | PDL1 | PDLO |

PDLn Control of output data (in output mode) (n = 0 to 15)
0 Output 0.
1 Output 1.

Note To read/write bits 8 to 15 of the PDL register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PDLH register.

Remark The PDL register can be read or written in 16-bit units.
When the higher 8 bits of the PDL register are used as the PDLH register, and the lower 8 bits, as
the PDLL register, these registers can be read or written in 8-bit or 1-bit units.
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(b) Port DL mode register (PMDL)

After reset: FFFFH R/wW Address: PMDL FFFFF024H,
PMDLL FFFFF024H, PMDLH FFFFF025H

15 14 13 12 11 10 9 8
PMDL (PMDLH"*) [ PMDL15| PMDL14 | PMDL13| PMDL12 | PDAL11 | PDAL10 | PMDLY | PMDLS |

7 6 5 4 3 2 1 0
(PMDLL) | PMDL7 | PMDL6 | PMDL5 | PMDL4 | PMDL3 | PMDL2 | PMDL1 | PMDLO |

PMDLn Control of input/output mode (in port mode) (n = 0 to 15)

0 Output mode

1 Input mode

Note To read/write bits 8 to 15 of the PMDL register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PMDLH register.

Remark The PMDL register can be read or written in 16-bit units.
When the higher 8 bits of the PMDL register are used as the PMDLH register, and the lower 8 bits,
as the PMDLL register, these registers can be read or written in 8-bit or 1-bit units.

(c) Port DL mode control register (PMCDL)

After reset: 0000H R/W Address: PMCDL FFFFF044H,
PMCDLL FFFFF044H, PMCDLH FFFFF045H

15 14 13 12 11 10 9 8
PMCDL (PMCDLH"*)  [PMCDL15|PMCDL14/PMCDL13|PMCDL12|PMCDL11/PMCDL10| PMCDL9 | PMCDLS |

7 6 5 4 3 2 1 0
(PMCDLL) | PMCDL7 | PMCDL6 | PMCDL5 | PMCDL4 | PMCDL3 | PMCDL2 | PMCDL1 | PMCDLO |

PMCDLn Specification of operation mode of PDLn pin (n =0 to 15)
0 1/O port
1 ADn I/O

Note To read/write bits 8 to 15 of the PMCDL register in 8-bit or 1-bit units, specify them as bits 0 to 7 of the
PMCDLH register.

Remark The PMCDL register can be read or written in 16-bit units.
When the higher 8 bits of the PMCDL register are used as the PMCDLH register, and the lower 8
bits, as the PMCDLL register, these registers can be read or written in 8-bit or 1-bit units.
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(2) Block diagram

Figure 4-29. Block Diagram of PDLO to PDL15 Pins

ADO to AD15
WRemc MODEO, MODE1 output enable signals
v PMCDL { e
r{\ Output buffer off signalN°te
A\ PMCDLn
WRem
/L PMDL
\ PMDLn
1)
=}
o]
g ADO to AD15 outputs -
o WReporT S
= )\ PDL 3 ——© PDLO/ADO to PDL15/AD15
S PDLn )
5 |
O s
N\ n 3 1
[0
T n \ |
Address
N
Dr>—

ADO to AD15 input enable signals

RD |
ADO to AD15 inputs —C_

Note Signal that is active in the IDLE and software STOP modes, or during bus hold.

Remark n=0to 15
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4.3.12 PortCS
Port CS can be set to the input or output mode in 1-bit units.
Port CS has an alternate function as the following pins.

Table 4-14. Alternate-Function Pins of Port CS

Pin Name Pin No. Alternate-Function Pin 1/0
GJ | F1

PCS0 107 | D12 | CSO 1/0
PCS1 106 | B13 | CS1

PCS2 105 | C13 | CS2/IOWR

PCS3 104 | C12 | CS3

PCS4 103 | E12 | CS4

PCS5 102 | D13 | CS5/I0RD

PCS6 101 |E11 | CS6

PCS7 100 | E13| CS7

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port CS register (PCS)

After reset: Undefined R/W Address: FFFFFO08H

7 6 5 4 3 2 1 0
PCs | pcs7 | pcse | pcss | Pcss | pess | pos2 | pest | peso |

PCSn Control of output data (in output mode) (n =0 to 7)
0 Qutput 0.
1 Output 1.

(b) Port CS mode register (PMCS)

After reset: FFH R/W Address: FFFFF028H

7 6 5 4 3 2 1 0
PMCS | PMCS7 | PMCS6 | PMCS5 | PMCS4 | PMCS3 | PMCS2 | PMCS1 | PMCSO |

PMCSn Control of input/output mode (in port mode) (n =0 to 7)

0 Qutput mode

1 Input mode
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(c) Port CS mode control register (PMCCS)

After reset: 00H R/W Address: FFFFF048H

7 6 5 4 3 2 1 0
PMCCS | PMCCS7| PMCCS6| PMCCS5| PMCCS4] PMCCS3|PMCCS2 | PMCCS1 | PMCCSO|

PMCCS7 Specification of operation mode of PCS7 pin
0 I/O port
1 CS7 output

PMCCS6 Specification of operation mode of PCS6 pin
0 I/O port
1 CS6 output

PMCCS5 Specification of operation mode of PCS5 pin
0 I/O port
1 CS5 output/IORD output

PMCCS4 Specification of operation mode of PCS4 pin
0 I/0 port
1 CS4 output

PMCCS3 Specification of operation mode of PCS3 pin
0 I/0 port
1 CS3 output

PMCCS2 Specification of operation mode of PCS2 pin
0 I/O port
1 CS2 output/IOWR output

PMCCS1 Specification of operation mode of PCS1 pin
0 I/0 port
1 CS1 output

PMCCSO0 Specification of operation mode of PCS0 pin
0 I/0 port
1 CSO0 output
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(d) Port CS function control register (PFCCS)

After reset: 00H

R/W Address: FFFFF049H

6 5 4 3 2
PFCCS | 0 o |prccss] o | o |PFcosz|
PFCCS5 Specification of alternate function of PCS5 pin
0 CS5 output
1 IORD output
PFCCS2 Specification of alternate function of PCS2 pin
0 CS2 output
1 IOWR output
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(2) Block diagram

Figure 4-30. Block Diagram of PCS0, PCS1, PCS3, PCS4, PCS6, and PCS7 Pins

MODEO, MODE1

WRprmc
\/ /L pumecs | Output buffer off signalN°te —d )
A\ PMCCSn
WRpm
/L PMCS
\wj PMCSn
(2] e —
a CSo, CS1, CS3,
g CS4, CS6, CS7 outputs
g WRPORT 8
£ PCS o
& g —O
\ PCSn n
§ 1
N\ 5 s
3

RD Address

Note Signal that is active during bus hold.

Remark n=0,1,3,4,6,7

PCS0/CS0,
PCS1/CS1,
PCS3/CS3,
PCS4/CS4,
PCS6/CS6,
PCS7/CS7
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Figure 4-31. Block Diagram of PCS2 and PCS5 Pins

WRerFc
PFCCS
S PFCCSn
WRpmc MODEO, MODET
PMCCS | Output buffer off signalNote
S PMCCSn
WRem
PMCS
®» & PMCSn
3
© -
£ CS2, CS5 outputs —
GJ -
= IOWR, IORD outputs —~| £
WRpoRT % =
? g PCS2/CS2/IOWR
PCS 3 ©) i L
K PCS5/CS5/IORD
S PCSn %) L~
S
o 3
& S
[$]
ko]
= |
—C
N/ T [ |
Address
RD

Note Signal that is active during bus hold.

Remark n=2,5
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4.3.13 PortCT
Port CT can be set to the input or output mode in 1-bit units.
Port CT has an alternate function as the following pins.

Table 4-15 Alternate-Function Pins of Port CT

Pin Name Pin No. Alternate-Function Pin 1/0
GJ | F1

PCTO 97 | F13 | LWR/LDQM/LBE I/0

PCT1 96 | F14 | UWR/UDQM/UBE

PCT4 95 |F11|RD

PCT5 94 |G12 | WR/WE

PCT6 93 |G14 | ASTB

PCT7 92 |G13|BCYST

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port CT register (PCT)

After reset: Undefined R/W Address: FFFFFOOAH

7 6 5 4 3 2 1 0
PcT | pcT7 | pcTe | PcTs | PcTa | o | o | pcTi | PeTO |
PCTn Control of output data (in output mode) (n=0, 1,410 7)
0 Output 0.
1 Output 1.

(b) Port CT mode register (PMCT)

After reset: FFH R/W Address: FFFFF02AH

7 6 5 4 3 2 ! 0
PMcT | PMCT7 | PMCT6 | PMCTs [ PMCTa | 1 | 1 [ PmeTt | PmeTo |
PMCTn Control of input/output mode (in port mode) (n=0, 1,4 to 7)

0 Output mode

1 Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port CT mode control register (PMCCT)

After reset: 00H

R/W Address: FFFFF04AH

7 6 5 4 3 2 1 0
PMCCT | PmcCT7| PMcCTs| PMcCTs | PMcCcT4] 0 | o [PmccT1|PmccTo|

PMCCT7 Specification of operation mode of PCT7 pin

0 1/0 port

1 BCYST output
PMCCT6 Specification of operation mode of PCT6 pin

0 1/O port

1 ASTB output
PMCCT5 Specification of operation mode of PCT5 pin

0 1/O port

1

WR output/WE output

PMCCT4 Specification of operation mode of PCT4 pin
0 1/O port
1 RD output

PMCCT1 Specification of operation mode of PCT1 pin
0 1/0 port

1

UWR output/UDQM output/UBE output

PMCCTO

Specification of operation mode of PCTO pin

0

1/0 port

1

LWR output/LDQM output/LBE output

160

User’'s Manual U16397EJ4VOUD




CHAPTER 4 PORT FUNCTIONS

(d) Port CT function control register (PFCCT)

After reset: O0H

R/W Address: FFFFF04BH

7 5 4 3 2 1 0
PFCCT [ o o | o | o | o | o [|prcctt|PrccTol

PFCCTH1 Specification of alternate function of PCT1 pin

0 UWR output/UDQM outputNote 1

1 UBE output/UDQM outputNete 1
PFCCTO Specification of alternate function of PCTO pin

0 LWR output/LDQM outputNote 2

1 LBE output/LDQM outputNete 2

Notes 1. The UWR output or UDQM output, and UBE output or UDQM output are automatically selected
when target memory is accessed.

2. The LWR output or LDQM output, and LBE output or LDQM output are automatically selected when

the target memory is accessed.

Caution The xDQM signal differs in timing between when xWR output/xDQM output is selected and
when xBE output/xDQM output is selected. However, this signal can be connected to SDRAM
without problem regardless of which output is selected. For the output timing of the xDQM
signal, see timing charts of 6.3.5 SDRAM access (Figure 6-12) (x = U or L).
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-32. Block Diagram of PCT0 and PCT1 Pins

aY
WRere MODEO, MODE1
PFCCT |}
S PFCCTn
WRewmc MODEO, MODE1
PMCCT |} Output buffer off signalN°te
S PMCCTn
WRem
PMCT
w S PMCTn
>
Q R
E LWR/LDQM,
I UWR/UDQM outputs 5
£ k3]
WRPORT 5= 5= <
LBE, UBE outputs—{ & 5 ___
PCT 5 PCTO/LWR/LDQM/LBE,
° L~ o PCT1/UWR/UDQM/UBE
o PCTn n
g
[$]
Ay <o .
[0)
* 3
o
[0 |
—C
I~/ ]
Address

RD
Note Signal that is active during bus hold.

Remark n=0, 1

162 User’'s Manual U16397EJ4VOUD



CHAPTER 4 PORT FUNCTIONS

Figure 4-33. Block Diagram of PCT4 to PCT7 Pins

MODEO, MODE1

WRemc *
N\ )\ PMCCT 1 output buffer off signalNote )
\W PMCCTn
WRpm
)\ PMCT
\w PMCTn
g —_—
a RD, WR/WE,
g ASTB, BCYST outputs PCT4/RD
g WR S WRAVE
£ PORT poT § PCT5/WR/WE,
By p— 3 O pcrerasts,
~J PCT7/BCYST
§ ]
O 3 s
[0 [8]
n Y
N 31
n

RD Address
Note Signal that is active during bus hold.

Remark n=4t07

Users Manual U16397EJ4VOUD 163



CHAPTER 4 PORT FUNCTIONS

4.3.14 PortCM
Port CM can be set to the input or output mode in 1-bit units.
Port CM has an alternate function as the following pins.

Table 4-16. Alternate-Function Pins of Port CM

Pin Name Pin No. Alternate-Function Pin /0
GJ | F1

PCMO 91 | G11 | WAIT I/0

PCM1 90 |H14 | BUSCLK

PCM2 89 | H13 | HLDAK

PCM3 88 |H12 | HLDRQ

PCM4 87 | H11| REFRQ

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port CM register (PCM)

After reset: Undefined R/W Address: FFFFFOOCH

7 6 5 4 3 2 1 0
peM | o | o | o | pows | Pcms | pcmz | pomt | pemo |
PCMn Control of output data (in output mode) (n = 0 to 4)
0 Output 0.
1 Output 1.

(b) Port CM mode register (PMCM)

After reset: FFH R/W Address: FFFFF02CH

7 6 5 4 3 2 1 0
pmcMm [ 1 | 1 | 1 | Pmcwm4 | PMcm3 | Pmom2 | Pmcwmit | PMCMO |
PMCMn Control of input/output mode (in port mode) (n = 0 to 4)

0 Output mode

1 Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port CM mode control register (PMCCM)

After reset: 00H

R/W Address: FFFFF04CH

4 3 2 1 0

PMceM | o

| PMCCM4| PMCCMS|PMCCM2 | PMCCM1 | PMCCMo|

PMCCM4

Specification of operation mode of PCM4 pin

0

1/0 port

1

REFRQ output

PMCCMS3

Specification of operation mode of PCM3 pin

0

I/O port

1

HLDRQ input

PMCCM2

Specification of operation mode of PCM2 pin

0

1/O port

1

HLDAK output

PMCCM1

Specification of operation mode of PCM1 pin

0

1/O port

1

BUSCLK output

PMCCMO

Specification of operation mode of PCMO pin

0

1/0 port

1

WAIT input
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-34. Block Diagram of PCM0 and PCM3 Pins

MODEO, MODEH1

WRemc PMCCM l
M\ rL
\ PMCCMn
WRem
/L PMCM
A\ PMCMn
2]
=}
o]
g WRPeoRrT
§ fL PCM
= S PCMn —O
:é |-
3 5| —
/\/ ©
} @ .
Address
| | >—
RDin

WAIT, HLDRQ inputs —<L

Remark n=0,3

PCMO/WAIT,
PCM3/HLDRQ
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CHAPTER 4 PORT FUNCTIONS

Figure 4-35. Block Diagram of PCM1 Pin

© PCM1/BUSCLK

WReuc MODEO, MODE1
\ PMCCM |
S PMCCM1
WRpm
i PMCM
S PMCM1
(2]
=}
o)
=
£
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S
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o
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CHAPTER 4 PORT FUNCTIONS

Figure 4-36. Block Diagram of PCM2 and PCM4 Pins

MODEO, MODE1

WRemc
U 1 PMCCM |
\ PMCCMn
WRem
/L PMCM
o PMCMn
(%3]
2 -
= HLDAK, REFRQ outputs
g Qoutputs —
o WR S —
£ ):ORT PCM § PCM2/HLDAK,
& " 3 PCM4/REFRQ
§ L]
S s [
3 8
Y 3 _C
n

RD Address

Remark n=2,4
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CHAPTER 4 PORT FUNCTIONS

4.3.15 Port CD
Port CD can be set to the input or output mode in 1-bit units.
Port CD has an alternate function as the following pins.

Table 4-17. Alternate-Function Pins of Port CD

Pin Name Pin No. Alternate-Function Pin /0
GJ | F1

PCDO 111 | D11 | SDCKE 1/0

PCD1 110 | B12 | SDCLK

PCD2 109 | A13 | SDCAS

PCD3 108 | A14 | SDRAS

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port CD register (PCD)

After reset: Undefined R/W Address: FFFFFOOEH

5 4 3 2 1 0
pco | o | o | o | o | pcos | pcp2 | Pt | Pepo |
PCDn Control of output data (in output mode) (n = 0 to 3)
0 Output 0.
1 Output 1.

(b) Port CD mode register (PMCD)

After reset: FFH R/W Address: FFFFFO2EH

7 6 5 4 3 2 1 0
pmco | 1 | 1 | 1 | 1 |Pmcbs|Pmcb2 | PMcD1 | PMCDO |
PMCDn Control of input/output mode (in port mode) (n = 0 to 3)

0 Output mode

1 Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port CD mode control register (PMCCD)

After reset: 00H R/W Address: FFFFFO4EH
6 5 4 3 2 1 0
PMCCD | 0 o | o | o |pmccos|pmccz|pmcent |PMccDol
PMCCD3 Specification of operation mode of PCDS3 pin
0 1/O port
1 SDRAS output
PMCCD2 Specification of operation mode of PCD2 pin
0 I/O port
1 SDCAS output
PMCCD1 Specification of operation mode of PCD1 pin
0 I/O port
1 SDCLK output
PMCCDO Specification of operation mode of PCDO pin
0 1/O port
1 SDCKE output
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-37. Block Diagram of PCDO0 and PCD1 Pins

MODEO, MODEH1

WRprmc
N 1 pMccD |
& PMCCDn
WR
/LPM PMCD
\ PMCDn
(2]
a
= SDCKE, SDCLK output
5 ou pus—l_.
9 WR S
£ fm PCD *§ PCDO/SDCKE,
N y— 3 PCD1/SDCLK
§ ]
N\ & £
[6)
31—

RD Address

Remark n=0,1
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CHAPTER 4 PORT FUNCTIONS

Figure 4-38. Block Diagram of PCD2 and PCD3 Pins

MODEO, MODEH1

WRemc 4
T\ /L PMCCD Output buffer off signalNote )
\ PMCCDn
WRepm
/L PMCD
(% PMCDn
3
3 [ —
E SDCAS, SDRAS outputs 1
9] 5 .
g e PCD g o PCD2/SDOAS,
rL © PCD3/SDRAS
(o PCDn (%]
§ ]
= 8 5
3 8
U -
»

RD Address
Note Signal that is active during bus hold.

Remark n=2,3
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CHAPTER 4 PORT FUNCTIONS

4.3.16 Port BD
Port BD can be set to the input or output mode in 1-bit units.
Port BD has an alternate function as the following pins.

Table 4-18. Alternate-Function Pins of Port BD

Pin Name Pin No. Alternate-Function Pin /0
GJ | Fi

PBDO 42 | N4 | DMAAKO I/0

PBD1 41 | P3 | DMAAKT

PBD2 40 | M4 | DMAAK2

PBD3 39 | N3 | DMAAK3

Remark GJ: 144-pin plastic LQFP (fine pitch) (20 x 20)
F1: 161-pin plastic FBGA (13 x 13)

(1) Registers

(a) Port BD register (PBD)

After reset: Undefined R/W Address: FFFFFO12H

5 4 3 2 ! 0
D [ o | o | o | o | rep3 | PBD2 | PBDT | PBDO |
PBDn Control of output data (in output mode) (n = 0 to 3)
0 Output 0.
1 Output 1.

(b) Port BD mode register (PMBD)

After reset: FFH R/W Address: FFFFF032H

7 6 5 4 3 2 1 0
Pmed | 1 | 1 | 1 | 1 | PvBD3|PMBD2 | PMBD1 | PMBDO |
PMBDn Control of input/output mode (in port mode) (n = 0 to 3)

0 Qutput mode

1 Input mode
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CHAPTER 4 PORT FUNCTIONS

(c) Port BD mode control register (PMCBD)

After reset: 00H

R/W Address: FFFFF052H

4 3 2 1 0
PMCBD | 0 o | o | o |pmcBDs|PMcBD2 PMCBDT|PMCEDO|

PMCBD3 Specification of operation mode of PBD3 pin

0 1/0 port

1 DMAAKS output
PMCBD2 Specification of operation mode of PBD2 pin

0 I/O port

1 DMAAK?2 output
PMCBD1 Specification of operation mode of PBD1 pin

0 I/O port

1 DMAAK1 output
PMCBDO Specification of operation mode of PBDO pin

0 1/O port

1 DMAAKO output
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CHAPTER 4 PORT FUNCTIONS

(2) Block diagram

Figure 4-39. Block Diagram of PBDO to PBD3 Pins

WRpmc
/L PMCBD
) PMCBDn
WRem
/L PMBD
\ PMBDn
%)
a
— DMAAKO to DMAAKS outputs
5 i
2 WRProRT S P
£ PBD k3] PBD0/DMAAKOQ to
9] N A AR
/L ° PBD3/DMAAK3
\ PBDn %]
§ —
) 3 S
) 3]
~ i} |Ne
©
]

RD Address

Remark n=01t03
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CHAPTER 4 PORT FUNCTIONS

4.4 Setting to Use Alternate Function of Port Pin

Set the port pins as shown in Table 4-19 to use their alternate function.
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Table 4-19. Using Alternate Function of Port Pins (1/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name /O Pn Register PMn Register PMCn Register PFCEnN Register PFCn Register (Registers)
P00 INTPO0O Input P00 = Setting not required | PMOO = Setting not required | PMCO00 = 1 PFCEO00 =0 PFC00 =0 INTROO (INTRO), INTFOO (INTFO)
TOPOO Output POO = Setting not required | PMOO = Setting not required | PMCO0 = 1 PFCEO00 =0 PFCO00 =1
EVTP0OO Input POO = Setting not required | PMOO = Setting not required | PMCO0 = 1 PFCEOO = 1 PFC00=0
TIPOO Input P00 = Setting not required | PMOO = Setting not required | PMCO00 = 1 PFCEO00 =1 PFC00=0
INTPPOO Input POO = Setting not required | PMOO = Setting not required | PMCOO = 1 PFCEO00 = 1 PFC00 =0
PO1 INTPOO1 Input P01 = Setting not required | PMO1 = Setting not required | PMCO1 = 1 PFCEO1 =0 PFCO1 =0 INTRO1 (INTRO), INTFO1 (INTFO)
TOPO1 Output P01 = Setting not required | PMO01 = Setting not required | PMCO1 = 1 PFCEO1 =0 PFCO1 =1
INTPPO1 Input PO1 = Setting not required | PM01 = Setting not required | PMCO1 = 1 PFCEO1 =1 PFC01=0
P04 INTP004 Input P04 = Setting not required | PM04 = Setting not required | PMC04 = 1 PFCEO04 =0 PFC04 =0 INTRO4 (INTRO), INTF04 (INTFO)
DMARQO Input P04 = Setting not required | PM04 = Setting not required | PMC04 = 1 PFCE04 =0 PFCO04 =1
INTP11 Input P04 = Setting not required | PM04 = Setting not required | PMC04 = 1 PFCEO04 =1 PFC04 =0
TCLR10 Input P04 = Setting not required | PM04 = Setting not required | PMC04 = 1 PFCEO4 =1 PFC04 =0
P05 INTP005 Input P05 = Setting not required | PMO5 = Setting not required | PMCO05 = 1 PFCEO5 =0 PFC05 =0 INTRO5 (INTRO), INTFO5 (INTFO)
DMARQ1 Input P05 = Setting not required | PMO5 = Setting not required | PMCO5 = 1 PFCE05 =0 PFCO5 = 1
INTP10 Input P05 = Setting not required | PMO5 = Setting not required | PMCO05 = 1 PFCEO5 = 1 PFC05=0
TCUD10 Input P05 = Setting not required | PMO5 = Setting not required | PMCO05 = 1 PFCEO5 =1 PFC05 =0
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Table 4-19. Using Alternate Function of Port Pins (2/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name /0 Pn Register PMn Register PMCn Register PFCEN Register PFCn Register (Registers)

P06 INTP106 Input P06 = Setting not required | PM06 = Setting not required | PMCO06 = 1 - PFC06 =0 INTRO6 (INTRO), INTF06 (INTFO)
DMARQ2 Input P06 = Setting not required | PM06 = Setting not required | PMCO06 = 1 - PFCO06 = 1
TMSGNete Input P06 = Setting not required | PM06 = Setting not required | PMCO06 = Setting not required - PFC06 = Setting not required

PO7 INTP107 Input P07 = Setting not required | PM07 = Setting not required | PMCO07 = 1 - PFC07 =0 INTRO7 (INTRO), INTFO7 (INTFO)
DMARQ3 Input P07 = Setting not required | PM07 = Setting not required | PMCO7 = 1 - PFC07 =1
TCKNete Input P07 = Setting not required | PM07 = Setting not required | PMCO7 = Setting not required - PFCO7 = Setting not required

P10 INTPO10 Input P10 = Setting not required | PM10 = Setting not required | PMC10 = 1 PFCE10=0 PFC10=0 INTR10 (INTR1), INTF10 (INTF1)
TOQB1 Output P10 = Setting not required | PM10 = Setting not required | PMC10 = 1 PFCE10=0 PFC10=1
INTPQO Input P10 = Setting not required | PM10 = Setting not required | PMC10 = 1 PFCE10=1 PFC10=0
TOQO Output P10 = Setting not required | PM10 = Setting not required | PMC10 = 1 PFCE10=1 PFC10=1

P11 INTPO11 Input P11 = Setting not required | PM11 = Setting not required | PMC11 = 1 PFCE11=0 PFC11=0 INTR11 (INTR1), INTF11 (INTF1)
TOQT1 Output P11 = Setting not required | PM11 = Setting not required | PMC11 =1 PFCE11=0 PFC11 =1
INTPQ1 Input P11 = Setting not required | PM11 = Setting not required | PMC11 = 1 PFCE11 =1 PFC11=0
TOQ1 Output P11 = Setting not required | PM11 = Setting not required | PMC11 = 1 PFCE11 =1 PFC11 =1

P12 INTPO12 Input P12 = Setting not required | PM12 = Setting not required | PMC12 = 1 PFCE12=0 PFC12=0 INTR12 (INTR1), INTF12 (INTF1)
TOQT2 Output P12 = Setting not required | PM12 = Setting not required | PMC12 = 1 PFCE12=0 PFC12=1
INTPQ2 Input P12 = Setting not required | PM12 = Setting not required | PMC12 = 1 PFCE12=1 PFC12=0
TOQ2 Output P12 = Setting not required | PM12 = Setting not required | PMC12 = 1 PFCE12=1 PFC12 =1

P13 INTPO13 Input P13 = Setting not required | PM13 = Setting not required | PMC13 = 1 PFCE13=0 PFC13=0 INTR13 (INTR1), INTF13 (INTF1)
TOQT3 Output P13 = Setting not required | PM13 = Setting not required | PMC13 = 1 PFCE13=0 PFC13=1
INTPQ3 Input P13 = Setting not required | PM13 = Setting not required | PMC13 = 1 PFCE13 =1 PFC13=0
TOQ3 Output P13 = Setting not required | PM13 = Setting not required | PMC13 = 1 PFCE13 =1 PFC13=1
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Note The TMS and TCK pins are for on-chip debugging. To use the P06 and P07 pins as PO6/INTP106/DMARQ2 and P07/INTP107/DMARQS3, be sure to input a
low level to the TRST pin. If a high level is input to the TRST pin, the values set to the PO, PM0, PMCO, and PFCO registers become invalid, and the P06
and P07 pins function as the TMS and TCK pins.
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Table 4-19. Using Alternate Function of Port Pins (3/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name /0 Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)
P14 INTP114 Input P14 = Setting not required | PM14 = Setting not required | PMC14 = 1 PFCE14=0 PFC14 =0 INTR14 (INTR1), INTF14 (INTF1)
TOQB2 Output P14 = Setting not required | PM14 = Setting not required | PMC14 = 1 PFCE14 =0 PFC14 =1
TIQ Input P14 = Setting not required | PM14 = Setting not required | PMC14 = 1 PFCE14 =1 PFC14=0
P15 INTP115 Input P15 = Setting not required | PM15 = Setting not required | PMC15 = 1 PFCE15=0 PFC15=0 INTR15 (INTR1), INTF15 (INTF1)
TOQB3 Output P15 = Setting not required | PM15 = Setting not required | PMC15 = 1 PFCE15=0 PFC15=1
EVTQ Input P15 = Setting not required | PM15 = Setting not required | PMC15 = 1 PFCE15 =1 PFC15=0
P20 NMI Input P20 = Setting not required - - - - NMIFO0 (NMIF), NMIRO (NMIR)
P21 INTP021 Input P21 = Setting not required | PM21 = Setting not required | PMC21 = 1 PFCE21 =0 PFC21=0 INTR21 (INTR2), INTF21 (INTF2)
TOP10 Output P21 = Setting not required | PM21 = Setting not required | PMC21 = 1 PFCE21=0 PFC21 =1
EVTP1 Input P21 = Setting not required | PM21 = Setting not required | PMC21 = 1 PFCE21 =1 PFC21 =0
TIP1 Input P21 = Setting not required | PM21 = Setting not required | PMC21 = 1 PFCE21 =1 PFC21=0
INTPP10 Input P21 = Setting not required | PM21 = Setting not required | PMC21 = 1 PFCE21 =1 PFC21=0
P22 INTP022 Input P22 = Setting not required | PM22 = Setting not required | PMC22 = 1 PFCE22 =0 PFC22 =0 INTR22 (INTR2), INTF22 (INTF2)
TOP11 Output P22 = Setting not required | PM22 = Setting not required | PMC22 = 1 PFCE22=0 PFC22 =1
INTPP11 Input P22 = Setting not required | PM22 = Setting not required | PMC22 = 1 PFCE22 =1 PFC22 =0
P24 INTP124 Input P24 = Setting not required | PM24 = Setting not required | PMC24 = 1 - PFC24 =0 INTR24 (INTR2), INTF24 (INTF2)
TCO Output P24 = Setting not required | PM24 = Setting not required | PMC24 = 1 - PFC24 =1
P25 INTP125 Input P25 = Setting not required | PM25 = Setting not required | PMC25 = 1 PFCE25 =0 PFC25 =0 INTR25 (INTR2), INTF25 (INTF2)
TC1 Output P25 = Setting not required | PM25 = Setting not required | PMC25 = 1 PFCE25 =0 PFC25 =1
TIUD10 Input P25 = Setting not required | PM25 = Setting not required | PMC25 = 1 PFCE25 =1 PFC25=0
TO10 Output P25 = Setting not required | PM25 = Setting not required | PMC25 = 1 PFCE25 =1 PFC25 =1
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Table 4-19. Using Alternate Function of Port Pins (4/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name /O Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)

P26 INTP126 | Input P26 = Setting not required | PM26 = Setting not required | PMC26 = 1 - PFC26 = 0 INTR26 (INTR2), INTF26 (INTF2)
TC2 Output P26 = Setting not required | PM26 = Setting not required | PMC26 = 1 - PFC26 =1
TD|Note Input P26 = Setting not required | PM26 = Setting not required | PMC26 = Setting not required - PFC26 = Setting not required

P27 TC3 Output P27 = Setting not required | PM27 = Setting not required | PMC27 = 1 - -
TDQNete ! Output P27 = Setting not required | PM27 = Setting not required | PMC27 = Setting not required - -

P30 INTP130 Input P30 = Setting not required | PM30 = Setting not required | PMC30 = 1 PFCE30=0 PFC30=0 INTR30 (INTR3), INTF30 (INTF3)
TXD2 Output P30 = Setting not required | PM30 = Setting not required | PMC30 = 1 PFCE30=0 PFC30 =1
SO2 Output P30 = Setting not required | PM30 = Setting not required | PMC30 = 1 PFCE30 =1 PFC30=0

P31 INTP131 Input P31 = Setting not required | PM31 = Setting not required | PMC31 = 1 PFCE31=0 PFC31=0 INTR31 (INTR3), INTF31 (INTF3)
RXD2 Input P31 = Setting not required | PM31 = Setting not required | PMC31 = 1 PFCE31 =0 PFC31 =1
SI2 Input P31 = Setting not required | PM31 = Setting not required | PMC31 = 1 PFCE31 =1 PFC31=0

P32 INTP132 Input P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32=0 PFC32=0 INTR32 (INTR3), INTF32 (INTF3)
ASCK2 Input P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32 =0 PFC32 =1
SCK2 110 P32 = Setting not required | PM32 = Setting not required | PMC32 = 1 PFCE32 =1 PFC32=0

P33 INTP133 Input P33 = Setting not required | PM33 = Setting not required | PMC33 = 1 PFCE33 =0 PFC33=0 INTR33 (INTR3), INTF33 (INTF3)
TXD3 Output P33 = Setting not required | PM33 = Setting not required | PMC33 = 1 PFCE33 =0 PFC33 =1
SDANete2 l{e} P33 = Setting not required | PM33 = Setting not required | PMC33 = 1 PFCE33 =1 PFC33=0

P34 INTP134 Input P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 PFCE34 =0 PFC34 =0 INTR34 (INTR3), INTF34 (INTF3)
RXD3 Input P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 PFCE34 =0 PFC34 =1
S| Note 2 1/10 P34 = Setting not required | PM34 = Setting not required | PMC34 = 1 PFCE34 =1 PFC34 =0

P37 INTP137 Input P37 = Setting not required | PM37 = Setting not required | PMC37 = 1 - - INTR37 (INTR3), INTF37 (INTF3)
ADTRG Output P37 = Setting not required | PM37 = Setting not required | PMC37 = 1 - -

Notes 1. TDI and TDO pins are for on-chip debugging. To use the P26 and P27 pins as P26/INTP126/TC2 and P27/TC3, be sure to input a low level to the
TRST pin. If a high level is input to the TRST pin, the values set to the P2, PM2, PMC2, and PFC2 registers become invalid, and the P06 and P07 pins
function as the TDI and TDO pins.

2. When the P33 and P34 pins are used as the SDA and SCL pins, respectively, they function as dummy open-drain output pins (P-ch is always off).
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Table 4-19. Using Alternate Function of Port Pins (5/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnX Bit of PFCnx Bit of Other Bits
Name /O Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)
P40 SO0 Output P40 = Setting not required | PM40 = Setting not required | PMC40 = 1 - PFC40=0
TXDO Output P40 = Setting not required | PM40 = Setting not required | PMC40 = 1 - PFC40=1
P41 Slo Input P41 = Setting not required | PM41 = Setting not required | PMC41 = 1 - PFC41 =0
RXDO Input P41 = Setting not required | PM41 = Setting not required | PMC41 = 1 - PFC41 =1
P42 SCKo 110 P42 = Setting not required | PM42 = Setting not required | PMC42 = 1 - PFC42 =0
ASCKO Input P42 = Setting not required | PM42 = Setting not required | PMC42 = 1 - PFC42 =1
P43 SO1 Output P43 = Setting not required | PM43 = Setting not required | PMC43 = 1 - PFC43=0
TXD1 Output P43 = Setting not required | PM43 = Setting not required | PMC43 = 1 - PFC43 =1
P44 SH Input P44 = Setting not required | PM44 = Setting not required | PMC44 = 1 - PFC44 =0
RXD1 Input P44 = Setting not required | PM44 = Setting not required | PMC44 = 1 - PFC44 =1
P45 SCK1 110 P45 = Setting not required | PM45 = Setting not required | PMC45 = 1 - PFC45=0
ASCK1 Input P45 = Setting not required | PM45 = Setting not required | PMC45 = 1 - PFC45 =1
P50 INTPO50 Input P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 =0 PFC50=0 INTR50 (INTR5), INTF50 (INTF5)
TOP20 Output P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 =0 PFC50 =1
EVTP2 Input P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 = 1 PFC50 =0
TIP2 Input P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 = 1 PFC50 =0
INTPP20 Input P50 = Setting not required | PM50 = Setting not required | PMC50 = 1 PFCE50 =1 PFC50 =0
P51 INTPO51 Input P51 = Setting not required | PM51 = Setting not required | PMC51 = 1 PFCE51 =0 PFC51 =0 INTR51 (INTR5), INTF51 (INTF5)
TOP21 Output P51 = Setting not required | PM51 = Setting not required | PMC51 = 1 PFCE51 =0 PFC51 =1
INTPP21 Input P51 = Setting not required | PM51 = Setting not required | PMC51 = 1 PFCE51 =1 PFC51 =0
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Table 4-19. Using Alternate Function of Port Pins (6/9)

Pin Name

Alternate Function

Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name /0 Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)
P70 ANIO Input P70 = Setting not required - PMC70 =1 _ _
P71 ANI1 Input P71 = Setting not required - PMC71 =1 - -
P72 ANI2 Input P72 = Setting not required - PMC72 =1 - -
P73 ANI3 Input P73 = Setting not required - PMC73 =1 — _
P74 ANI4 Input P74 = Setting not required - PMC74 =1 - -
P75 ANI5 Input P75 = Setting not required - PMC75 =1 - _
P76 ANI6 Input P76 = Setting not required - PMC76 = 1 - -
P77 ANI7 Input P77 = Setting not required - PMC77 =1 - -
P80 ANOO Output P80 = Setting not required - - - -
P81 ANO1 Output P81 = Setting not required - - — _
PALO A0 Output PALO = Setting not required | PMALO = Setting not required | PMCALO = 1 - -
PAL1 A1l Output PAL1 = Setting not required | PMAL1 = Setting not required | PMCAL1 = 1 - -
PAL2 A2 Output PAL2 = Setting not required | PMAL2 = Setting not required | PMCAL2 = 1 - -
PAL3 A3 Output PAL3 = Setting not required | PMAL3 = Setting not required | PMCALS3 = 1 - -
PAL4 A4 Output PAL4 = Setting not required | PMAL4 = Setting not required | PMCAL4 = 1 - -
PAL5 A5 Output PAL5 = Setting not required | PMALS = Setting not required | PMCALS5 = 1 - -
PAL6 A6 Output PAL6 = Setting not required | PMAL6 = Setting not required | PMCALS = 1 - -
PAL7 A7 Output PALY = Setting not required | PMAL?7 = Setting not required | PMCAL7 = 1 - -
PAL8 A8 Output PAL8 = Setting not required | PMALS = Setting not required | PMCALS8 = 1 - -
PAL9 A9 Output PAL9 = Setting not required | PMAL9 = Setting not required | PMCAL9 = 1 - -
PAL10 A10 Output PAL10 = Setting not required | PMAL10 = Setting not required | PMCAL10 = 1 - -
PAL11 Al1 Output PAL11 = Setting not required | PMAL11 = Setting not required | PMCAL11 = 1 - -
PAL12 A12 Output PAL12 = Setting not required | PMAL12 = Setting not required | PMCAL12 = 1 - -
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Table 4-19. Using Alternate Function of Port Pins (7/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCENX Bit of PFCnx Bit of Other Bits
Name /O Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)
PAL13 A13 Output PAL13 = Setting not required | PMAL13 = Setting not required | PMCAL13 = 1 - -
PAL14 A14 Output PAL14 = Setting not required | PMAL14 = Setting not required | PMCAL14 = 1 - -
PAL15 A15 Output PAL15 = Setting not required | PMAL15 = Setting not required | PMCAL15 = 1 - -
PAHO A16 Output PAHO = Setting not required | PMAHO = Setting not required | PMCAHO = 1 - -
PAH1 A17 Output PAH1 = Setting not required | PMAH1 = Setting not required | PMCAH1 = 1 - -
PAH2 A18 Output PAH2 = Setting not required | PMAH2 = Setting not required | PMCAH2 = 1 - -
PAH3 A19 Output PAH3 = Setting not required | PMAH3 = Setting not required | PMCAH3 = 1 - -
PAH4 A20 Output PAH4 = Setting not required | PMAH4 = Setting not required | PMCAH4 = 1 - -
PAH5 A21 Output PAHS = Setting not required | PMAH5 = Setting not required | PMCAHS5 = 1 - -
PAH6 A22 Output PAHB = Setting not required | PMAH6 = Setting not required | PMCAHS6 = 1 - -
PAH7 A23 Output PAH7 = Setting not required | PMAH? = Setting not required | PMCAH7 = 1 - -
PAH8 A24 Output PAHS = Setting not required | PMAHS = Setting not required | PMCAHS8 = 1 - -
PAH9 A25 Output PAH9 = Setting not required | PMAH9 = Setting not required | PMCAH9 = 1 - -
PDLO ADO 110 PDLO = Setting not required | PMDLO = Setting not required | PMCDLO = 1 - -
PDL1 AD1 110 PDL1 = Setting not required | PMDL1 = Setting not required | PMCDL1 = 1 - -
PDL2 AD2 1/0 PDL2 = Setting not required | PMDL2 = Setting not required | PMCDL2 = 1 - -
PDL3 AD3 1/0 PDL3 = Setting not required | PMDL3 = Setting not required | PMCDL3 = 1 - -
PDL4 AD4 /0 PDL4 = Setting not required | PMDL4 = Setting not required | PMCDL4 = 1 - -
PDL5 AD5 1/0 PDL5 = Setting not required | PMDL5 = Setting not required | PMCDLS5 = 1 - -
PDL6 AD6 1/0 PDL6 = Setting not required | PMDL6 = Setting not required | PMCDL6 = 1 - -
PDL7 AD7 1/0 PDL7 = Setting not required | PMDL7 = Setting not required | PMCDL7 = 1 - —
PDL8 AD8 110 PDL8 = Setting not required | PMDLS8 = Setting not required | PMCDLS8 = 1 - -
PDL9 AD9 110 PDL9 = Setting not required | PMDL9 = Setting not required | PMCDL9 = 1 - -
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Table 4-19. Using Alternate Function of Port Pins (8/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCEnx Bit of PFCnx Bit of Other Bits
Name /O Pn Register PMn Register PMCn Register PFCEN Register PFCn Register (Registers)

PDL10 AD10 110 PDL10 = Setting not required | PMDL10 = Setting not required | PMCDL10 = 1 - -

PDL11 AD11 /0 PDL11 = Setting not required | PMDL11 = Setting not required | PMCDL11 = 1 - -

PDL12 AD12 110 PDL12 = Setting not required | PMDL12 = Setting not required | PMCDL12 = 1 - -

PDL13 AD13 1/0 PDL13 = Setting not required | PMDL13 = Setting not required | PMCDL13 = 1 - -

PDL14 AD14 l{e} PDL14 = Setting not required | PMDL14 = Setting not required | PMCDL14 = 1 - -

PDL15 AD15 /0 PDL15 = Setting not required | PMDL15 = Setting not required | PMCDL15 = 1 - -

PCSO CSo Output PCS0 = Setting not required | PMCS0 = Setting not required | PMCCSO0 = 1 - -

PCS1 csi Output PCS1 = Setting not required | PMCS1 = Setting not required | PMCCS1 = 1 - -

PCS2 CcS2 Output PCS2= Setting not required | PMCS2= Setting not required | PMCCS2 = 1 - PFCCS2=0
IOWR Output PCS2 = Setting not required | PMCS2 = Setting not required | PMCCS2 = 1 - PFCCS2 =1

PCS3 CS3 Output PCS3 = Setting not required | PMCS3 = Setting not required | PMCCS3 = 1 - -

PCS4 CcS4 Output PCS4 = Setting not required | PMCS4 = Setting not required | PMCCS4 = 1 - -

PCS5 CS5 Output PCS5 = Setting not required | PMCS5 = Setting not required | PMCCS5 = 1 - PFCCS5=0
IORD Output PCS5 = Setting not required | PMCSS5 = Setting not required | PMCCS5 = 1 - PFCCS5=1

PCS6 CS6 Output PCS6 = Setting not required | PMCS8 = Setting not required | PMCCS6 = 1 - -

PCS7 Ccs7 Output PCS7 = Setting not required | PMCS? = Setting not required | PMCCS7 = 1 - -

PCTO LWR Output PCTO = Setting not required | PMCTO = Setting not required | PMCCTO = 1 - PFCCTO = 0, Note
LDQM Output PCTO = Setting not required | PMCTO = Setting not required | PMCCTO = 1 - PFCCTO = 0/1, Note
LBE Output PCTO = Setting not required | PMCTO = Setting not required | PMCCTO = 1 - PFCCTO = 1, Note

PCT1 UWR Output PCT1 = Setting not required | PMCT1 = Setting not required | PMCCT1 = 1 - PFCCT1 =0, Note
ubam Output PCT1 = Setting not required | PMCT1 = Setting not required | PMCCT1 = 1 - PFCCT1 = 0/1, Note
UBE Output PCT1 = Setting not required | PMCT1 = Setting not required | PMCCT1 = 1 - PFCCT1 =1, Note

Note xWR output or xDQM output, or xBE output and xDQM output are automatically selected when the target memory is accessed (x = U or L).
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Table 4-19. Using Alternate Function of Port Pins (9/9)

Pin Name Alternate Function Pnx Bit of PMnx Bit of PMCnx Bit of PFCENX Bit of PFCnx Bit of Other Bits
Name /O Pn Register PMn Register PMCn Register PFCEn Register PFCn Register (Registers)

PCT4 RD Output PCT4 = Setting not required | PMCT4 = Setting not required | PMCCT4 = 1 - -
PCT5 WR Output PCTS5 = Setting not required | PMCT5 = Setting not required | PMCCT5 = 1 - -

WE Output PCT5 = Setting not required | PMCT5 = Setting not required | PMCCT5 = 1 - -
PCT6 ASTB Output PCT6 = Setting not required | PMCT6 = Setting not required | PMCCT6 = 1 - -
PCT7 BCYST Output PCT7 = Setting not required | PMCT7 = Setting not required | PMCCT7 = 1 - -
PCMO WAIT Input PCMO = Setting not required | PMCMO = Setting not required | PMCCMO = 1 - -
PCM1 BUSCLK Output PCM1 = Setting not required | PMCM1 = Setting not required | PMCCM1 = 1 - -
PCM2 HLDAK Output PCM2 = Setting not required | PMCM2 = Setting not required | PMCCM2 = 1 - -
PCM3 HLDRQ Input PCM3 = Setting not required | PMCM3 = Setting not required | PMCCMS3 = 1 - -
PCM4 REFRQ Output PCM4 = Setting not required | PMCM4 = Setting not required | PMCCM4 = 1 - -
PCDO SDCKE Output PCDO = Setting not required | PMCDO = Setting not required | PMCCDO = 1 - -
PCD1 SDCLK Output PCD1 = Setting not required | PMCD1 = Setting not required | PMCCD1 = 1 - -
PCD2 SDCAS Output PCD2 = Setting not required | PMCD2 = Setting not required | PMCCD2 = 1 - -
PCD3 SDRAS Output PCD3 = Setting not required | PMCD3 = Setting not required | PMCCDS3 = 1 - -
PBDO DMAAKO Output PBDO = Setting not required | PMBDO = Setting not required | PMCBDO = 1 - -
PBD1 DMAAK1 Output PBD1 = Setting not required | PMBD1 = Setting not required | PMCBD1 = 1 - -
PBD2 DMAAK2 Output PBD2 = Setting not required | PMBD2 = Setting not required | PMCBD2 = 1 - -
PBD3 DMAAK3 Output PBD3 = Setting not required | PMBD3 = Setting not required | PMCBD3 = 1 - -
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CHAPTER 4 PORT FUNCTIONS

4.5 Noise Eliminator

4.5.1 Interrupt input pin

The following timing controller used to secure the noise elimination time is provided for the NMI and port pins that
operate in the alternate-function mode when the valid edge is input. Input signals that change within the noise
elimination time are not internally acknowledged.

Table 4-20. Noise Elimination Time of Interrupt Input Pins

Pin Noise Elimination Time

NMI Analog delay (80 ns typ.)
INTPOOO
INTPOOT
INTP0O4
INTPOO5
INTPO10
INTPO11
INTPO12
INTPO13
INTP021
INTPO22
INTP050
INTPO51
INTP106
INTP107
INTP114
INTP115
INTP124
INTP125
INTP126
INTP130
INTP131
INTP132
INTP133
INTP134
INTP137

Cautions 1. The above non-maskable and maskable interrupt pins are used to release the standby mode.
A timing circuit that controls the clock is not employed because the internal system clock is
stopped in the standby mode.

2. The noise eliminator is valid only in the alternate-function mode.
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CHAPTER 4 PORT FUNCTIONS

4.5.2 Timer ENC1 input pins

The following noise filter that operates via clock sampling is provided for the pins of timer ENC1, which operates

when the valid edge is input.

acknowledged.

Input signals that change within the noise elimination time are not internally

Table 4-21. Noise Elimination Time of Timer ENC1 Input Pins

Pin

Noise Elimination Time

INTP10/TCUD10
INTP11/TCLR10

TIUD10

fxx x 3

Cautions 1. The noise filter of the above pins cannot acknowledge an input signal when the CPU clock is
stopped because it uses clock sampling.
2. The noise eliminator is valid only when used as INTP10/TCUD10, INTP11/TCLR10, and TIUD10.

4.5.3 Timer P and timer Q input pins
The following timing controller used to secure the noise elimination time is provided for the pins of timers P and Q

that operate when the valid edge is input.

internally acknowledged.

An input signal that changes within the noise elimination time is not

Table 4-22. Noise Elimination Time of Timer P and Timer Q Input Pins

Pin

Noise Elimination Time

EVTPO/TIPO/INTPPOO
INTPPO1
EVTP1/TIP1/INTPP10
INTPP11
EVTP2/TIP2/INTPP20
INTPP21

INTPQO
INTPQ1
INTPQ2
INTPQ3
EVTQ
TIQ

Analog delay (80 ns typ.)

Caution The noise eliminator is valid only in the alternate-function mode.
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CHAPTER 4 PORT FUNCTIONS

4.6 Cautions

4.6.1

Cautions on setting port pins

(1) Procedure to change mode from port mode to alternate-function mode

Change the mode of a port pin that functions as an output or I/O pin in the alternate-function mode to the
alternate-function mode using the following procedure (except port 8).

<1> Set the inactive level of the signal to be output in the alternate-function mode to the corresponding bit of
portn (n=0to 5, 7, AL, AH, DL, CS, CT, CM, CD, BD).
<2> Select the alternate-function mode by using the port n mode control register (PMCn).

If <1> is not performed, the contents of port n may be momentarily output when the mode is changed from the
port mode to the alternate-function mode.

(2) Changing mode to external interrupt input mode

188

When the mode is changed from the port mode to the external interrupt input mode (INTPa), an external
interrupt may be generated if an incorrect valid edge is detected. Disable (hold pending) (xxICn.xxMKn bit =
1) interrupt servicing by using the interrupt mask flag of the target interrupt control register, and perform the
following procedure.

(1) Set the PFCE register.

(2) Set the PFC register.

(3) Set the PMC register"™®.

(4) Set the INTF and INTR registers".
(5) Note
(6)

5) Clear the interrupt request flag (xxICn.xxIFn bit = 0)
6) Clear the interrupt mask flag (xxICn.xxMKn bit = 0).

Note Make sure that 500 ns or more elapse between (3) and (5).
It takes the level signal of the pin 80 ns (TYP.) to reach the internal circuit after the PMC register has

been set in (3) above, because the analog noise eliminator of the external interrupt input pin (INTPa)
operates.

Remarks 1. To change the mode from the external interrupt input (m) mode to the port mode or the
mode of other alternate-function mode, mask the external interrupt input with the xxICn.xxMKn
bit.

2. xx: Identification name of each peripheral unit (see Table 20-2.)
n: Peripheral unit number (see Table 20-2.)
a = 000, 001, 004, 005, 010 to 013, 021, 022, 050, 051, 106, 107, 114, 115, 124 to 126, 130 to
134, 137
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4.6.2 Cautions on bit manipulation instruction for port n register (Pn)
When a bit manipulation instruction is executed on a port that provide