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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.

Y ou should not ater, 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. Y ou 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 errorsin 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. Y ou 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 el ectronic 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 repesaters; 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.

Y ou 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 mal function prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis 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 al 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) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




NOTES FOR CMOS DEVICES

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

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

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a wrist
strap. Semiconductor devices must not be touched with bare hands. Similar precautions need to be taken
for PW boards with mounted semiconductor devices.

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

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

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




Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for users who wish to understand the functions of the
V850E/SJ3-H and V850E/SK3-H and design application systems using the
V850E/SJ3-H and V850E/SK3-H.

This manual is intended to give users an understanding of the hardware functions of
the V850E/SJ3-H and V850E/SK3-H shown in the Organization below.

The manual of these products is divided into two volumes: Hardware (this volume)
and Architecture (V850E1 Architecture User’s Manual).

|| Hardware Architecture

¢ Pin functions e Data types

e CPU function ¢ Register set

¢ On-chip peripheral functions e Instruction format and instruction set
¢ Flash memory programming ¢ Interrupts and exceptions

o Electrical specifications ¢ Pipeline operation

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

Cautions 1. The application examples in this manual apply to “standard”
quality grade products for general electronic systems. When
using an example in this manual for an application that requires
a “special” quality grade product, thoroughly evaluate the
component and circuit to be actually used to see if they satisfy
the special quality grade.

2. When using this manual for a special grade product, read the
product name as follows:
e uPD70F347nA — uPD70F347nA(A) or uPD70F347nA(A9)
e uPD70F348mA — yPD70F348mA(A) or uPD70F348mA(A9)
e uPD70F392aA — uPD70F392aA(A) or uPD70F392aA(A9)
e uPD70F393bB — uPD70F393bB(A) or 4PD70F393bB(A9)

Ramark n=4to9, m=0to20or6to8,a=5t07,b=11t09

To understand the overall functions of the V850E/SJ3-H and V850E/SK3-H
— Read this manual according to the CONTENTS.

To find the details of a register where the name is known
—Use APPENDIX B REGISTER INDEX.

Register format
—The name of the bit whose number is in angle brackets (<>) in the figure of the

register format of each register is defined as a reserved word in the device file.



Conventions

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

To know the electrical specifications of the V850E/SJ3-H and V850E/SK3-H
—See CHAPTER 35 ELECTRICAL SPECIFICATIONS ((A) PRODUCTS) and
CHAPTER 36 ELECTRICAL SPECIFICATIONS ((A9) PRODUCTS).

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.

Data significance:
Active low representation:
Memory map address:

Note:

Caution:

Remark:

Numeric representation:

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

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°



Related Documents The related documents indicated in this publication may include preliminary versions.
However, preliminary versions are not marked as such.

Documents related to V850E/SJ3-H, V850E/SK3-H

Document Name Document No.
V850E1 Architecture User's Manual U14559E
V850E/SJ3-H, V850E/SK3-H Hardware User’'s Manual This manual

Documents related to development tools

Document Name Document No.
IE-V850E1-CD-NW (PCMCIA Card Type On-Chip Debug Emulator) U16647E
QB-V850ESX3H (In-Circuit Emulator) To be prepared
QB-V850MINI, QB-V850MINIL (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 C Compiler Package Operation U18512E
C Language U18513E
Assembly Language U18514E
Link Directives U18515E
PM+ Ver. 6.30 Project Manager U18416E
ID850QB Ver. 3.40 Integrated Debugger Operation U18604E
TW850 Ver. 2.00 Performance Analysis Tuning Tool U17241E
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
In-Structure U18164E
Task Debugger U17422E
AZ850 Ver. 3.30 System Performance Analyzer U17423E
PG-FP5 Flash Memory Programmer R20UTO008E

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

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

IECUBE is a registered trademark of Renesas Electronics Corporation in Japan and Germany.

MINICUBE is a registered trademark of Renesas Electronics Corporation in Japan and Germany or a
trademark in the United States of America.

EEPROM is a trademark of Renesas Electronics Corporation

Windows and Windows NT are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

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

PC/AT is a trademark of International Business Machines Corporation.

SPARCstation is a trademark of SPARC International, Inc.

Solaris and SunOS are trademarks of Sun Microsystems, Inc.
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Feb 29, 2012

CHAPTER 1 INTRODUCTION

The VB850E/SJ3-H and V850E/SK3-H are the products in the Renesas Electronics V850 single-chip
microcontrollers designed for real-time control applications.

1.1 General

The V850E/SJ3-H and V850E/SK3-H are 32-bit single-chip microcontrollers that include the V850E1 CPU core
and peripheral functions such as ROM/RAM, a timer/counter, serial interfaces, an A/D converter, and a D/A
converter. The V850E/SJ3-H and V850E/SK3-H include an IEBus™ (Inter Equipment Bus™) controller for the
automotive LAN, and some of the models also include a CAN (Controller Area Network) controller.

In addition to high real-time response characteristics and 1-clock-pitch basic instructions, the V850E/SJ3-H and
VB850E/SK3-H feature multiply instructions, saturated operation instructions, bit manipulation instructions, etc.,
realized by a hardware multiplier, as optimum instructions for digital servo control applications. Moreover, as a real-
time control system, the V850E/SJ3-H and V850E/SK3-H enable extremely high cost performance for automotive-
use multimedia equipment such as car audio systems.

Table 1-1 lists the products of the V850E/SJ3-H and V850E/SK3-H.

A model of the V850E/SJ3-H and V850E/SK3-H with reduced I/O, timer/counter, and serial interface functions,
VB850ES/SJ3, is also available. See Table 1-2 List of VB50ES/SJ3 Products.
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V850E/SJ3-H, V850E/SK3-H

CHAPTER 1

INTRODUCTION

Table 1-1. V850E/SJ3-H and V850E/SK3-H Products (1/2)

(a) V850E/SJ3-H (144-pin plastic LQFP (20 x 20))

Function ROM RAM Size | Operating I’'C Automotive LAN | Maskable Interrupts Non-
Type Size (+ Expanded| Frequency External | Internal Maskable
Internal (MAX.) Interrupts

Part Number RAM Size)
#PD70F3474A | Flash 1280 KB | 60 KB 48 MHz On- IEBus: 1 ch 10 94 2
LPD70F3475A | memory (+32KB) chip | |EBus/CAN: 1 ch 98
#PD70F3476A IEBus/CAN: 1 ch, 102

CAN: 1 ch
uPD70F3477A 1536 KB IEBus: 1 ch 94
uPD70F3478A IEBus/CAN: 1 ch 98
#PD70F3479A IEBus/CAN: 1 ch, 102

CAN: 1 ch
uPD70F3931B 512 KB | 60 KB IEBus: 1 ch 88
1PD70F3932B (None) IEBus/CAN: 1 ch 92
#PD70F3933B IEBus/CAN: 1 ch, 96

CAN: 1 ch
#PD70F3934B 768 KB | 60 KB IEBus: 1 ch 94
LPD70F3935B (+16 KB) IEBus/CAN: 1 ch 098
uPD70F3936B IEBus/CAN: 1 ch, 102

CAN: 1 ch
#PD70F3937B 1024 KB IEBus: 1 ch 94
uPD70F3938B IEBus/CAN: 1 ch 98
#PD70F3939B IEBus/CAN: 1 ch, 102

CAN: 1 ch

Remark Also read Caution and Remark on the next page.
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Table 1-1. V850E/SJ3-H and V850E/SK3-H Products (2/2)
(b) V850E/SK3-H (176-pin plastic LQFP (24 x 24))

Function ROM RAM Size | Operating I’'C Automotive LAN | Maskable Interrupts Non-
Type Size (+ Expanded| Frequency External | Internal Maskable
Internal (MAX.) Interrupts
Part Number RAM Size)
uPD70F3480A | Flash 1536 KB | 60 KB 48 MHz On- | IEBus:1ch 10 94 2
LPD70F3481A | memory (+32KB) chip | |EBus: 1 ch, 98
CAN: 1 ch
1PD70F3482A IEBus: 1 ch, 102
CAN: 2 ch
UPD70F3486A 1280 KB IEBus: 1 ch 94
uPD70F3487A IEBus: 1 ch, 98
CAN: 1 ch
uPD70F3488A IEBus: 1 ch, 102
CAN: 2 ch
UPD70F3925A 1024 KB | 60 KB IEBus: 1 ch 94
1PD70F3926A (+16KB) IEBus: 1 ch, 08
CAN: 1 ch
uPD70F3927A IEBus: 1 ch, 102
CAN: 2 ch

Caution Note with caution that in addition to the contents of the above table, the xPD70F3931B,
70F3932B, and 70F3933B also differ from the other products in terms of the following functions.

Part Number CSIE I’C
uPD70F3931B, 70F3932B, 70F3933B None 4 ch
Other than 4PD70F3931B, 70F3932B, and 70F3933B | On-chip (2 ch) 6 ch

Remark

The part numbers of the V850E/SJ3-H and V850E/SK3-H are shown as follows in this manual.

e CAN controller version

UuPD70F3475A, 70F3476A, 70F3478A, 70F3479A, 70F3481A, 70F3482A, 70F3487A, 70F3488A,
70F3926A, 70F3927A, 70F3932B, 70F3933B, 70F3935B, 70F3936B, 70F3938B, and 70F3939B
CAN controller (2-channel) version

uPD70F3476A, 70F3479A, 70F3482A, 70F3488A, 70F3927A, 70F3933B, 70F3936B, and
70F3939B

Expanded internal RAM version

uPD70F3474A, 70F3475A, 70F3476A, 70F3477A, 70F3478A, 70F3479A, 70F3480A, 70F3481A,
70F3482A, 70F3486A, 70F3487A, 70F3488A, 70F3925A, 70F3926A, 70F3927A, 70F3934B,
70F3935B, 70F3936B, 70F3937B, 70F3938B, and 70F3939B

(A) products

UPD70F3474AGJA-GAE-G, 70F3475AGJA-GAE-G, 70F3476AGJA-GAE-G, 70F3477AGJA-GAE-G,
70F3478AGJA-GAE-G, 70F3479AGJA-GAE-G, 70F3480AGMA-GAR-G, 70F3481AGMA-GAR-G,
70F3482AGMA-GAR-G, 70F3486AGMA-GAR-G, 70F3487AGMA-GAR-G, 70F3488AGMA-GAR-G,
70F3925AGMA-GAR-G, 70F3926AGMA-GAR-G, 70F3927AGMA-GAR-G, 70F3931BGJA-GAE-G,
70F3932BGJA-GAE-G, 70F3933BGJA-GAE-G, 70F3934BGJA-GAE-G, 70F3935BGJA-GAE-G,
70F3936BGJA-GAE-G, 70F3937BGJA-GAE-G, 70F3938BGJA-GAE-G, and 70F3939BGJA-GAE-G

(Continues on the next page)
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e (A9) products
HUPD70F3474AGJA9-GAE-G, 70F3475AGJA9-GAE-G, 70F3476 AGJA9-GAE-G,
70F3477AGJA9-GAE-G, 70F3478AGJA9-GAE-G, 70F3479AGJA9-GAE-G,
70F3480AGMA9-GAR-G, 70F3481AGMA9-GAR-G, 70F3482AGMA9-GAR-G,
70F3486AGMA9-GAR-G, 70F3487AGMA9-GAR-G, 70F3488AGMA9-GAR-G,
70F3925AGMA9-GAR-G, 70F3926AGMA9-GAR-G, 70F3927AGMA9-GAR-G,
70F3931BGJA9-GAE-G, 70F3932BGJA9-GAE-G, 70F3933BGJA9-GAE-G, 70F3934BGJA9-GAE-G,
70F3935BGJA9-GAE-G, 70F3936BGJA9-GAE-G, 70F3937BGJA9-GAE-G, 70F3938BGJA9-GAE-G,
and 70F3939BGJA9-GAE-G

Table 1-2. V850ES/SJ3 Products

Function ROM RAM Size | Operating I’C Automotive LAN | Maskable Interrupts Non-
Type Size Frequency External | Internal | Maskable

Part Numbe (MAX.) Interrupts
uPD70F3344 | Flash 384 KB 32 KB 32 MHz | On-chip | IEBus: 1 ch 9 64 2
uPD70F3345 | MeMOry | 515 KB | 40 KB

u#PD70F3346 640 KB 48 KB

uPD70F3347 768 KB 60 KB

uPD70F3348 1024 KB | 60 KB

uPD70F3354 384 KB 32 KB IEBus/CAN: 1 ch

uPD70F3355 512 KB 40 KB

u#PD70F3356 640 KB 48 KB

uPD70F3357 768 KB 60 KB

uPD70F3358 1024 KB | 60 KB

uPD70F3364 384 KB 32 KB IEBus/CAN: 1 ch, 68

LPD70F3365 512KB |40 KB CAN: 1 ch

1PD70F3366 640 KB 48 KB

uPD70F3367 768 KB 60 KB

#PD70F3368 1024 KB | 60 KB
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1.2 Features

O Minimum instruction execution time: 20.8 ns (operating with 48 MHz)
O General-purpose registers: 32 bits x 32 registers
O CPU features: Signed multiplication (16 x 16 — 32): 1 or 2 clocks
Signed multiplication (32 x 32 — 64): 1 or 2 clocks
Saturated operations (overflow and underflow detection functions included)
32-bit shift instruction: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
Signed load instruction

O Memory space: 64 MB of linear address space (for programs and data)
External expansion: Up to approximately 30 MB
¢ Internal memory: RAM: 60 KB (see Table 1-1)
Expanded internal RAM: 16/32 KB (see Table 1-1)
Flash memory: 512/768/1024/1280/1536 KB (see Table 1-1)

o External bus interface: Separate bus/multiplexed bus output selectable
8-/16-bit data bus sizing function
Wait function
e Programmable wait function
o External wait function
Idle state function
Bus hold function
O Interrupts and exceptions: Non-maskable interrupts: 2 sources
Maskable interrupts: 98/102/104/106/108/112 sources (see Table 1-1)
Software exceptions: 32 sources
Exception trap: 2 sources
O I/0O lines: I/O ports: 128 (V850E/SJ3-H)
156 (V850E/SK3-H)
O Timer function: 16-bit interval timer M (TMM): 3 channels
16-bit timer/event counter P (TMP): 9 channels
(TMP7 and TMP8 include the encoder count function)
16-bit timer/event counter Q (TMQ): 1 channel

Watch timer: 1 channel
Real-time counter (RTC) 1 channel
Watchdog timer: 1 channel
O Real-time output port: 6 bits x 2 channels
O Serial interface:
Asynchronous serial interface A (UARTA): 6 channels
Asynchronous serial interface B (UARTB): 2 channels

3-wire variable length serial interface B (CSIB): 6 channels

3-wire variable length serial interface E (CSIE):
2 channels (Other than xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(VB50E/SJ3-H))
0 channels (uPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H)
only)

I’C bus interface (I°C):
6 channels (Other than xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(VB50E/SJ3-H))
4 channels (uPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H)

only)
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UARTA: 1 channel
UARTB: 2 channels
CSIB: 3 channels"*
CSIE:

1 channel (Other than #PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(VB50E/SJ3-H))

0 channels (uPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-
H) only)

I°C:

2 channels (Other than 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H))

1 channel (4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-

H) only)
CSIB/I’C: 1 channel
UARTA/CSIB: 1 channel
UARTA/CSIE:

1 channel (Other than xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H))
0 channels (#PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-
H) only)

UARTA/ I’C: 2 channels"*

UARTA/CSIB/I’C:
1 channel (Other than xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H))
0 channels (#PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-

H) only)
Note These channels can also be used in the following combinations.
CSIB: 2 channels
UARTA/I’C: 1 ch
CSIB (reception only)/UARTA/I’C: 1 channel
Caution In the V850E/SK3-H, serial interfaces can also be used in the
following combinations.
UARTA: 5 channels
UARTB: 2 channels
CSIB: 3 channels
CSIE: 2 channels
I’C: 4 channels
CSIB/IC: 2 channels
UARTA/CSIB: 1 channel
O IEBus controller: 1 channel
O CAN controller: 1/2 channels (CAN controller version only)
O A/D converter: 10-bit resolution: 16 channels
O D/A converter: 8-bit resolution: 2 channels
O DMA controller: 4 channels
O CRC function: Generates 16-bit error detection code for data in 8-bit units
O DCU (debug control unit): JTAG interface
O ROM correction: 8 correction addresses specifiable
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O Clock generator:

O Internal oscillation clock:
O Power-save functions:
O Package:

1.3 Application Fields

During main clock or subclock operation

7-level CPU clock (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, fxT)
Clock-through mode/PLL mode/SSCG mode selectable

Clock generation function selectable by setting the option byte
220 kHz (TYPR)

HALT/IDLE1/IDLE2/STOP/subclock/sub-IDLE mode

144-pin plastic LQFP (fine pitch) (20 x 20) (V850E/SJ3-H)
176-pin plastic LQFP (fine pitch) (24 x 24) (V850E/SK3-H)

Automotive-use multimedia such as car audio systems

R01UH0247EJ0500 Rev.5.00
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1.4 Ordering Information

1.4.1 V850E/SJ3-H

Part Number Package Internal ROM Quality Grade
(Flash Memory)
HUPD70F3474AGJA-GAE-G 144-pin plastic LQFP 1280 KB (A)
LPD70F3474AGJA9-GAE-G (fine pitch) (20 x 20) (A9)
uPD70F3475AGJA-GAE-G (A)
HPD70F3475AGJA9-GAE-G (A9)
UPD70F3476AGJA-GAE-G (A)
HUPD70F3476AGJA9-GAE-G (A9)
UPD70F3477AGJA-GAE-G 1536 KB (A)
HuPD70F3477AGJA9-GAE-G (A9)
1PD70F3478AGJA-GAE-G (A)
HUPD70F3478AGJA9-GAE-G (A9)
uPD70F3479AGJA-GAE-G (A)
UPD70F3479AGJA9-GAE-G (A9)
<R> HuPD70F3931BGJA-GAE-G 512 KB (A)
<R> 4PD70F3931BGJA9-GAE-G (A9)
<R> 1PD70F3932BGJA-GAE-G (A)
<R> HPD70F3932BGJA9-GAE-G (A9)
<R> uPD70F3933BGJA-GAE-G (A)
<R> HuPD70F3933BGJA9-GAE-G (A9)
<R> 4PD70F3934BGJA-GAE-G 768 KB (A)
<R> 1PD70F3934BGJA9-GAE-G (A9)
<R> 1PD70F3935BGJA-GAE-G (A)
<R> HuPD70F3935BGJA9-GAE-G (A9)
<R> uPD70F3936BGJA-GAE-G (A)
<R> 4PD70F3936BGJA9-GAE-G (A9)
<R> uPD70F3937BGJA-GAE-G 1024 KB (A)
<R> 4PD70F3937BGJA9-GAE-G (A9)
<R> HuPD70F3938BGJA-GAE-G (A)
<R> 1PD70F3938BGJA9-GAE-G (A9)
<R> 1PD70F3939BGJA-GAE-G (A)
<R> HuPD70F3939BGJA9-GAE-G (A9)

Remark The V850E/SJ3-H microcontrollers are lead-free products.
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1.4.2 V850E/SK3-H
Part Number Package Internal ROM Quality Grade
(Flash Memory)
4PD70F3480AGMA-GAR-G 176-pin plastic LQFP 1536 KB (A)
LPD70F3480AGMA9-GAR-G (fine pitch) (24 x 24) (A9)
UuPD70F3481AGMA-GAR-G (A)
HuPD70F3481AGMA9-GAR-G (A9)
1PD70F3482AGMA-GAR-G (A)
HuPD70F3482AGMA9-GAR-G (A9)
HuPD70F3486AGMA-GAR-G 1280 KB (A)
4PD70F3486AGMA9-GAR-G (A9)
1PD70F3487AGMA-GAR-G (A)
LUPD70F3487AGMA9-GAR-G (A9)
1PD70F3488AGMA-GAR-G (A)
1PD70F3488AGMA9-GAR-G (A9)
UuPD70F3925AGMA-GAR-G 1024 KB (A)
HUPD70F3925AGMA9-GAR-G (A9)
4PD70F3926AGMA-GAR-G (A)
HuPD70F3926AGMA9-GAR-G (A9)
1PD70F3927AGMA-GAR-G (A)
HuPD70F3927AGMA9-GAR-G (A9)

Remark The V850E/SK3-H microcontrollers are lead-free products.

1.5 Pin Configuration (Top View)

1.5.1 V850E/SJ3-H

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

uPD70F3474AGJA-GAE-G
UPD70F3477AGJA-GAE-G
uPD70F3931BGJA-GAE-G
UPD70F3934BGJA-GAE-G
1PD70F3937BGJA-GAE-G
1PD70F3474AGJA9-GAE-G
UPD70F3477AGJA9-GAE-G
4PD70F3931BGJA9-GAE-G
4PD70F3934BGJA9-GAE-G
uPD70F3937BGJA9-GAE-G

UPD70F3475AGJA-GAE-G
UPD70F3478AGJA-GAE-G
uPD70F3932BGJA-GAE-G
1uPD70F3935BGJA-GAE-G
1PD70F3938BGJA-GAE-G
(PD70F3475AGJA9-GAE-G
UPD70F3478AGJA9-GAE-G
1PD70F3932BGJA9-GAE-G
1PD70F3935BGJA9-GAE-G
(PD70F3938BGJAY-GAE-G

1PD70F3476AGJA-GAE-G
(PD70F3479AGJA-GAE-G
1PD70F3933BGJA-GAE-G
(PD70F3936BGJA-GAE-G
(PD70F3939BGJA-GAE-G
(PD70F3476AGJA9-GAE-G
(PD70F3479AGJA9-GAE-G
PD70F3933BGJA9-GAE-G
PD70F3936BGJA9-GAE-G
(PD70F3939BGJA9-GAE-G
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Set this pin to low level in the normal operation mode.
Connect the REGC pin to Vss via a 4.7 yF capacitor.

Fix this pin to the low level from when the reset status has been released until the OCDM.OCDMO bit
is cleared (0) when the on-chip debug function is not used. For details, see 4.6.3 Cautions on on-

Notes 1.
(V850E/SJ3-H).
2.
3.
4,
chip debug pins.
OCDM.OCDMO bit.
5.
6.
7.
in the separate bus mode.
8.

SIEO, SOEOQ, SCKEO, SIE1, SOE1, SCKE1, SCL04, SDA04, SCL05, and SDA05 are available only
in products other than the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B

In addition, this pin incorporates a pull-down resistor and it can be disconnected by clearing the

CTXD1 and CRXD1 are valid only in the CAN controller (2-channel) version.
CTXDO0 and CRXDO are valid only in the CAN controller version.
Port 9 cannot be used as port pins or other alternate-function pins when the A0 to A15 pins are used

To use port 7 (P70/ANIO to P715/ANI15) as A/D converter function pins and port I/O pins in mix, be
sure to observe usage cautions (see 13.6 (4) Alternate 1/0).
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Pin names

A0 to A23:

ADO to AD15:
ADTRG:

ANIO to ANI15:
ANOO, ANO1:
ASCKAO:
ASTB:

AVRero, AVREF1:
AVss:

BVob:

BVss:

CLKOUT:
CRXDO0, CRXD1:
CS1to CS3:
CTXDO0, CTXD1:
DCK:

DDI:

DDO:

DMS:

DRST:

EVob:

EVss:

FLMDO, FLMD1:
HLDAK:
HLDRQ:

1ERXO:

1ETX0:

INTPO to INTP9:
KRO to KR7:
NMI:

P00 to PO6:
P10, P11:

P30 to P39:

P40 to P42:

P50 to P55:

P60 to P615:
P70 to P715:
P80, P81:

P90 to P915:
PCDO to PCDa3:
PCMO to PCM5:
PCSO0 to PCS7:
PCTO to PCT7:
PDHO to PDH7:
PDLO to PDL15:
RC1CK1HZ,
RC1CKDIV, RC1CKO:

Address bus
Address/data bus

A/D trigger input

Analog input

Analog output
Asynchronous serial clock
Address strobe

Analog reference voltage
Analog Vss

Power supply for bus interface
Ground for bus interface
Clock output

CAN receive data

Chip select

CAN transmit data
Debug clock

Debug data input

Debug data output
Debug mode select
Debug reset

Power supply for port
Ground for port

Flash programming mode
Hold acknowledge

Hold request

IEBus receive data
IEBus transmit data
External interrupt input
Key return
Non-maskable interrupt request
Port 0

Port 1

Port 3

Port 4

Port 5

Port 6

Port 7

Port 8

Port 9

Port CD

Port CM

Port CS

Port CT

Port DH

Port DL

Real-time counter clock output

RD:

REGC:

RESET:

RTPOO to RTPO5,
RTP10 to RTP15:
RXDAO to RXDAS5,
RXDBO0, RXDB1:
SCKBO to SCKBS5,
SCKEO, SCKET1:
SCLO0O0 to SCLO05:
SDAOQO to SDAO0S5:
SIBO to SIB5, SIEO, SIE1:
SOBO0 to SOB5, SOEO0, SOET1:
TECR?7, TECRS:
TENC70, TENCT71,
TENC80, TENCS81:
TIPQO, TIPO1,
TIP10, TIP11,
TIP20, TIP21,
TIP30, TIP31,
TIP40, TIP41,
TIP50, TIP51,
TIP60, TIP61,
TIP70, TIP71,
TIP80, TIP81,
TIQO0 to TIQO3:
TOPOO0, TOPO1,
TOP10, TOP11,
TOP20, TOP21,
TOP30, TOP31,
TOP40, TOP41,
TOP50, TOP51,
TOP60, TOP61,
TOP70, TOP71,
TOP80, TOP81,
TOQO0 to TOQO3:
TXDAO to TXDAS5,
TXDBO, TXDB1:
Vob:

Vss:

WAIT:

WRO:

WR1:

X1, X2:

XT1, XT2:

Read strobe
Regulator control
Reset

Real-time output port
Receive data

Serial clock

Serial clock

Serial data

Serial input

Serial output

Timer encoder clear input

Timer encoder input

Timer input

Timer output

Transmit data

Power supply

Ground

Wait

Lower byte write strobe
Upper byte write strobe
Crystal for main clock
Crystal for subclock
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1.5.2 VB850E/SK3-H

176-pin plastic LQFP (fine pitch) (24 x 24)

uPD70F3480AGMA-GAR-G 4PD70F3481AGMA-GAR-G 4PD70F3482AGMA-GAR-G
UPD70F3486AGMA-GAR-G uPD70F3487AGMA-GAR-G uPD70F3488AGMA-GAR-G
HuPD70F3925AGMA-GAR-G UPD70F3926AGMA-GAR-G UPD70F3927AGMA-GAR-G
uPD70F3480AGMA9-GAR-G 4PD70F3481AGMA9-GAR-G 4PD70F3482AGMA9-GAR-G
HuPD70F3486AGMA9-GAR-G uPD70F3487AGMA9-GAR-G uPD70F3488AGMA9-GAR-G
HuPD70F3925AGMA9-GAR-G UPD70F3926AGMA9-GAR-G UPD70F3927AGMA9-GAR-G
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AVss O— 2 131 |~ PDL2/AD2
P10/ANOO O] 3 O 130 |«—»O PDL1/AD1
P11/ANO1 Q=] 4 129 |~ PDLO/ADO
AVrers O—— 5 128 |=—~O P133
POO/TIP61/TOP61/SDA04 Q~e—»1 6 127 == P132
PO1/TIP60/TOP60/SCLO4 O] 7 126 |=—=O P131
P20/SDA04 Q=] 8 125|=—=O P130
P21/SC'5.QQ‘A Q=19 124 ——O BVoo
FLMDO O—] 10 123——OBVss
Weg O— 11 1220 PCT7
REGC Q=] 12 121 == PCT6/ASTB
Vss O— 13 120}==OPCT5
X1 O—=| 14 119 |=—=O PCT4/RD
X2O—— 15 118 |~ PCT3
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EVss O— 38 95 |~ P152/INTP9
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Notes 1. Set this pin to low level in the normal operation mode.

2. Connect the REGC pin to Vss via a 4.7 uF capacitor.

3. Fix this pin to the low level from when the reset status has been released until the OCDM.OCDMO bit
is cleared (0) when the on-chip debug function is not used. For details, see 4.6.3 Cautions on on-
chip debug pins.

In addition, this pin incorporates a pull-down resistor and it can be disconnected by clearing the
OCDM.OCDMO bit.

4. CTXD1 and CRXD1 are valid only in the CAN controller (2-channel) version.

5. CTXDO0 and CRXDO are valid only in the CAN controller version.

6. Port 9 cannot be used as port pins or other alternate-function pins when the A0 to A15 pins are used
in the separate bus mode.

7. To use port 7 (P70/ANIO to P715/ANI15) as A/D converter function pins and port I/O pins in mix, be

sure to observe usage cautions (see 13.6 (4) Alternate 1/0).

R01UH0247EJ0500 Rev.5.00
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Pin names

A0 to A23: Address bus PDLO to PDL15: Port DL

ADO to AD15: Address/data bus RC1CK1HZ, RC1CKDIV,

ADTRG: A/D trigger input RC1CKO: Real-time counter clock output
ANIO to ANI15:  Analog input RD: Read strobe

ANOO, ANOT: Analog output REGC: Regulator control
ASCKAO: Asynchronous serial clock RESET: Reset

ASTB: Address strobe RTPOO to RTPO5,

AVrerFo, AVRer1:  Analog reference voltage RTP10 to RTP15: Real-time output port
AVss: Analog Vss RXDAO to RXDA5,

BVoo: Power supply for bus interface  RXDBO0, RXDB1: Receive data

BVss: Ground for bus interface SCKBO to SCKB5,

CLKOUT: Clock output SCKEO, SCKE1: Serial clock

CRXDO0, CRXD1: CAN receive data SCLO0O0 to SCLO5: Serial clock

CS1to CS3: Chip select SDAOQO to SDAO0S5: Serial data

CTXDO, CTXD1: CAN transmit data SIBO to SIB5, SIEO, SIET: Serial input

DCK: Debug clock SOBO0 to SOB5, SOEO0, SOE1: Serial output

DDI: Debug data input TECR7, TECRS: Timer encoder clear input
DDO: Debug data output TENC70, TENC71,

DMS: Debug mode select TENCB80, TENCS81: Timer encoder input
DRST: Debug reset TIPOO, TIPO1,

EVop: Power supply for port TIP10, TIP11,

EVss: Ground for port TIP20, TIP21,

FLMDO, FLMD1: Flash programming mode TIP30, TIP31,

HLDAK: Hold acknowledge TIP40, TIP41,

HLDRQ: Hold request TIP50, TIP51,

IERXO: IEBuSs receive data TIP60, TIP61,

IETX0: IEBus transmit data TIP70, TIP71,

INTPO to INTP9: External interrupt input TIP80, TIP81,

KRO to KR7: Key return TIQOO0 to TIQO3: Timer input

NMI: Non-maskable interrupt request TOP00, TOPO1,

P00 to PO6: Port 0 TOP10, TOP11,

P10, P11: Port 1 TOP20, TOP21,

P20, P21: Port 2 TOP30, TOP31,

P30 to P312: Port 3 TOP40, TOP41,

P40 to P45: Port 4 TOP50, TOP51,

P50 to P57: Port 5 TOP60, TOP61,

P60 to P615: Port 6 TOP70, TOP71,

P70 to P715: Port 7 TOP80, TOP81,

P80 to P85: Port 8 TOQOO0 to TOQO3: Timer output

P90 to P915: Port 9 TXDAO to TXDAS,

P130 to P133: Port 13 TXDBO0, TXDB1: Transmit data

P140 to P145: Port 14 Voo: Power supply

P150 to P153: Port 15 Vss: Ground

PCDO to PCD3:  Port CD WAIT: Wait

PCMO0 to PCM5: Port CM WRO: Lower byte write strobe
PCS0to PCS7: PortCS WRT: Upper byte write strobe
PCT0to PCT7: PortCT X1, X2: Crystal for main clock
PDHO to PDH7: Port DH XT1, XT2: Crystal for subclock
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1.6 Function Block Configuration
1.6.1 Internal block diagram
(1) V850E/SJ3-H
CPU
NMI ——~] V850E1 CPU MEMC
INTC [<=>
 — N
TIQOO to TIQ03 = 16-bit”t\i‘r1—1§?/to "0 :>C> (S Ictructon HEDAK
° counter Q: K= DMAC PC queue ASTB
TOQO0to TOQO3<—  1ch - RD
TIPOO to TIP8O, ROM 32-bit barrel Multiplier WAIT
TIPO1 to TIP81, m— shifter 32x32 64 WRO, WRT
TECR7, TECRS, 16-bit timer/
TENC70, TENC71, counter P: K= System BCU AOto A23
TENC80, TENC81 9ch registers ADO to AD15
TOPO0O to TOP80, —— CS1to CS3
TOPO1 to TOP81 RAM Gen Expanded internal
RAMNDIE.‘!
16-bit interval
timer M: ote 2
3ch Note 4
RTPOO to RTP05 £t
(o} IR —
RTP10 to RTP15 RTO U
' TXDAO/SOB4 ~—| : 5
: RXDAQ/SIB4 ——={UARTAO| CSIB4 [ ! @ @
. ASCKAO/SCKB4 ——~ :
: | Ports | =5 CG | cLkout
: TXDA1/SDA02 ~—~aRTA1| IPC02 K= 5% ~— XT1
; RXDA1/SCLO2 ~—=| : 8 XT2
; | erpEpegegpeesysCs ~— X
' ! 150 oanN~oaaodod
: TXDA2ISDA00 ~—=arpol oo k! | BRERPLESER ST 5SS ssce [— %2
: RXDA2/SCLO0 ~—~{ | Tofegc882855555 ~— RESET
: | SepgoggtReRIeE
‘TXDAS/SCKB5/SCLOSNete ot | aoRogo® **%
| RXDA5/SOB5/SDAQ5Nete # e csiBs|iCosk—>t | &8 Lo
: SiBs : k——1ANIO to ANI15 Roaul v
' H egulator [—— Vss
i TxDA4SOEQWes .| werl 1 comerter AV L eee
: RXDA4/SIEQN'* ——=(UARTA4 CSIED f—{ ADTRG
: SCKEQYete? ~— : —— FLMDO
E SIBO/SDAO1 : - —— FLMD1
5 soBosCLot —{osiBo| oot k=t [ DAL, [T AV —— BV
V2 SCKBO ~—1 : [——> ANOO, ANO1 BV
E § : — EVoo
v 8 H Key return
i TXDA3 ~ UARTA3 K=} [ ‘_ KRO to KR7 —— EVss
= RXDA3 —=| : e meaas .
B IS i e |
i @  TXDBO, TXDB1 <——| UARTBO, /i : DMS i
: RXDBO, RXDB1 ——>{ UARTB1 : | pbcu k= DDI :
+ [K<—>{ Watch timer E :
: SIB1 to SIB3 ) : : DeK-
: SOB1 to SOB3 <——|CSIB1 to CSIB3K—{ RC1CK1HZ, ; DDO
: SCKBT to SCKB3 <— ilKk=> RTC | —=——>RCiCKDIV, : :
: ' RC1CKO
: SIE{Neted —o vea :
H SOE{Nete? «—— CSIE1N*®3 KK, CTXDONeSIETX0
H SCKE{Note3 ] E <:>NC£I;IO IEBus l«— CRXDOM*'*5ERX0
! SDA03, SDAOAMES <> pCO3, ]!
! SCLO3, SCLO4Nete3 2] [2Co4Noted e cangnetes CTXDNetes
: L [~— CRXD1"t®
Notes 1. 512/768/1024/1280/1536 KB (flash memory) (see Table 1-1)

2.
3.

60 KB (see Table 1-1)

(V850E/SJ3-H)
16/32 KB (see Table 1-1)
CAN controller version only

CAN controller (2-channel) version only

Not available in the #PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
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TXDAO0O/SOB4
RXDAO0/SIB4
ASCKAO0/SCKB4

TXDA1/SDA02
RXDA1/SCL02

TXDA2/SIB2/SDA0O
RXDA2/SCKB2/SCL00

TXDAS5/SCKB5/SCLO5Note 3
RXDA5/SOB5/SDAQ5Net 3
SIB5

TXDA4/SOEQNete
RXDA4/SIEQNete3
SCKEoNole 3

SIBO/SDAO1
SOB0/SCLO1
SCKBO

TXDAS3
RXDA3

TXDBO, TXDB1
RXDBO, RXDB1

SIB1, SIB3
SOB1, SOB3
SCKB1, SCKB3

SIE1 Note 3
SOE1 Note 3
mNotei%

SCLO3, SCLO4MNete3

SDAO03, SDAQ4Neted >

UARTAO| CSIB4

i3

R

UARTA1| I’C02

Note 8|
UARTA2CSIB2

FC00

UARTAS| CSIBS|

Note 3
1%C05

0 1

UARTA4| CSIEO

Note 3

-]
-]
D
-]
—_—
-]
—]
-]
-]
-]
-]

CSIBO| I?

Co1

B
—]

UARTA3

UARTBO,
UARTBH1

CsiB1, C

SIB3

<
>
[ E—
<
<>

CSIENetes

<

I*C03,

12C04N°

R T O D

te 3

8. The serial transmit data output pin (SOB2) is not provided.

Notes 7. Another type of the block diagram is available in accordance with the combination of port sharing.
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(2) V850E/SK3-H
CPU
NMI —— V850E1 CPU MEMC
INTPO to INTP9 =] INTC <= N N
e M Instruction HLDRQ
TIQ0O to TIQo3 —>{ 16-bit timer/ DMAC [<=> PC —— T :g?éK
TOQO0 to TOQO3<—{ ~ 1ch L) RD
TIPOO to TIP8O, 32-bit barrel Multiplier WAIT
TIPOT to TIP8T, =] ROM shifter  |F132x 32 - 64 RO, WA
TECR7, TECRS, 16-bit timer/
TENC?70 to TENCT71, counter P: K= | Jvote k=] System | BCU A0 to A23
TENC80 to TENC81 9ch registers ADO to AD15
TOPOO to TOP80, .—| || — CS110CS3
TOPO1 to TOP81 RA R | = Expanded interal
] : RAM
16-bit interval L_oisx% |
timer M: K= [ o {}
3ch Note 3
L I
RTP00 0 RTPO5, .~ pro
RTP10 to RTP15
; TXDAO/SOB4 ~—| : 5
; RXDAQ/SIB4 ——~{UARTAO| CSIB4 |—: @ ‘ @
: ASCKAO/SCKB4 ~—1 :
H H Ports CG
: OATSDA : | | s3|| = CLKOUT
: 1/SDAO2 =—~yaRTA1] PCO2 K1 s5(| 3 [~— XT1
; RXDA1/SCLO2 ~—= : 8[| © T2
' ' ONNNLNDOWOAVLOWOONLDN— — ©
- | SEC838e st retipaas R
; TXDA/SDA00 ~—=|jartaz|pcoo |t | BEEEDLaaaRTaRTTRELT — x2
: RXDA2/SCLO0 =~ : %999299929599559&E5 - RESET
H ' -ooooooooocooom<ro o
. | o25@g8erogargrag  ©
i TXDA5/SCKB5/SCLO5 ~— i| aof9donaa
! RXDAS/SOB5/SDA05 ~—={URTs|csms|rcosk—>i [ o= "+a v
: SIB5 —* : k——ANIO to ANI15 Requl VDD
H ' egulator [—— Vss
: TXDA4/SOEQ ~—| i = v g AGG
: RXDA4/SIEQ ——~{UARTA4f CSIEQ | —; ADTRG
N SCKEOQ ~— : —— FLMDO
i 8 SIBO/SDAOT ~—| E — FLMD1
i 8 soBosCLot =—=|csiBo| rcot k=i [ oA [ AVeen —— BVoo
P8 SCKBO ~—= : [——> ANOO, ANO1 BV
Q2 H
£ ' K T — EVoo
P TXDA3 —— yarTaz K=l 4—»4— KRO to KR7  Eves
b3 RXDA3 —~ : o .
: } | Watchdog : DRST !
: TXDBO, TXDB1 <——| UARTBO, |/ Imer, : DMS
: RXDBO, RXDB1 ——>| UARTB1 : - Hoobou ko oDI :
: 1 |<—=>{ Watch timer : 1
: SIB1 to SIB3 — : : DCK !
: SOB1 to SOB3 <——|CSIB1 to CSIB3K—>{: RC1CK1HZ, ; DDO i
; SCKB1 to SCKB3 <—> i k={ RTC  [——>Rcicko, : :
: : RC1CKO
: SIE1 — :
H SOE1 =— CSIE1 K—> : |~ cTXDOQNote 4
: SCKET = i CANONeted | T L DoNote 4
: SDAO03, SDA04 <—X 12003 pcos k=1
: SCLO3, SCLO4 <—| | 003 1°C04 ' | cangNotes [ CTXD1Notes
H ' fe——— CHXD1Note5
IEB — IETX0
— Yl [ERX0
“
Notes 1. 1024/1280/1536 KB (flash memory) (see Table 1-1)
2. 60 KB (see Table 1-1)
3. 16/32 KB (see Table 1-1)
4. CAN controller version only
5. CAN controller (2-channel) version only

R01UH0247EJ0500 Rev.5.00
Feb 29, 2012

RRENESAS

Page 36 of 1579




V850E/SJ3-H, V850E/SK3-H

CHAPTER 1

INTRODUCTION

TXDA0O/SOB4
RXDAO0/SIB4
ASCKAO0/SCKB4

SIBO/SDAO1
SOB0/SCLO1
SCKBO

SIB2/SDA00
SOB2/SCL00
SCKB2

TXDAT1 to TXDAS5
RXDA1 to RXDA5

TXDBO, TXDB1
RXDBO, RXDB1

SIB1, SIB3, SIB5
SOB1, SOB3, SOB5

SCKB1, SCKB3, SCKB5

SIEO, SIE1
SOEO0, SOE1
SCKEO, SCKE1

SDAO02 to SDA04
SCLO02 to SCL04

Note 6. An example of port sharing combinations is shown in the following block diagram.

UARTAQ| CSIB4

0

CSIBO| I?CO1

CSIB2| 1?)C00

UARTA1 to
UARTA5

UARTBO,
UARTB1

CSIB1, CSIB3,
CSIB5

CSIEOQ, CSIE1

00 41l o o o i i

I2C02 to 1°C05

0 0 0 0 0 0 1
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1.6.2

M

)

©))

(4)

®)

(6)

(7)

®)

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 (32 bits x 32 bits — 64 bits) and a barrel shifter (32
bits) contribute to faster complex processing.

Bus control unit (BCU)

The BCU starts a required external bus cycle based on the physical address obtained by the CPU. When an
instruction is fetched from external memory space 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 a CPU internal instruction queue.

The BCU controls a memory controller (MEMC) and accesses an external memory and an expanded internal
RAM.

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

ROM

This is a 1536/1280/1024/768/512 KB flash memory mapped to addresses 0000000H to 017FFFFH/0000000H
to 013FFFFH/0000000H to OOFFFFFH/0000000H to OOBFFFFH/0000000H to 007FFFFH. It can be accessed
from the CPU in one clock during instruction fetch.

RAM
This is a 60 KB RAM mapped to addresses 3FFO000H to 3FFEFFFH. It can be accessed from the CPU in
one clock during data access.

Expanded internal RAM
This is a 32/16 KB RAM mapped to addresses 3FE4000H to 3FEBFFFH/3FE8000H to 3FEBFFFH. The
expanded internal RAM can be accessed in 3 bus cycles (min.).

Interrupt controller (INTC)

This controller handles hardware interrupt requests (NMI, INTPO to INTP9) from on-chip peripheral hardware
and external hardware. Eight levels of interrupt priorities can be specified for these interrupt requests, and
multiple servicing control can be performed.

Clock generator (CG)

A main clock oscillator that generates the main clock oscillation frequency (fx) and a subclock oscillator that
generates the subclock oscillation frequency (fxt) are available. As the main clock frequency, PLL input clock
frequency (frLu) is used as it is in the clock-through mode, is multiplied by eight or divided by 2 after
multiplied by eight in the PLL mode, and is multiplied by eight or twelve in the SSCG mode.

The CPU clock frequency (fcru) can be selected from seven types: fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, and
fxT.

As the peripheral clock frequency (fxr), the main clock frequency (fxx) is used in the PLL mode, and the frLu
multiplied by eight or divided by 2 after multiplied by eight with PLL is used in the SSCG mode.

Internal oscillator
An internal oscillator is provided on chip. The oscillation frequency is 220 kHz (TYP.). An internal oscillator
supplies the clock for watchdog timer 2 and timer M.
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(9) Timer/counter
Nine-channel 16-bit timer/event counter P (TMP) (encoder count function is provided for TMP7 and TMP8),
one-channel 16-bit timer/event counter Q (TMQ), and three-channel 16-bit interval timer M (TMM) are
provided on chip.

(10) Watch timer
This timer counts the reference time period (0.5 s or 0.25 s) for counting the clock (the 32.768 kHz from the
subclock or the 32.768 kHz fsra from prescaler 3). The watch timer can also be used as an interval timer for
the main clock.

(11) Real-time counter (for watch)
The real-time counter counts the reference time (1 second) from the subclock (32.768 kHz) or main clock for
watch counting. This can also be used as the interval timer based on the main clock at the same time.
Dedicated hardware counters for year, month, week, day, hour, minute, and second are provided, and the
real-time counter can count up to 99 years.

(12) Watchdog timer 2
A watchdog timer is provided on chip to detect inadvertent program loops, system abnormalities, etc.
Either the internal oscillation clock, the main clock, or the subclock can be selected as the source clock.
Watchdog timer 2 generates a non-maskable interrupt request signal (INTWDT2) or a system reset signal
(WDT2RES) after an overflow occurs.
With the option byte function, the operation mode of watchdog timer 2 can be fixed to the reset mode.

(13) Serial interface
The V850E/SJ3-H and V850E/SK3-H include five kinds of serial interfaces: asynchronous serial interface A
(UARTA), asynchronous serial interface B (UARTB), 3-wire variable-length serial interface B (CSIB), 3-wire
variable-length serial interface E (CSIE), and an I°C bus interface (I°C).
In the case of UARTA, data is transferred via the TXDAO to TXDAS5 pins and RXDAO to RXDAS5 pins.
In the case of UARTB, data is transferred via the TXDBO and TXDB1 pins and RXDB0 and RXDB1 pins.
In the case of CSIB, data is transferred via the SOB0 to SOB5 pins, SIBO to SIB5 pins, and SCKBO to
SCKBS pins.
In the case of CSIE, data is transferred via the SOEQ™*, SOE1"*, SIEQ™*, SIE1™°, SCKE0™*, and
SCKE1"™" pins.
In the case of I’C, data is transferred via the SDA0O to SDA03, SDA04"™", SDA05"", SCLOO to SCLO3,
SCL04"™"*, and SCL0O5"™" pins.

Note Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H).

(14) IEBus controller
The IEBus controller is a small-scale digital data transmission system for transferring data between units.

(15) CAN controller
The CAN controller is a small-scale digital data transmission system for transferring data between units.
The CAN controller is provided only in the CAN controller version (see Table 1-1).

(16) A/D converter
This 10-bit A/D converter includes 16 analog input pins. Conversion is performed using the successive
approximation method.

RO1UH0247EJ0500 Rev.5.00 Page 39 of 1579
Feb 29, 2012 RRENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 1 INTRODUCTION

(17) D/A converter
A two-channel, 8-bit-resolution D/A converter that uses the R-2R ladder method is provided on chip.

(18) DMA controller
A 4-channel DMA controller is provided on chip. This controller transfers data between the internal RAM, on-
chip peripheral I/O, external memories, and expanded internal RAM in response to interrupt requests sent by
on-chip peripheral I/O.

(19) ROM correction
A ROM correction function that replaces part of a program in the internal ROM with a program in the internal
RAM is provided. Up to eight correction addresses can be specified.

(20) Key interrupt function
A key interrupt request signal (INTKR) can be generated by inputting a falling edge to key input pins (8
channels).

(21) Real-time output function
The real-time output function transfers preset 6-bit data to output latches upon the occurrence of a timer
compare register match signal.

(22) CRC function
A CRC operation circuit that generates 16-bit CRC (Cyclic Redundancy Check) code upon setting of 8-bit
data is provided on chip.

(23) DCU (debug control unit)
An on-chip debug function via an on-chip debug emulator that uses the JTAG (Joint Test Action Group)
communication specifications is provided. Switching between the normal port function and on-chip
debugging function is done with the control pin input level and the on-chip debug mode register (OCDM).
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(24) Ports
The general-purpose port functions and control pin functions are listed below.

Port 110 Alternate Function
PO 7-bit 110 Timer I/O, serial interface"?, NMI, external interrupt, A/D converter trigger, debug
reset
P1 2-bit I/0 D/A converter analog output
pat! 2-bit 1/O (V850E/SK3-H) Serial interface
P3 10-bit I/O (V850E/SJ3-H) External interrupt, serial interface, timer /0, CAN data I/O"*°®, IEBus data I/O
13-bit /0 (V850E/SK3-H)
P4 3-bit 1/0 (V850E/SJ3-H) Serial interface, external interrupt, IEBus data /0"’

P5 6-bit 1/0 (VB850E/SJ3-H) Timer I/O, real-time output, key interrupt input, external interrupt, serial interface,

(

6-bit /O (V850E/SK3-H)
(

8-bit /O (V850E/SK3-H) debug 1/0

P6 16-bit I/O Real-time output, serial interface, timer I/O, encoder input, key interrupt input,
external interrupt

P7 16-bit I/O A/D converter analog input
P8 2-bit 1/0 (V850E/SJ3-H) Serial interface, external interrupt, real-time counter output
6-bit 1/0 (V850E/SK3-H)
P9 16-bit I/0 External address bus, serial interface, key interrupt input, timer 1/O, external
interrupt
P13’ 4-bit /0 (V850E/SK3-H) -
P14’ 6-bit 1/0 (V850E/SK3-H) -
P15"e! 4-bit I/O (V850E/SK3-H) Serial interface, external interrupt, key interrupt input
PCD 4-bit 1/0 Serial interface
PCM 6-bit 110 External control signal
PCS 8-bit 110 Chip select output
PCT 8-bit /0 External control signal
PDH 8-bit 110 External address bus
PDL 16-bit I/O External address/data bus, flash memory programming mode input signal

Notes 1. VB50E/SK3-H only
2. Not available in the uPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
3. CAN controller version only
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CHAPTER 2 PIN FUNCTIONS

2.1 List of Pin Functions

The names and functions of the pins of the V850E/SJ3-H and V850E/SK3-H are described below.
There are four types of pin I/O buffer power supplies: AVrero, AVRer1, BVop, and EVob. The relationship between
these power supplies and the pins is described below.

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

(a) V850E/SJ3-H

Power Supply Corresponding Pins
AVRrero Port 7
AVREF1 Port 1
BVoo Ports CD, CM, CS, CT, DH, DL
EVoo RESET, ports 0, 3106, 8,9

(b) V850E/SK3-H

Power Supply Corresponding Pins
AVrero Port 7
AVREF1 Port 1
BVop Ports 13, 14, CD, CM, CS, CT, DH, DL
EVoo RESET, ports 0, 210 6, 8, 9, 15
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(1) Port pins

(1/6)
Pin Name Pin No. /0 Function Alternate Function
SU3H | SK3H
GJ | GM
P00 6 6 1/0 Port 0 TIP61/TOP61/SDA04™"?
PO1 7 7-bit /O port TIP60/TOP6O/SCLO4™"*
Input/output can be specified in 1-bit units.
P02 7119 N-ch open-drain output can be specified in 1-bit units. NMI
P03 18 | 20 5V tolerant. INTPO/ADTRG
P04 19 | 21 INTP1
Po5"*’ 20 | 22 INTP2/DRST
P06 21 | 23 INTP3
P10 3 3 /0 Port 1 ANOO
2-bit I/0 port
P11 4 4 Input/output can be specified in 1-bit units. ANO1
p2g"*e? - 8 1’0 Port 2 (V850E/SK3-H only) SDAQ4""*?
2-bit I/O port
p— Input/output can be specified in 1-bit units. p—
P21 - 9 N-ch open-drain output can be specified in 1-bit units. SCLO4
5V tolerant.
P30 25 | 30 110 Port 3 TXDAO0/SOB4
P31 26 | 31 VB50E/SJ3-H: 10-bit I/O port RXDAO/INTP7/SIB4
V850E/SK3-H: 13-bit I/O port
P32 27 | %2 Input/output can be specified in 1-bit units. ASCKAO/SCKBA/TIP0O/TOP0O
P33 28 | 33 N-ch open-drain output can be specified in 1-bit units. TIPO1/TOPO1/CTXD1""**
P34 29 | 34 5V tolerant. TIP10/TOP10/CRXD1"**
P35 30 | 35 TIP11/TOP11
P36 31 36 CTXDO"™ ¥/IETX0
P37 32 | 37 CRXDO0""**/IERX0
P38 35 | 40 TXDA2/SDA00/SIB2
P39 36 | 41 RXDA2/SCL00/SCKB2
P31 oNoteZ _ 42 SOBZNolez
P311"e? - | 43 TXDA2""?
p312"e? - 44 RXDA2""*?

Notes 1. Fix this pin to the low level from when the reset status has been released until the OCDM.OCDMO bit
is cleared (0) when the on-chip debug function is not used. For details, see 4.6.3 Cautions on on-
chip debug pins. In addition, this pin incorporates a pull-down resistor and it can be disconnected by
clearing the OCDM.OCDMO bit.

2. VB850E/SK3-H only

3. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

4. CAN controller (2-channel) version only

5. CAN controller version only

Remark SJ3-H: V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)

GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
RO01UH0247EJ0500 Rev.5.00 Page 43 of 1579
Feb 29, 2012 RRENESAS



V850E/SJ3-H, VB850E/SK3-H CHAPTER 2 PIN FUNCTIONS

(2/6)
Pin Name Pin No. 1/0 Function Alternate Function
SJ3H| SK3-H
GJ | GM
P40 22 | 24 | /O Port 4 SIB0/SDAO1
P12 o4 | 26 V850E/SK3-H: 6-bit I/O port SCKBO/INTP2
Input/output can be specified in 1-bit units.
p43™*’ - | 27 N-ch open-drain output can be specified in 1-bit units. -
pagtee — | o8 5V tolerant. IETX0"*"
P45Nole| _ 29 IERXONolei
P50 37 | 45 | I/O Port 5 KRO/TIQ01/TOQ01/RTP00
P51 38 | 46 VBS0E/SJ3-H: 6-bit /O port INTP7/KR1/TIQ02/TOQO2/RTPO1
V850E/SK3-H: 8-bit I/0 port
P52 39 | 47 e . . KR2/TIQ03/TOQ03/RTP02/DDI
Input/output can be specified in 1-bit units.
P53 40 | 48 N-ch open-drain output can be specified in 1-bit units. SIB2KR3/TIQO0TOQORTPO3DDO
P54 41 | 49 5V tolerant. SOB2/KR4/RTP04/DCK
P55 42 | 50 SCKB2/KR5/RTP05/DMS
P56Nole| _ 51 RXDA4Note1
P57Ncle 1 _ 52 TXDA4Note1
P60 43 | 53 | /O Port 6 RTP10/RXDA4/SIEQ""*
P61 44 | 54 16-bit /O port RTP11/TXDA4/SOEQ""*?
P62 4 Input/output can be specified in 1-bit units. RTP12/SCKED™?
S |5 N-ch open-drain output can be specified in 1-bit units.
P63 46 | 56 5V tolerant. RTP13/SIE1"*¥KR4
P64 47 | 57 RTP14/SOE1""*KR5
P65 48 | 58 RTP15/SCKE1"**YKR2/TIQ03/TOQ03
P66 49 | 59 SIB5/INTP9/KR3/TIQ00/TOQ00
P67 50 | 60 SOB5/RXDA5/SDA05""*?
P68 51 61 SCKB5/TXDA5/SCL05""?
P69 52 | 62 TIP70/TOP70/TENC70
P610 53 | 63 TIP71/TENC71
P611 54 | 64 TOP71/TECR7
P612 55 | 65 TIP80/TOP80/TENC80
P613 56 | 66 TIP81/TOP81/TENC81
P614 57 | 67 SDAO3/TECR8
P615 58 | 68 SCL03

Notes 1. V850E/SK3-H only
2. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(3/6)
Pin Name Pin No. /0 Function Alternate Function
SJ3H | SK3-H
GJ | GM
P70 144 | 176 | 1/O Port 7 ANIO
P71 143 | 175 16-bit 1/0 port ANI1
Input/output can be specified in 1-bit units.
P72 142 | 174 ANI2
P73 141 | 173 ANI3
P74 140 | 172 ANI4
P75 139 | 171 ANI5
P76 138 | 170 ANI6
P77 137 | 169 ANI7
P78 136 | 168 ANI8
P79 135 | 167 ANI9
P710 134 | 166 ANI10
P711 133 | 165 ANI11
P712 132 | 164 ANI12
P713 131 | 163 ANI13
P714 130 | 162 ANI14
P715 129 | 161 ANI15
P80 59 | 71 | /O Port 8 RXDA3/INTP8/RC1CK1HZ
P81 60 | 72 VBBOE/SJ3-H: 2:bit /O port TXDA3/RC1CKO"™?/
V850E/SK3-H: 6-bit I/0 port RC1CKDIV"°®e?
I 73 Input/output can be specified in 1-bit units. SDADS™"
_ N-ch open-drain output can be specified in 1-bit units.
pg3"’ - | 74 5V tolerant. SCLo5"™*"
pg4"ee! - |75 RXDA5"""
pg5 ! - | 76 TXDA5" "'

Notes 1. V850E/SK3-H only
2. The RC1CKDIV pin and the RC1CKO pin functions are assigned to the same pin. To use the
RC1CKDIV pin, disable output of the alternate-function pin RC1CKO (by clearing the RC1CC1.CLOEO
bit to 0). To use the RC1CKO pin, disable output of the alternate-function RC1CKDIV pin (by clearing
the RC1CC3.CLOE2 bit to 0).

Remark SJ3-H: V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(4/6)
Pin Name Pin No. 1/0 Function Alternate Function
SJ3-H [SK3-H
GJ | GM
P90 61 77 | 110 Port 9 AO0/KR6/TXDA1/SDA02
PO 62 | 78 16-bit /O port A1/KR7/RXDA1/KR7/SCLO2
o2 63 9 Input/output can be specified in 1-bit units. Ao TIPA1/TOPMA
’ N-ch open-drain output can be specified in 1-bit units.
P93 64 | 80 5V tolerant. A3/TIP40/TOP40/INTP8
P94 65 | 81 A4/TIP31/TOP31
P95 66 | 82 A5/TIP30/TOP30/INTP5
P96 67 | 83 A6/TIP21/TOP21
P97 68 | 84 A7/SIB1/TIP20/TOP20
P98 69 | 85 A8/SOBH1
P99 70 | 86 A9/SCKB1
P910 71 87 A10/SIB3
P911 72 | 88 A11/SOB3
P912 73 89 A12/SCKB3
P913 74 | 90 A13/INTP4
P914 75 | 91 A14/INTP5/TIP51/TOP51
P915 76 | 92 A15/INTP6/TIP50/TOP50
P130""* - 125 | I/O Port 13 (V850E/SK3-H only) -
p131™e — 1126 4-bit 1/0 port _
o Input/output can be specified in 1-bit units.
p132™* - | 127 -
P133"" - | 128 -
P140"* - | 185 | 11O Port 14 (V850E/SK3-H only) -
p1aq™ee — | 156 6-bit I/0 port _
o Input/output can be specified in 1-bit units.
pP142™* - 157 -
P143"* - | 158 -
P144"%* - | 159 -
P145"* - | 160 -
P150"* - 93 | /0 Port 15 (V850E/SK3-H only) RXDA1"*/KR7""*
4-bit 1/0 port
P151"e - | o4 ft VR por o TXDA{"*
Input/output can be specified in 1-bit units.
p152"%* - | 95 N-ch open-drain output can be specified in 1-bit units. INTPO""®
o 5V tolerant. Note
P153 - 96 INTP6
Note V850E/SK3-H only
Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (VB50E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(5/6)
Pin Name Pin No. /0 Function Alternate Function
SJ3H | SK3-H
GJ | GM
PCDO 77 | 97 | /O Port CD RXDBO
PCD1 78 | 98 4-bit /O port TXDBO
PCD2 79 | 99 Input/output can be specified in 1-bit units. RXDBA
PCD3 80 | 100 TXDB1
PCMO 85 | 105 | /O Port CM WAIT
PCM1 86 | 106 6-bit I/O port CLKOUT
POM2 a7 | 107 Input/output can be specified in 1-bit units. TDAK
PCM3 88 | 108 HLDRQ
PCM4 89 | 109 -
PCM5 90 | 110 -
PCSO0 81 [ 101 | IO Port CS -
PCS1 82 | 102 8-bit 1/0 port cs1
PCS2 83 | 103 Input/output can be specified in 1-bit units. oo
PCS3 84 | 104 Cs3
PCS4 91 | 111 -
PCS5 92 | 112 -
PCS6 93 | 118 -
PCS7 94 | 114 _
PCTO 95 | 115 | I/O Port CT WRO
PCT1 96 | 116 8-bit I/O port WR1
p— 97 | 117 Input/output can be specified in 1-bit units. ~
PCT3 98 | 118 -
PCT4 99 | 119 RD
PCT5 100 | 120 -
PCT6 101 | 121 ASTB
PCT7 102 | 122 -
PDHO 121 | 145 | I/O Port DH A16
PDH1 122 | 146 8-bit /O port A17
PDH2 123 | 147 Input/output can be specified in 1-bit units. A8
PDHS3 124 | 148 A19
PDH4 125 | 149 A20
PDH5 126 | 150 A21
PDH6 127 | 151 A22
PDH7 128 | 152 A23
Remark SJ3-H:V850E/SJ3-H

SK3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(6/6)
Pin Name Pin No. /0 Function Alternate Function
SJ3H |SK3H
GJ | GM
PDLO 105 | 129 | I/O Port DH ADO
PDL1 106 | 130 16-bit I/O port AD1
oDL2 107 | 131 Input/output can be specified in 1-bit units. AD2
PDL3 108 | 132 AD3
PDL4 109 (133 AD4
PDL5 110 | 134 AD5/FLMD1
PDL6 111 | 135 AD6
PDL7 112 | 136 AD7
PDL8 113 | 137 AD8
PDL9 114 | 138 AD9
PDL10 115 | 139 AD10
PDL11 116 | 140 AD11
PDL12 117 | 141 AD12
PDL13 118 | 142 AD13
PDL14 119 | 143 AD14
PDL15 120 | 144 AD15
Remark SJ3-H:V850E/SJ3-H

SK3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

R01UH0247EJ0500 Rev.5.00

Feb 29, 2012

RRENESAS

Page 48 of 1579



V850E/SJ3-H, VB850E/SK3-H CHAPTER 2 PIN FUNCTIONS

(2) Non-port pins
(1/11)

Pin Name Pin No. I/0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
A0 61 | 77 | Output | Address bus for external memory P90/KR6/TXDA1/SDA02
AT 62 | 78 {when using separate bus) P91/KR7/RXDA1/KR7/SCLO2
Port 9 cannot be used as port pins or other alternate-
A2 63 | 79 function pins when the A0 to A15 pins are used in the P92/TIP41/TOP41
A3 64 | 80 separate bus mode. P93/TIP40/TOP40/INTP8
Ad 65 | 81 N-ch open-drain output selectable P94/TIP31 /TOP31
A5 66 | 82 5V tolerant. P95/TIP30/TOP30/INTP5
A6 67 | 83 P96/TIP21/TOP21
A7 68 | 84 P97/SIB1/TIP20/TOP20
A8 69 | 85 P98/SOB1
A9 70 | 86 P99/SCKB1
A10 71 87 P910/SIB3
A1 72 | 88 P911/SOB3
A12 73 | 89 P912/SCKB3
A13 74 | 90 P913/INTP4
Al4 75 | 91 P914/INTP5/TIP51/TOP51
A15 76 | 92 P915/INTP6/TIP50/TOP50
A16 121 | 145 Address bus for external memory PDHO
A17 122 | 146 PDH1
A18 123 | 147 PDH2
A19 124 | 148 PDH3
A20 125 | 149 PDH4
A21 126 | 150 PDH5
A22 127 | 151 PDH6
A23 128 | 152 PDH7

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(2/11)
Pin Name Pin No. /0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
ADO 105 | 129 | I/O Address/data bus for external memory PDLO
AD1 106 | 130 PDL1
AD2 107 | 131 PDL2
AD3 108 | 132 PDL3
AD4 109 | 133 PDL4
AD5 110 | 134 PDL5/FLMD1
AD6 111 | 135 PDL6
AD7 112 | 136 PDL7
AD8 113 [ 137 PDL8
AD9 114 | 138 PDL9
AD10 115 | 139 PDL10
AD11 116 | 140 PDL11
AD12 117 | 141 PDL12
AD13 118 [ 142 PDL13
AD14 119 | 143 PDL14
AD15 120 | 144 PDL15
ADTRG 18 | 20 | Input A/D converter external trigger input, 5 V tolerant PO3/INTPO
ANIO 144 | 176 Analog voltage input for A/D converter P70
ANI1 143 | 175 P71
ANI2 142 | 174 P72
ANI3 141 | 173 P73
ANI4 140 | 172 P74
ANI5 139 | 171 P75
ANI6 138 [ 170 P76
ANI7 137 | 169 P77
ANI8 136 | 168 P78
ANI9 135 | 167 P79
ANI10 134 | 166 P710
ANI11 133 | 165 P711
ANI12 132 | 164 P712
ANI13 131 [ 163 P713
ANI14 130 | 162 P714
ANI15 129 | 161 P715
ANOO 3 3 | Output | Analog voltage output for D/A converter P10
ANO1 4 4 P11
ASCKAO 27 | 32 | Input UARTAO baud rate clock input, 5 V tolerant P32/SCKB4/TIP00/TOP00
ASTB 101 | 121 | Output | Address strobe signal output for external memory PCT6
Remark SJ3-H:V850E/SJ3-H

SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(3/11)
Pin Name | Pin No. 110 Function Alternate Function
SJ3-H[SK3-H
GJ | GM
AVRero 1 1 - Reference voltage input for A/D converter, -
positive power supply for port 7
AVREF1 5 5 Reference voltage input for D/A converter, -
positive power supply for port 1
AVss 2 2 - Ground potential for A/D and D/A converters -
(same potential as Vss)
BVop 104 | 124 - Positive power supply for bus interface and alternate- -
- | 153 function ports -
BVss 103 | 123 - Ground potential for bus interface and alternate- -
- | 154 function ports _
CLKOUT 86 | 106 | Output | Internal system clock output PCM1
CRXDO™'| 32 | 37 | Input | CANO, CAN1 receive data input P37/IERX0
CRXD1""*| 29 | 34 5V tolerant P34/TIP10/TOP10
csi 82 | 102 | Output | Chip select output PCS1
Cs2 83 | 103 PCS2
Cs3 84 | 104 PCS3
CTXDO™ " | 31 | 36 CANO, CAN1 transmit data output P36/IETX0
CTXD1™*2 | 28 | 33 N-ch open-drain output selectable, 5 V tolerant P33/TIP01/TOPO1
DCK 41 | 49 | Input Debug clock input, 5V tolerant P54/SOB2/KR4/RTP04
DDI 39 | 47 Debug data input, 5 V tolerant P52/KR2/TIQ03/TOQ03/RTP02
DDO"** 40 | 48 | Output | Debug data output P53/S1B2/KR3/TIQ00/TOQ00/RTP03
N-ch open-drain output selectable, 5 V tolerant
DMS 42 | 50 | Input Debug mode select input, 5 V tolerant P55/SCKB2/KR5/RTP05
DRST 20 | 22 Debug reset input, 5V tolerant PO5/INTP2
EVop 34 | 39 - Positive power supply for external (same potential as -
_ 69 Vob) _
EVss 33 | 38 - Ground potential for external (same potential as Vss) -
— 70 —_
FLMDO 8 10 | Input Flash memory programming mode setting pin -
FLMD1 110 | 134 PDL5/AD5
HLDAK 87 | 107 | Output | Bus hold acknowledge output PCM2
HLDRQ 88 | 108 | Input Bus hold request input PCM3
IERX0 - | 29 IEBus receive data input, 5 V tolerant P45ttt
32 | 37 P37/CRXDQ"""
IETXO0 — | 28 | Output | IEBus transmit data output P44t
31 36 N-ch open-drain output selectable, 5V tolerant P36/CTXDOM""
Notes 1. CAN controller version only
2. CAN controller (2-channel) version only
3. In the on-chip debug mode, high-level output is forcibly set.
4. V850E/SK3-H only
Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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Pin Name | Pin No. I/0 Function Alternate Function
SJ3-H[SK3-H

GJ | GM
INTPO 18 | 20 |Input External interrupt request input (maskable, analog noise | PO3/ADTRG
INTP1 19 | 21 elimination). Analog noise elimination/digital noise P04

elimination selectable for the INTP3 pin. ———

INTP2 20 | 22 5V tolerant PO5/DRST

24 | 26 P42/SCKBO
INTP3 21 | 28 P06
INTP4 74 | 90 P913/A13
INTP5 66 | 82 P95/A5/TIP30/TOP30

75 | 91 P914/A14/TIP51/TOP51
INTP6 - | 96 P153""’

76 | 92 P915/A15/TIP50/TOP50
INTP7 26 | 31 P31/RXDA0/SIB4

38 | 46 P51/KR1/TIQ02/TOQ02/RTPO1
INTP8"™" % | 59 | 71 P80/RXDA3/RC1CK1HZ

64 | 80 P93/A3/TIP40/TOP40
INTP9 49 | 59 P66/SIB5/KR3/TIQ00/TOQ00

- | 95 p152"e!
KROY™** | 37 | 45 Key interrupt input (on-chip analog noise eliminator) P50/TIQ01/TOQ01/RTP00
KR1“"** | 38 | 46 5V tolerant P51/INTP7/TIQ02/TOQ02/RTPO1
KR2""*¢ | 39 | 47 P52/TIQ03/TOQO03/RTP02/DDI

48 | 58 P65/RTP15/SCKET"**/TIQ03/TOQ03
KR3"™*" | 40 | 48 P53/S1B2/TIQ00/TOQO0/RTP0O3/

DDO
49 | 59 P66/SIB5/INTP9/TIQ00/TOQ00

Notes 1. V850E/SK3-H only

2. To use the RXDAS pin and INTP8 pin at the same time, use the RXDAS3 pin at Pin 59 and the INTP8
pin at Pin 64 for the V850E/SJ3-H, and use the RXDA3 pin at Pin 71 and the INTP8 pin at Pin 80 for
the VB50E/SK3-H. In addition, when using the RXDAS3 pin, always invalidate the edge detection
function of the INTP8 pin at Pin 59 (V850E/SJ3-H) and Pin 71 (V850E/SK3-H).
Pull this pin up externally.
Invalidate the edge detection function of the TIQO1 pin when using the KRO pin.
Invalidate the edge detection function of the TIQ02 pin when using the KR1 pin.
Invalidate the edge detection function of the TIQO03 pin when using the KR2 pin.
Although the KR2 and TIQO3 pins are assigned to two ports each, the pins cannot be used at the

o gk w

same time at different ports.

7. Invalidate the edge detection function of the TIQO0 pin when using the KR3 pin.
Although the KR3 and TIQO0 pins are assigned to two ports each, the pins cannot be used at the
same time at different ports.

8. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

RO1UH0247EJ0500 Rev.5.00 Page 52 of 1579
Feb 29, 2012 RRENESAS



V850E/SJ3-H, VB850E/SK3-H CHAPTER 2 PIN FUNCTIONS

(5/11)
Pin Name Pin No. I/0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
KR4 41 | 49 | Input Key interrupt input (on-chip analog noise eliminator) P54/SOB2/RTP04/DCK
46 | 56 5V tolerant P63/RTP13/SIE1""*
KRs™ ' | 42 | 50 P55/SCKB2/RTP05/DMS
47 | 57 P64/RTP14/SOE1""®
KRe"™"" 61 |77 P90/A0/TXDA1/SDA02
KR7"™"* | 62 | 78 P91/A1/RXDA1/KR7/SCLO2
- |93 P150""°*/RXDA1""*
NMm|"® 17 | 19 External interrupt input (non-maskable, analog noise P02
elimination)
5V tolerant
RC1CK1HZ| 59 | 71 | Output | Real-time counter correction clock (1 Hz) output P80/RXDA3/INTP8
N-ch open-drain output selectable
5V tolerant
RC1CKDIV| 60 | 72 Real-time counter clock (32 kHz division) output P81/TXDA3/RC1CKO
Note s N-ch open-drain output selectable
5V tolerant
RC1CKO 60 | 72 Real-time counter clock (32 kHz primary oscillation) output | P81/TXDA3/RC1CKDIV
Note# N-ch open-drain output selectable
5V tolerant
RD 99 | 119 Read strobe signal output for external memory PCT4
REGC 10 | 12 - Connection of regulator output stabilization -
capacitance (4.7 uF)
RESET 14 | 16 | Input System reset input -

Notes 1. Pull this pin up externally.

2. Disable the reception operation of UARTA1 when using the KR7 pin. Although the KR7 and RXDA1
pins are assigned to two ports each, the pins cannot be used at the same time at different ports in the
V850E/SK3-H.

3. The NMI pin alternately functions as the P02 pin. It functions as P02 pin after reset. To enable the
NMI pin, set the PMC0.PMCO2 bit to 1. The initial setting of the NMI pin is “No edge detected”. Select
the NMI pin valid edge using INTFO and INTRO registers.

4. The RC1CKDIV pin and the RC1CKO pin functions are assigned to the same pin. To use the
RC1CKDIV pin, disable output of the alternate-function pin RC1CKO (by clearing the RC1CC1.CLOEO
bit to 0). To use the RC1CKO pin, disable output of the alternate-function RC1CKDIV pin (by clearing
the RC1CC3.CLOE2 bit to 0).

5. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

6. VB850E/SK3-H only

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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Pin Name Pin No. /0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
RTPOO 37 | 45 | Output | Real-time output port P50/KR0O/TIQ01/TOQO1
RTPO1 38 | 46 N-ch open-drain output selectable P51/INTP7/KR1/TIQ02/TOQ02
RTPO2 39 | 47 5 Vtolerant P52/KR2/TIQ03/TOQ03/DDI
RTPO3 40 | 48 P53/SIB2/KR3/TIQ00/TOQ00/DDO
RTPO4 41 49 P54/SOB2/KR4/DCK
RTPO5 42 | 50 P55/SCKB2/KR5/DMS
RTP10 43 | 53 P60/RXDA4/SIEQ""*
RTP11 44 | 54 P61/TXDA4/SOEQ""*
RTP12 45 | 55 P62/SCKEQ™**
RTP13 46 | 56 P63/SIE1""** /KR4
RTP14 47 | 57 P64/SOE1""**KR5
RTP15 48 | 58 P65/SCKE1""*/KR2/TIQ03/TOQ03
RXDAO 26 | 31 | Input Serial receive data input (UARTAO to UARTAS5) P31/INTP7/SIB4
RXDA1"™' | 62 | 78 5V tolerant P91/A1/KR7/KR7/SCLO2
- | 93 P150""*/KR7""*
RXDA2 36 | 41 P39/SCLO0/SCKB2
- | 44 P31t
RXDA3""* | 59 | 71 P80/INTP8/RC1CK1HZ
RXDA4 - | 51 P56"*
43 | 53 P60/RTP10/SIEQ""*
RXDAS5 50 | 60 P67/SOB5/SDA05""*
- | 75 pgqet
RXDBO 77 | 97 Serial receive data input (UARTBO, UARTB1) PCDO
RXDB1 79 | 99 PCD2
Notes 1. Invalidate the key return signal detection function of the KR7 pin when using the RXDA1 pin. Although
the RXDA1and KR7 pins are assigned to two ports each, the pins cannot be used at the same time at
different ports in the V850E/SK3-H.

2. When using the RXDAS3 pin, always invalidate the edge detection function of the INTP8 pin at Pin 59
(V850E/SJ3-H) and Pin 71 (V850E/SK3-H). In this case, use the INTP8 pin at Pin 64 (V850E/SJ3-H)
or Pin 80 (V850E/SK3-H).

3. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

4. V850E/SK3-H only

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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Pin Name Pin No. 1/0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
SCKBO 24 | 26 | IO Serial clock I/0 (CSIBO to CSIB5) P42/INTP2
SCKB1 70 | 86 N-ch open-drain output selectable P99/A9
5V tolerant
SCKB2 36 | 41 P39/RXDA2/SCL00
42 | 50 P55/KR5/RTP05/DMS
SCKB3 73 | 89 P912/A12
SCKB4 27 | 32 P32/ASCKAO/TIPOO/TOP0O0
SCKB5 51 | 61 P68/TXDA5/SCLO5"""
SCKEQ"™™' | 45 | 55 Serial clock I/O (CSIEO, CSIE1) P62/RTP12
SCKE1™ ' | 48 | 58 N-ch open-drain output selectable P65/RTP15/KR2/TIQ03/TOQ03
5V tolerant
SCL0O 36 | 41 Serial clock /0O (I*C00 to I°C05) P39/RXDA2/SCKB2
SCLO1 23 | 25 N-ch open-drain output selectable P41/SOBO
5V tolerant
SCL02 62 | 78 P91/A1/KR7/RXDA1/KR7
SCL03 58 | 68 P615
SCLo4™ ' | 7 7 P01/TIP60/TOP60
_ 9 P21 Note 2
scLos™ ' | 51 | 61 Serial clock 1/0O (I?C00 to I°C05) P68/SCKB5/TXDA5S
N-ch open-drain output selectable
- | 74 5V tolerant pg3"e?
SDA00 35 | 40 Serial transmit/receive data I/O (°C00 to I°C05) P38/TXDA2/SIB2
SDAO1 20 | 24 N-ch open-drain output selectable P40/SIBO
5V tolerant
SDA02 61 77 P90/A0/KR6/TXDA1
SDAO03 57 | 67 P614/TECR8
SDA04""" 6 6 POO/TIP61/TOP61
_ 8 P20Nmez
SDA0O5™" | 50 | 60 P67/SOB5/RXDA5
- | 73 pgate?
SIBO 22 | 24 | Input Serial receive data input (CSIBO to CSIB5) P40/SDAO1
SIB1 68 | 84 5V tolerant P97/A7/TIP20/TOP20
SIB2 35 | 40 P38/TXDA2/SDA00
40 | 48 P53/KR3/TIQ00/TOQO0/RTP03/DDO
SIB3 71 87 P910/A10
SiB4 26 | 31 P31/RXDAC/INTP7
SIB5 49 | 59 P66/INTP9/KR3/TIQ00/TOQ00
SIEQ™™" 43 | 53 Serial receive data input (CSIEO, CSIE1) P60/RTP10/RXDA4
SIE1™" | 46 | 56 5V tolerant P63/RTP13/KR4

Notes 1. Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
2. V850E/SK3-H only

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

RO1UH0247EJ0500 Rev.5.00 Page 55 of 1579
Feb 29, 2012 RRENESAS



V850E/SJ3-H, V850E/SK3-H

CHAPTER 2 PIN FUNCTIONS

TIPOO 27 | 32
TIPO1 28 | 33
TIP10 20 | 34
TIP11 30 | 35
TIP20 68 | 84
TIP21 67 | 83

(8/11)
Pin Name Pin No. /0 Function Alternate Function
SJ3-H|SK3-H

GJ | GM
SOBO 23 | 25 | Output | Serial transmit data output (CSIBO to CSIB5) P41/SCLO1
SOB1 69 | 85 ?-\;:r:ocl)s;r:]-tdram output selectable P9B/AS
SOB2 - | 42 P310""*

41 | 49 P54/KR4/RTP04/DCK
SOB3 72 | 88 P911/A11
SOB4 25 | 30 P30/TXDAO
SOB5 50 | 60 P67/RXDA5/SDA05" "’
SOEQ™™*! 44 | 54 Serial transmit data output (CSIEO, CSIE1) P61/RTP11/TXDA4
SOE1™' | 47 | 57 ?;‘/’Tocl’:;';'tdra'” output selectable P64/RTP14/KR5
TECR7 54 | 64 | Input Encoder clear input (TMP7, TMP8) P611/TOP71
TECR8 | 57 | 67 5V tolerant P614/SDA03
TENC70 52 | 62 Encoder input (TMP7, TMP8) P69/TIP70/TOP70
TENC71 | 53 | 63 5V tolerant P610/TIP71
TENC80 55 | 65 P612/TIP80/TOP80
TENCB81 56 | 66 P613/TIP81/TOP81

External event count input/capture trigger input/external
trigger input (TMPO)
5V tolerant

P32/ASCKA0/SCKB4/TOP00

Capture trigger input (TMPO)
5V tolerant

P33/TOP0O1/CTXD1"**

External event count input/capture trigger input/external
trigger input (TMP1)
5V tolerant

P34/TOP10/CRXD1""®

Capture trigger input (TMP1)
5V tolerant

P35/TOP11

External event count input/capture trigger input/external
trigger input (TMP2)
5V tolerant

P97/A7/SIB1/TOP20

Capture trigger input (TMP2)
5V tolerant

P96/A6/TOP21

Notes 1. Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B

(V850E/SJ3-H)

2. VB850E/SK3-H only

3. CAN controller (2-channel) version only

R01UH0247EJ0500 Rev.5.00
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Pin Name Pin No. /0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM

TIP30 66 | 82 | Input External event count input/capture trigger input/external P95/A5/TOP30/INTP5
trigger input (TMP3)
5V tolerant

TIP31 65 | 81 Capture trigger input (TMP3) P94/A4/TOP31
5V tolerant

TIP40 64 | 80 External event count input/capture trigger input/external P93/A3/TOP40/INTP8
trigger input (TMP4)
5V tolerant

TIP41 63 | 79 Capture trigger input (TMP4) P92/A2/TOP41
5V tolerant

TIP50 76 | 92 External event count input/capture trigger input/external P915/A15/INTP6/TOP50
trigger input (TMP5)
5V tolerant

TIP51 75 | 91 Capture trigger input (TMP5) P914/A14/INTP5/TOP51
5V tolerant

TIP60 7 7 External event count input/capture trigger input/external P01/TOP60/SCL04""
trigger input (TMP6)
5V tolerant

TIP61 6 6 Capture trigger input (TMP6) P0OO/TOP61/SDA04""
5V tolerant

TIP70 52 | 62 External event count input/capture trigger input/external P69/TOP70/TENC70
trigger input (TMP7)
5V tolerant

TIP71 53 | 63 Capture trigger input (TMP7) P610/TENC71
5V tolerant

TIP80 55 | 65 External event count input/capture trigger input/external P612/TOP80/TENC80
trigger input (TMP8)
5V tolerant

TIP81 56 | 66 Capture trigger input (TMP8) P613/TOP81/TENC81
5V tolerant

Note Not available

in the xPD70F3931B

(V850E/SJ3-H)

(V850E/SJ3-H),

Remark SJ3-H:V850E/SJ3-H

SKB-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

70F3932B (V850E/SJ3-H),

and 70F3933B

R01UH0247EJ0500 Rev.5.00
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Pin Name Pin No. /0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
TIQoO"™ ™" 40 | 48 | Input External event count input/capture trigger input/external P53/S1B2/KR3/TOQO00/RTP03/
trigger input (TMQO) DDO
49 | 59 5V tolerant P66/SIB5/INTP9/KR3/TOQ00
TIQO1""? 37 | 45 Capture trigger input (TMQO) P50/KR0O/TOQ01/RTP0O0
TIQ2*** | 38 | 46 5V tolerant P51/INTP7/KR1/TOQ02/RTPO1
TIQO3"™"* 39 | 47 P52/KR2/TOQO03/RTP02/DDI
48 | 58 P65/RTP15/SCKE1/“**KR2/TOQ03
TOP0O 27 | 32 | Output | Timer output (TMPO) P32/ASCKA0/SCKB4/TIP0OO
TOPO1 o8 | 33 N-ch open-drain output selectable, 5 V tolerant P33/TIPO1/CTXD1""*
TOP10 29 | 34 Timer output (TMP1) P34/TIP10/CRXD1""*
TOP11 30 | 35 N-ch open-drain output selectable, 5V tolerant P35/TIP11
TOP20 68 | 84 Timer output (TMP2) P97/A7/SIB1/TIP20
TOP21 67 | 83 N-ch open-drain output selectable, 5V tolerant PO6/AG/TIP21
TOP30 66 | 82 Timer output (TMP3) P95/A5/TIP30/INTP5
TOP31 65 | 81 N-ch open-drain output selectable, 5V tolerant P94/A4/TIP31
TOP40 64 | 80 Timer output (TMP4) P93/A3/TIP40/INTP8
TOP41 63 | 79 N-ch open-drain output selectable, 5V tolerant P92/A2/TIP41
TOP50 76 | 92 Timer output (TMP5) P915/A15/INTP6/TIP50
TOP51 75 | 91 N-ch open-drain output selectable, 5 V tolerant P914/A14/INTP5/TIP51
TOP60 7 7 Timer output (TMP6) PO1/TIP60/SCLO4""®
TOP6&1 6 6 N-ch open-drain output selectable, 5V tolerant POO/TIPG1/SDA04™"®
TOP70 52 | 62 Timer output (TMP7) P69/TIP70/TENC70
TOP71 54 | 64 N-ch open-drain output selectable, 5V tolerant P611/TECR7
TOP80 55 | 65 Timer output (TMP8) P612/TIP80/TENC80
TOPS81 56 | 66 N-ch open-drain output selectable, 5 V tolerant P613/TIP81/TENCS1
Notes 1. Invalidate the key return signal detection function of the KR3 pin when using the TIQ00 pin. Although
the TIQOO and KR3 pins are assigned to two ports each, the pins cannot be used at the same time at
different ports.
2. Invalidate the key return signal detection function of the KRO pin when using the TIQ01 pin.
3. Invalidate the key return signal detection function of the KR1 pin when using the TIQO02 pin.
4. Invalidate the key return signal detection function of the KR2 pin when using the TIQO03 pin.
Although the TIQ03 and KR2 pins are assigned to two ports each, the pins cannot be used at the
same time at different ports.
5. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
6. CAN controller (2-channel) version only
Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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Pin Name Pin No. /0 Function Alternate Function
SJ3-H|SK3-H
GJ | GM
TOQO0 40 | 48 | Output | Timer output (TMQO) P53/SIB2/KR3/TIQ00/RTP0O3/DDO
49 | 59 N-ch open-drain output selectable, 5V tolerant P66/SIB5/INTP9/KR3/TIQ00
TOQO1 37 | 45 P50/KRO/TIQ01/RTP00
TOQO02 38 | 46 P51/INTP7/KR1/TIQ02/RTPO1
TOQO3 39 | 47 P52/KR2/TIQ03/RTP02/DDI
48 | 58 P65/RTP15/SCKE1"*"/KR2/TIQ03
TXDAO 25 | 30 Serial transmit data output (UARTAO to UARTA5) P30/SOB4
TXDA1 61 77 N-ch open-drain output selectable, 5V tolerant P90/A0/KR6/SDAQ2
- | 94 P151""?
TXDA2 35 | 40 P38/SDA00/SIB2
- | 43 P311"*?
TXDA3 60 | 72 P81/RC1CKO/RC1CKDIV
TXDA4 - | 52 p57"e?
44 | 54 P61/RTP11/SOEQ™"’
TXDA5 51 | 61 P68/SCKB5/SCL0O5"""
- | 76 pg5"e?
TXDBO 78 | 98 Serial transmit data output (UARTBO, UARTB1) PCD1
TXDB1 80 | 100 PCD3
Voo 9 11 - Positive power supply pin for internal -
Vss 11 13 - Ground potential for internal -
WAIT 85 | 105 | Input External wait input PCMO
'WRO 95 | 115 | Output | Write strobe for external memory (lower 8 bits) PCTO
WR1 96 | 116 Write strove for external memory (higher 8 bits) PCTH
X1 12 | 14 | Input Connection of resonator for main clock -
X2 13 | 15 - -
XT1 15 | 17 | Input Connection of resonator for subclock -
XT2 16 | 18 - -

Notes 1. Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
2. V850E/SK3-H only

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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2.2 Port Sharing of Alternate Functions

The V850E/SJ3-H and V850E/SK3-H have the same alternate functions that are assigned to two ports.
Which port is used for the alternate function can be selected at the port setup.

Caution When using an alternate function that is assigned to two ports, always use the alternate
function at only one of the ports.

Table 2-2. Port Sharing of Alternate Functions (1/2)

(a) V850E/SJ3-H

Function Alternate 110 Port <1> Port <2>
Function Pin No. Port Pin No. Port
Function Function
External interrupt INTP2 Input 20 P05 24 P42
INTP5 75 P914 66 P95
INTP7 26 P31 38 P51
INTP8 59 P80 64 P93
CSIB2 SIB2 Input 40 P53 35 P38
SCKB2 /0 42 P55 36 P39
Key interrupt KR4 Input 41 P54 46 P63
KR5 42 P55 47 P64
TMQO TIQO0/KR3"™" | Input 40 P53 49 P66
(/KR2, /KR3) TOQOO Output 40 P53 49 P66
TIQO3/KR2""** | Input 39 P52 48 P65
TOQO3 Output 39 P52 48 P65

Notes 1. Although the TIQ00 and KR3 pins are assigned to two ports each, the pins cannot be used
at the same time at different ports.

2. Although the TIQ03 and KR2 pins are assigned to two ports each, the pins cannot be used
at the same time at different ports.
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Table 2-2. Port Sharing of Alternate Functions (2/2)

(b) V850E/SK3-H

Function Alternate 110 Port <1> Port <2>
Function Pin No. Port Pin No. Port
Function Function
External interrupt INTP2 Input 22 P05 26 P42
INTP5 91 P914 82 P95
INTP6 92 P915 96 P153
INTP7 31 P31 46 P51
INTP8 71 P80 80 P93
INTP9 59 P66 95 P152
I’C04 SCL04 1/0 7 PO1 9 P21
SDA04 6 P00 8 P20
I’Co5 SCL05 61 P68 74 P83
SDAO05 60 P67 73 P82
CcSsiB2 SIB2 Input 48 P53 40 P38
SOB2 Output 49 P54 42 P310
SCKB2 /0 50 P55 41 P39
UARTA1 RXDA1/KR7"*' Input 78 P91 93 P150
(/KR7) TXDA1 Output 77 P90 94 P151
UARTA2 RXDA2 Input 41 P39 44 P312
TXDA2 Output 40 P38 43 P311
UARTA4 RXDA4 Input 53 P60 51 P56
TXDA4 Output 54 P61 52 P57
UARTA5 RXDA5 Input 60 P67 75 P84
TXDA5 Output 61 P68 76 P85
IEBus IERX0 Input 37 P37 29 P45
IETX0 Output 36 P36 28 P44
Key interrupt KR4 Input 49 P54 56 P63
KR5 50 P55 57 P64
TMQO TIQO0/KR3""** Input 48 P53 59 P66
(/KR2, /KR3) TOQO0 Output 48 P53 59 P66
TIQO3/KR2""** Input 47 P52 58 P65
TOQO03 Output 47 P52 58 P65

Notes 1. Although the RXDA1 and KR7 pins are assigned to two ports each, the pins cannot be used
at the same time at different ports.

2. Although the TIQ00 and KRS3 pins are assigned to two ports each, the pins cannot be used
at the same time at different ports.

3. Although the TIQ03 and KR2 pins are assigned to two ports each, the pins cannot be used
at the same time at different ports.
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The following shows a port sharing assignment diagram of alternate functions.

Figure 2-1. Alternate-Function Port Sharing Assignment Diagram for V850E/SJ3-H

(144-Pin Plastic LQFP (Fine Pitch) (20 x 20))
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Remark The above figure shows the assignment relationship of the same alternate function that is

assigned to two ports.

R01UH0247EJ0500 Rev.5.00
Feb 29, 2012

RRENESAS

Page 62 of 1579




V850E/SJ3-H, V850E/SK3-H

CHAPTER 2 PIN FUNCTIONS

Figure 2-2. Alternate-Function Port Sharing Assignment Diagram for V850E/SK3-H

(176-Pin Plastic LQFP (Fine Pitch) (24 x 24))
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of the same alternate function that is

R01UH0247EJ0500 Rev.5.00

Feb 29, 2012

RRENESAS

Page 63 of 1579



V850E/SJ3-H, V850E/SK3-H

CHAPTER 2 PIN FUNCTIONS

2.3 Pin States

The operation states of pins in the various operation modes are described below.

Table 2-3. Pin Operation States in Various Modes

Pin Name During Reset | During Reset HALT IDLEA1, STOP Idle State™*® | Bus Hold
(Immediately (Except Mode"**? IDLE2, Mode"*?
After Power | Immediately Sub-IDLE
Is Turned |After Power Is Mode""**
On) Turned On)
P05/DRST Pull down | Pull down"** Held Held Held Held Held
P10/ANOO, P11/ANO1 Hi-Z Hi-Z Held Held Note 10 Held Held
P53/DDO Undefined""’ Hi-z"°® Held Held Held Held Held
ADO to AD15 Hi-z""** Hi-z""*° Notes 7, 8 Hi-Z Hi-Z Held Hi-Z
A0 to A15 Undefined"*="*
A16 to A23 Undefined "’
WAIT — — - - —
CLKOUT Operating Operating Operating
WRO, WR1 HYe? H H H Hi-Z
RD
ASTB
HLDAK Operating"*” L
HLDRQ - - - Held
CS1t0CS3 HYe? H H H Hi-Z
Other port pins Hi-Z Hi-Z2 Held Held Held Held Held

Notes 1.

2. Operates while alternate functions are operating.

These pins may momentarily output an undefined level upon power application.

3. In separate bus mode, the state of the pins in the idle state inserted after the T2 state is shown. In

multiplexed bus mode, the state of the pins in the idle state inserted after the T3 state is shown.

4. Pulled down during external reset. During internal reset by the watchdog timer, low-voltage detector,
or clock monitor, etc., the state of this pin differs according to the OCDM.OCDMO bit setting.

5. DDO output is specified in the on-chip debug mode.

6. The bus control pins function alternately as port pins, so they are initialized to the input mode (port

mode).

7. Operates even in the HALT mode, during DMA operation.

8. In separate bus mode:

Hi-Z

In multiplexed bus mode: Undefined
9. In separate bus mode

10. In port mode: Held
When alternate function is used: Hi-Z

Remark Hi-Z: Highimpedance
Held: The state during the immediately preceding external bus cycle is held.
L: Low-level output
H: High-level output

- Input without sampling (not acknowledged)
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2.4 Pin l/O Circuit Types, I/O Buffer Power Supplies and Connection of Unused Pins

(1/6)
Pin Alternate Function Pin No. I/O Circuit Type Recommended Connection
SJ3-H|SK3-H
GJ |GM
P00 TIP61/TOP61/SDA04""? 6 6 10-D Input:  Independently connect to EVob or EVss via a
PO1 TIP60/TOP60/SCLO4" " 7 |7 resistor.
P02 NMI 17 | 19 Output:  Leave open.
P03 INTPO/ADTRG 18 | 20
P04 INTP1 19 | 21
P05 INTP2/DRST 20 | 22 10-N Input:  Independently connect to EVss via a resistor.
Fixing to Voo level is prohibited.
Output: Leave open. _
Internally pull-down after reset by RESET pin.
P06 INTP3 21 | 23 10-D Input: Independently connect to EVop or EVss via a
resistor.
Output: Leave open.
P10 ANOO 3 3 12-D Input: Independently connect to AVrer1 or AVss via a
resistor.
P11 ANO1 4 4 Output: Leave open.
P20’ SDA04 - 8 10-D Input:  Independently connect to EVop or EVss via a
poNete SCLO4 _ 9 resistor.
P30 TXDAO/SOB4 25 | 30 10-G Output: - Leave open.
P31 RXDAO/INTP7/SIB4 26 | 31 10-D
P32 ASCKAO/SCKBA4/TIP0O/ 27 | 32
TOPOO
P33 TIPO1/TOP01/CTXD1""® 28 | 33
P34 TIP10/TOP10/CRXD1""** | 29 | 34
P35 TIP11/TOP11 30 | 35
P36 CTXDO™"YIETX0 31 | 36 10-G
P37 CRXD0""**I[ERX0 32 | 37 10-D
P38 TXDA2/SDA00/SIB2 35 | 40
P39 RXDA2/SCL00/SCKB2 36 | 41
P31o™*' |soB2"*! - 42 10-G
P311"*°" | TXDA2""' - 43
P312"*' | RXDA2""' - | 44 10-D
Notes 1. V850E/SK3-H only
2. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
3. CAN controller (2-channel) version only
4. CAN controller version only
Remark SJ3-H:V850E/SJ3-H

SK3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(2/6)
Pin Alternate Function Pin No. 1/0O Circuit Type Recommended Connection
SJ3-H|SK3-H
GJ |GM
P40 SIB0/SDAO1 22 | 24 | 10-D Input:  Independently connect to EVop or EVss via
P41 SOBO/SCLO1 23 | 25 a resistor.
P42 SCKBO/INTP2 o4 | o6 Output: Leave open.
P43"’ - - | 27 | 10-G
paghet | [ETXO""" - | 28
P45™e" | TERXO"™" - | 29 | 10-D
P50 KRO/TIQ01/TOQO1/RTP00 | 37 | 45
P51 INTP7/KR1/TIQ02/TOQ02/ | 38 | 46
RTPO1
P52 KR2/TIQO3/TOQO3/RTP02/ | 39 | 47
DDI
P53 SIB2/KR3/TIQ00/TOQ00/ | 40 | 48
RTP03/DDO
P54 SOB2/KR4/RTP04/DCK 41 | 49
P55 SCKB2/KR5/RTP05/DMS | 42 | 50
P56""°" | RXDA4""" - | 51
P57"*" | TXDA4""" - | 52 | 10-G
P60 RTP10/RXDA4/SIEQ"*? 43 | 53 | 10-D
P61 RTP11/TXDA4/SOEQ""? 44 | 54 | 10-G
P62 RTP12/SCKEQ""* 45 | 55 | 10-D
P63 RTP13/SIE1""*KR4 46 | 56
P64 RTP14/SOE1""**KR5 47 | 57
P65 RTP15/SCKE1""*KR2/ 48 | 58
TIQ03/TOQ03
P66 SIB5/INTP9/KR3/TIQO0/ 49 | 59
TOQO0
P67 SOB5/RXDA5/SDA05"** | 50 | 60
P68 SCKB5/TXDA5/SCLO5™? | 51 | 61
P69 TIP70/TOP70/TENC70 52 | 62
P610 TIP71/TENC71 53 | 63
P611 TOP71/TECR7 54 | 64
P612 TIP80/TOP8O/TENC80 55 | 65
P613 TIP81/TOP81/TENC81 56 | 66
P614 SDAO3/TECRS 57 | 67
P615 ScLo3 58 | 68
Notes 1. V850E/SK3-H only
2. Not available in the pPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
Remark SJ3-H:V850E/SJ3-H

SKB3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(3/6)
Pin Alternate Function Pin No. 1/O Circuit Type Recommended Connection
SJ3-H|SK3-H

GJ | GM
P70 ANIO 144 | 176 11-G Input:  Independently connect to AVrero or AVss via
P71 ANI1 143| 175 a resistor.
p7o ANI 42| 174 Output: Leave open.
P73 ANI3 141 173
P74 ANI4 140 | 172
P75 ANI5 139 171
P76 ANI6 138 | 170
P77 ANI7 137 | 169
P78 ANI8 136 | 168
P79 ANI9 135| 167
P710 ANI10 134 | 166
P711 ANI11 133 | 165
P712 ANI12 132 | 164
P713 ANI13 131 | 163
P714 ANI14 130 | 162
P715 ANI15 129 | 161
P80 RXDAS/INTP8/RC1CK1HZ | 59 | 71 10-D Input:  Independently connect to EVop or EVss via a
P81 TXDA3/RC1CKO/RCICKDIV | 60 | 72 10-G resistor.
pgotet SDA05™" _ 73 10-D Output: Leave open.
pg3"* SCLO5"™™ - 74
pg4"e RXDA5""* - | 75
P85 TXDA5"* - 76 10-G
P90 AO0/KR6/TXDA1/SDA02 61 77 10-D
P91 A1/KR7/RXDA1/KR7/SCLO2 | 62 | 78
P92 A2/TIP41/TOP41 63 | 79
P93 A3/TIP40/TOP40/INTP8 64 | 80
P94 A4/TIP31/TOP31 65 | 81
P95 A5/TIP30/TOP30/INTP5 66 | 82
P96 A6/TIP21/TOP21 67 | 83
P97 A7/SIB1/TIP20/TOP20 68 | 84
P98 A8/SOB1 69 | 85 10-G
P99 A9/SCKB1 70 | 86 10-D
P910 A10/SIB3 71 87
P911 A11/SOB3 72 | 88 10-G

Note V850E/SK3-H only

Remark SJ3-H:V850E/SJ3-H

SKB3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(4/6)
Pin Alternate Function Pin No. 1/O Circuit Type Recommended Connection
SJ3-H|SK3-H

GJ | GM
P912 A12/SCKB3 73 | 89 10-D Input:  Independently connect to EVop or EVss via a
P913 A13/INTP4 74 | 90 resistor.
P914 A14/INTP5/TIP51/TOP51 | 75 | 91 Output: Leave open.
P915 A15/INTP6/TIP50/TOP50 76 | 92
P130"* - - | 125 5 Input:  Independently connect to BVop or BVss via a
p{3qNee - — 126 resistor.
p130™e _ — 127 Output: Leave open.
P133"* - - 1128
P140""* —_ - 155
P141™" - - | 156
Pi42" - - | 157
p143"* —_ - 158
P144"" - - | 159
P145"" - - | 160
P150™*  |RXDA1""/KR7"" - | 93 10-D Input:  Independently connect to EVoo or EVss via a
P151N TXDA1"™" _ 94 10-G resistor.
p15oMete INTPO"* _ 95 10-D Output: Leave open.
P153"*°  [INTP&"™" - | 96
PCDO RXDBO 77 | 97 Input:  Independently connect to BVoo or BVss via a
PCD1 TXDBO 78 | 98 10-G resistor.
PCD2  |RXDB1 79 | 99 10-D Output: Leave open.
PCD3 TXDB1 80 | 100 10-G
PCMO WAIT 85 | 105 5
PCM1 CLKOUT 86 | 106
PCM2 HLDAK 87 | 107
PCM3 HLDRQ 88 | 108
PCM4 - 89 | 109
PCM5 - 90 | 110
PCSO - 81 | 101
PCS1 CS1 82 | 102
PCS2 CSs2 83 | 103
PCS3 CS3 84 | 104
PCS4 - 91 | 111
PCS5 - 92 | 112
PCS6 - 93 | 113
PCS7 - 94 | 114

Note V850E/SK3-H only

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)

GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(5/6)
Pin Alternate Function Pin No. 1/O Circuit Type Recommended Connection
SJ3-H|SK3-H

GJ | GM
PCTO 'WRO 95 | 115 5 Input:  Independently connect to BVop or BVss via a
PCT1 WR1 96 | 116 resistor.
PCT2 _ 97 | 117 Output: Leave open.
PCT3 - 98 | 118
PCT4 RD 99 | 119
PCT5 - 100 | 120
PCT6 ASTB 101 | 121
PCT7 - 102 | 122
PDHO A16 121 | 145
PDHA1 A17 122 | 146
PDH2 A18 123 | 147
PDH3 A19 124 | 148
PDH4 A20 125 | 149
PDH5 A21 126 | 150
PDH6 A22 127 | 151
PDH7 A23 128 | 152
PDLO ADO 105 | 129
PDL1 AD1 106 | 130
PDL2 AD2 107 | 131
PDL3 AD3 108 | 132
PDL4 AD4 109 | 133
PDL5 AD5/FLMDA1 110 | 134 Independently connect to BVss via a resistor.
PDL6 AD6 111 {135 Input:  Independently connect to BVop or BVss via a
PDL7 AD7 12 | 136 resistor.
PDLS ADS 113 | 137 Output: Leave open.
PDL9 AD9 114 | 138
PDL10 AD10 115 | 139
PDL11 AD11 116 | 140
PDL12 AD12 117 | 141
PDL13 AD13 118 | 142
PDL14 AD14 119 | 143
PDL15 AD15 120 | 144

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)

GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(6/6
Pin Alternate Function Pin No. I/0 Circuit Type Recommended Connection
SJ3-H[SK3-H
GJ | GM
AVRero - 1 1 - Always connect this pin to the power supply (also in
AVrer1 _ 5 5 the standby mode).
AVss - 2 2 - Always connect this pin directly to the ground (also
in the standby mode).
BVoo - 104 | 124 - Always connect this pin to the power supply (also in
_ — | 153 the standby mode).
BVss - 103 | 123 - Always connect this pin directly to the ground (also
_ — | 154 in the standby mode).
EVoo - 34 | 39 - Always connect this pin directly to the power supply
_ _ 69 (also in the standby mode).
EVss - 33 | 38 - Always connect this pin directly to the ground (also
_ _ 70 in the standby mode).
FLMDO - 8 | 10 - Connect to Vss in a mode other than the flash
memory programming mode.
REGC - 10 | 12 - Connect regulator output stabilization capacitance
(4.7 uF)
RESET - 14 | 16 2 -
Vop - 9 11 - Always connect this pin to the power supply (also in
the standby mode).
Vss - 11 13 - Always connect this pin directly to the ground (also
in the standby mode).
X1 - 12 | 14 - -
X2 - 13 | 15 - -
XT1 - 15 | 17 16-C Connect to Vss.
XT2 - 16 | 18 Leave open.
Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (VB50E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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Figure 2-3. Pin I/O Circuits
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2.5 Cautions

(1) Cautions on power application
When the power is turned on, the following pins may momentarily output an undefined level.

¢ P53/SIB2/KR3/TIQ00/TOQO0/RTP03/DDO pin

RO1UH0247EJ0500 Rev.5.00 Page 72 of 1579
Feb 29, 2012 RRENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 3 CPU FUNCTION

CHAPTER 3 CPU FUNCTION

The CPU of the V850E/SJ3-H and V850E/SK3-H is based on RISC architecture and executes almost all
instructions with one clock by using a 5-stage pipeline.

3.1 Features

O Minimum instruction execution time: 20.8 ns (operating with 48 MHz)
30.5 us (operating with subclock (fxt) = 32.768 kHz operation)
O Memory space Program (physical address) space: 64 MB linear
Data (logical address) space: 4 GB linear
O General-purpose registers: 32 bits x 32 registers
O Internal 32-bit architecture
O 5-stage pipeline control
O Multiplication/division instruction
O Saturation operation instruction
O 32-bit shift instruction: 1 clock
O Load/store instruction with long/short format
O Four types of bit manipulation instructions
e SET1
e CLR1
¢ NOT1
* TST1
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3.2 CPU Register Set

The registers of the V850E/SJ3-H and V850E/SK3-H can be classified into two types: general-purpose program
registers and dedicated system registers. All the registers are 32 bits wide.
For details, see the V850E1 Architecture User’s Manual.

(1) Program register set (2) System register set
31 0 31 0
r0 (Zero register) EIPC (Interrupt status saving register)
1 (Assembler-reserved register) EIPSW (Interrupt status saving register)
r2
r3 (Stack pointer (SP)) FEPC  (NMI status saving register)
ra (Global pointer (GP)) FEPSW (NMI status saving register)
r5 (Text pointer (TP))
ri | ECR (Interrupt source register) |
r
z | PSW (Program status word) |
r10
1 CTPC  (CALLT execution status saving register)
o CTPSW (CALLT execution status saving register)
r13
14 DBPC  (Exception/debug trap status saving register)
15 DBPSW (Exception/debug trap status saving register)
r16
17 | CTBP  (CALLT base pointer) |
r18
r19 | ASID (Program ID register) |
r20
r21
r22
r23
r24
r25
r26
r27
r28
r29
r30 (Element pointer (EP))
r31 (Link pointer (LP))

31 0
| PC (Program counter)
RO1UH0247EJ0500 Rev.5.00 Page 74 of 1579

Feb 29, 2012 RENESAS



V850E/SJ3-H, V850E/SK3-H

CHAPTER 3 CPU FUNCTION

3.2.1 Program register set
The program registers include 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 to store a
data variable or an address variable.

However, r0 and r30 are implicitly used by instructions and care must be exercised when these registers are
used. r0 always holds 0 and is used for an operation that uses 0 or addressing of offset 0. r30 is used by the
SLD and SST instructions as a base pointer when these instructions access the memory. r1, r3 to r5, and

r31 are implicitly used by the assembler and C compiler. When using these registers, save their contents for
protection, and then restore the contents after using the registers. r2 is sometimes used by the real-time OS.
If the real-time OS does not use r2, it can be used as a register for variables.

Table 3-1. General-Purpose Registers

Name Usage Operation
r0 Zero register Always holds 0.
r1 Assembler-reserved register Used as working register to create 32-bit immediate data
r2 Register for address/data variable (if real-time OS does not use r2)
r3 Stack pointer Used to create a stack frame when a function is called
r4 Global pointer Used to access a global variable in the data area
r5 Text pointer Used as register that indicates the beginning of a text area (area
where program codes are located)
r6 to r29 Register for address/data variable
r30 Element pointer Used as base pointer to access memory
r31 Link pointer Used when the compiler calls a function

Remark For details about the r1, r3 to r5, and r31 that are used in the assembler and C compiler, see the
CAB850 (C Compiler Package) Assembly Language User’s Manual.

(2) Program counter (PC)
The program counter holds the instruction address during program execution. The lower 26 bits of this
register are valid. Bits 31 to 26 are fixed to 0. A carry from bit 25 to 26 is ignored even if it occurs.

Bit O is fixed to 0. This means that execution cannot branch to an odd address.

PC

31 2625
I N T

Fixed to 0

. . . Default value
Instruction address during program execution

00000000H

o
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3.2.2 System register set
The system registers control the status of the CPU and hold interrupt information.
These registers can be read or written by using system register load/store instructions (LDSR and STSR), using

the system register numbers listed below.

Table 3-2. System Register Numbers

System System Register Name Operand Specification
Register LDSR Instruction | STSR Instruction
Number
0 Interrupt status saving register (EIPC)"*" J S
1 Interrupt status saving register (EIPSW)""’ \ S
2 NMI status saving register (FEPC)""" \ N
3 NMI status saving register (FEPSW)"*" J \/
4 Interrupt source register (ECR) X J
5 Program status word (PSW) \ S
6 to Reserved for future function expansion (operation is not guaranteed if these X X
15 registers are accessed)
16 CALLT execution status saving register (CTPC) J J
17 CALLT execution status saving register (CTPSW) J S
18 Exception/debug trap status saving register (DBPC) e Nete
19 Exception/debug trap status saving register (DBPSW) e Nete
20 CALLT base pointer (CTBP) J S
21,22 | Reserved for future function expansion (operations that access these register X X
numbers cannot be guaranteed).
23 Program ID register (ASID) J \
24 to Reserved for future function expansion (operations that access these register X X
31 numbers cannot be guaranteed).

Notes 1. Because only one set of these registers is available, the contents of these registers must be saved by

Caution

program if multiple interrupts are enabled.

instruction or illegal opcode and the DBRET instruction.

These registers can be accessed only during the interval between the execution of the DBTRAP

Even if EIPC or FEPC, or bit 0 of CTPC is set to 1 by the LDSR instruction, bit 0 is ignored when

execution is returned to the main routine by the RETI instruction after interrupt servicing (this
is because bit 0 of the PC is fixed to 0). Set an even value to EIPC, FEPC, and CTPC (bit 0 = 0).

Remark +: Can be accessed

x: Access prohibited

RO1UH0247EJ0500 Rev.5.00
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(1) Interrupt status saving registers (EIPC and EIPSW)

EIPC and EIPSW are used to save the status when an interrupt occurs.

If a software exception or a maskable interrupt occurs, the contents of the program counter (PC) are saved to
EIPC, and the contents of the program status word (PSW) are saved to EIPSW (these contents are saved to
the NMI status saving registers (FEPC and FEPSW) if a non-maskable interrupt occurs).

The address of the instruction next to the instruction under execution, except some instructions (see 24.8
Periods in Which Interrupts Are Not Acknowledged by CPU), is saved to EIPC when a software
exception or a maskable interrupt occurs.

The current contents of the PSW are saved to EIPSW.

Because only one set of interrupt status saving registers is available, the contents of these registers must be
saved by program when multiple interrupts are enabled.

Bits 31 to 26 of EIPC and bits 31 to 8 of EIPSW are reserved for future function expansion (these bits are
always fixed to 0).

The value of EIPC is restored to the PC and the value of EIPSW to the PSW by the RET]I instruction.

31 2625 0
!

Default value
OXXXXXXXH
(x: Undefined)

EIPC 0|0{0|0|0|0

31 8 7 0
T T 1 T

EIPSW

T T 1
(Saved PSW
contents)

Default value
000000xxH
(x: Undefined)

(2) NMI status saving registers (FEPC and FEPSW)

FEPC and FEPSW are used to save the status when a non-maskable interrupt (NMI) occurs.

If an NMI occurs, the contents of the program counter (PC) are saved to FEPC, and those of the program
status word (PSW) are saved to FEPSW.

The address of the instruction next to the one of the instruction under execution, except some instructions, is
saved to FEPC when an NMI occurs.

The current contents of the PSW are saved to FEPSW.

Because only one set of NMI status saving registers is available, the contents of these registers must be
saved by program when multiple interrupts are enabled.

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

The value of FEPC is restored to the PC and the value of FEPSW to the PSW by the RETI instruction.

31 2625 0
I I I O B B

Default value
OxxxxxxxH
(x: Undefined)

FEPC 0o|0jof0(0]|0

31 8 7 0
L B L
(Saved PSW
contents)

Default value
000000xxH
(x: Undefined)

FEPSW o|jojojojo0|0jO|0O|O|OfO|O|O|O|O|O|O|O|O|O|O|0O|O]|O
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(3) Interrupt source register (ECR)
The interrupt source register (ECR) holds the source of an exception or interrupt if an exception or interrupt
occurs. This register holds the exception code of each interrupt source. Because this register is a read-only
register, data cannot be written to this register using the LDSR instruction.

31 1615 0
N N ) Y B B N B N O I B Default value
ECR FECC EICC 00000000H
Bit position Bit name Function
31to 16 FECC Exception code of non-maskable interrupt (NMI)
15t00 EICC Exception code of exception or maskable interrupt
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(4) Program status word (PSW)

The program status word (PSW) is a collection of flags that indicate the status of the program (result of
instruction execution) and the status of the CPU.

If the contents of a bit of this register are changed by using the LDSR instruction, the new contents are
validated immediately after completion of LDSR instruction execution. However if the ID flag is set to 1,
interrupt requests will not be acknowledged while the LDSR instruction is being executed.

Bits 31 to 8 of this register are reserved for future function expansion (these bits are fixed to 0).

(1/2)
31 876543210
O I N I I B I B B
Default value
PSW RFU NP|EP|ID [SAT|CY|OV|S | Z 00000020H
Bit position Flag name Function
31t08 RFU Reserved field. Fixed to 0.
7 NP Indicates that a non-maskable interrupt (NMI) is being serviced. This bit is set to 1 when an
NMI request is acknowledged, disabling multiple interrupts.
0: NMIl is not being serviced.
1: NMl is being serviced.
6 EP Indicates that an exception is being processed. This bit is set to 1 when an exception
occurs. Even if this bit is set, interrupt requests are acknowledged.
0: Exception is not being processed.
1: Exception is being processed.
5 ID Indicates whether a maskable interrupt can be acknowledged.
0: Interrupt enabled
1: Interrupt disabled
4 SAT"" Indicates that the result of a saturation operation has overflowed and is saturated. Because
this is a cumulative flag, it is set to 1 when the result of a saturation operation instruction is
saturated, and is not cleared to 0 even if the subsequent operation result is not saturated.
Use the LDSR instruction to clear this bit. This flag is neither set to 1 nor cleared to 0 by
execution of an arithmetic operation instruction.
0: Not saturated
1: Saturated
3 CcY Indicates whether a carry or a borrow occurs as a result of an operation.
0: Carry or borrow does not occur.
1: Carry or borrow occurs.
2 oV Indicates whether an overflow occurs during operation.
0: Overflow does not occur.
1: Overflow occurs.
1 g Indicates whether the result of an operation is negative.
0: The result is positive or 0.
1: The result is negative.
0 z Indicates whether the result of an operation is 0.
0: The result is not 0.
1: The resultis 0.

Remark Also read Note on the next page.
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(2/2)

operation is performed.

Note The result of the operation that has performed saturation processing is determined by the contents of
the OV and S flags. The SAT flag is set to 1 only when the QV flag is set to 1 when a saturation

Status of operation result Flag status Result of operation of
SAT ov S saturation processing
Maximum positive value is exceeded 1 1 7FFFFFFFH
Maximum negative value is exceeded 1 1 80000000H
Positive (maximum value is not exceeded) | Holds value 0 Operation result itself
Negative (maximum value is not exceeded) before operation

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

31 2625
!

CTPC ojojojojo|o

31

CTPSW o|jojojo|jo|ofo|0|O|O|O

T T T 1
(Saved PSW

contents)

Default value
OXxXXXXXXH
(x: Undefined)

Default value
000000xxH
(x: Undefined)
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(6) Exception/debug trap status saving registers (DBPC and DBPSW)
DBPC and DBPSW are exception/debug trap status registers.
If an exception trap or debug trap occurs, the contents of the program counter (PC) are saved to DBPC, and
those of the program status word (PSW) are saved to DBPSW.
The contents to be saved to DBPC are the address of the instruction next to the one that is being executed
when an exception trap or debug trap occurs.
The current contents of the PSW are saved to DBPSW.
This register can be read or written only during the interval between the execution of the DBTRAP instruction
or illegal opcode and the DBRET instruction.
Bits 31 to 26 of DBPC and bits 31 to 8 of DBPSW are reserved for future function expansion (fixed to 0).
The value of DBPC is restored to the PC and the value of DBPSW to the PSW by the DBRET instruction.

31 2625 0
L L P I L Default value
DBPC olololololo (Saved PC contents) 0xxxxXxxxH
(x: Undefined)

31 8 7 0

N N N S

(Saved PSW Default value
DBPSW o|ojofo|0|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O contents) 000000xxH

(x: Undefined)

(7) CALLT base pointer (CTBP)
The CALLT base pointer (CTBP) is used to specify a table address or generate a target address (bit 0 is
fixed to 0).
Bits 31 to 26 of this register are reserved for future function expansion (fixed to 0).

31 2625 0
I O N B I O B

CTBP ojojojo|o0|0 (Base address) 0

Default value
OxxxxxxxH
(x: Undefined)

(8) Program ID register (ASID)
ASID 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/SJ3-H or V850E/SK3-H, initialize the ASID register to 00H in its
initialization routine.

31 8 7 0
LU After reset
ASID ojojojo|jo|jO|O|O|O|O|O|O|O|O|O|O|O|O|O(O|O|O|O|O ASID 000000xxH
(x: Undefined)
Bit position Flag name Function
7t00 ASID ID of program under execution
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3.3 Operation Modes
The V850E/SJ3-H and V850E/SK3-H have the following operation modes.

(1) Normal operation mode
In this mode, each pin related to the bus interface is set to the port mode after system reset has been
released. Execution branches to the reset entry address of the internal ROM, and then instruction
processing is started.

(2) Flash memory programming mode
In this mode, the internal flash memory can be programmed by using a flash memory programmer.

(3) On-chip debug mode
The VB850E/SJ3-H and V850E/SK3-H include an on-chip debug function that employs the JTAG (Joint Test
Action Group) communication specifications and that is executed via an on-chip debug emulator.
For details, see CHAPTER 34 ON-CHIP DEBUG FUNCTION.

3.3.1 Specifying operation mode

Specify the operation mode by using the FLMDO and FLMD1 pins.

In the normal mode, input a low level to the FLMDO pin when reset is released.

In the flash memory programming mode, a high level is input to the FLMDO pin from the flash memory
programmer if a flash memory programmer is connected, but it must be input from an external circuit in the self-
programming mode.

Operation When Reset Is Released Operation Mode After Reset
FLMDO FLMD1
L X Normal operation mode
H L Flash memory programming mode
H H Setting prohibited

Remark L: Low-level input
H: High-level input
x: Don’t care
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For instruction addressing, up to a combined total of 32 MB of external memory area and internal ROM area,

plus an internal RAM area, are supported in a linear address space (program space) of up to 64 MB. For operand
addressing (data access), up to 4 GB of a linear address space (data space) is supported. The 4 GB address space,

however, is viewed as 64 images of a 64 MB physical address space. This means that the same 64 MB physical
address space is accessed regardless of the value of bits 31 to 26.

Use-prohibited area

Expanded internal
RAM area
or 64 MB

External memory area

Use-prohibited area

Image 0

External memory area
32 MB

Internal ROM area

Figure 3-1. Image on Address Space
Image 63
4 GB HE
l‘. Data space
+.-*"/" |On-chip peripheral I/0 area
Program space R
Use-prohibited area . A
N Image 1
Internal RAM area T

Internal RAM area

' Use-prohibited area

1/O area or

Programmable peripheral

use-prohibited area

or

' Expanded internal
' RAM area

External memory area
L

' Use-prohibited area

External memory area
VA

X Internal ROM area

64 MB

image in 256 MB unit.

Caution Only the programmable peripheral /O area can be viewed in the 4 GB address space as the
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3.4.2 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.
The higher 6 bits ignore a carry or borrow from bit 25 to 26 during branch address calculation.
Therefore, the highest address of the program space, 03FFFFFFH, and the lowest address, 00000000H, are
contiguous addresses. That the highest address and the lowest address of the program space are
contiguous in this way is called wraparound.

Caution Because the 4 KB area of addresses 03FFF000H to 03FFFFFFH is an on-chip peripheral 1/0
area, instructions cannot be fetched from this area. Therefore, do not execute an operation
in which the result of a branch address calculation affects this area.

00000001H Program space
00000000H
(+) direction (-) direction
03FFFFFFH
03FFFFFEH
Program space

(2) Data space
The result of an operand address calculation operation that exceeds 32 bits is ignored.
Therefore, the highest address of the data space, FFFFFFFFH, and the lowest address, 00000000H, are
contiguous, and wraparound occurs at the boundary of these addresses.

00000001H Data space
00000000H
(+) direction (-) direction
FFFFFFFFH
FFFFFFFEH
Data space
RO1UH0247EJ0500 Rev.5.00 Page 84 of 1579

Feb 29, 2012 RENESAS



V850E/SJ3-H, V850E/SK3-H

3.4.3 Memory map

CHAPTER 3 CPU FUNCTION

The areas shown below are reserved in the V850E/SJ3-H and V850E/SK3-H.

Figure 3-2. Data Memory Map (Physical Addresses) (1/2)
(a) When using expanded internal RAM
03FFFFFFH On-chip peripheral I/O area 03FFFFFFH
(4 KB) 03FFF000H
(80KB) 03FFEFFFH
03FECOOOH| | ‘
03FEBFFFH v Internal RAM area
Expanded internal RAM area \ (60 KB)
(32 KB max.) |
03FE4000H \
' 03FFO0000H
03FE3FFFH ‘. - 03FEFFFFH
' Use prohibitedN°te
\ 03FEFOO00H
ibi \ 03FEEFFFH
Use prohibited ' Programmable peripheral
\ I/O areal°**2 or
| use prohibitedNete3
02000000H L 03FECO000H
0O1FFFFFFH

External memory area
(28 MB)

00400000H
003FFFFFH

Internal ROM area
(4 MB)

00000000H

Notes 1. Use of addresses 03FEFO00H to O3FEFFFFH is prohibited because these addresses are in the
same area as the on-chip peripheral 1/O area.
in 256 MB unit.

2. Only the programmable peripheral I/O area can be viewed in the 4 GB address space as the image

version without a CAN controller is prohibited.

3. Addresses 03FECO00H to 03FECBFFH are allocated to addresses 03FEC000H to O3FEEFFFH of
the CAN controller version as a programmable peripheral I/O area. Use of these addresses in a
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Figure 3-2. Data Memory Map (Physical Addresses) (2/2)
(b) When not using expanded internal RAM
03FFFFFFH On-chip peripheral I/O area 03FFFFFFH
(4 KB) 03FFFOO0OH
(80KB) 03FFEFFFH
03FecoooH ]
03FEBFFFH v
\ Internal RAM area
v (60 KB)
External memory area \
(1968 KB)
i 03FF0000H
03E00000H \ Use prohibitedNete ! 08FEFFFFH
03DFFFFFH 03FEF0O00H
. '\ Programmable peripheral 03FEEFFFH
Use prohibited ' /O areaN®®2 or
\ use prohibitegNete 3
02000000H |
O1FFFFFFH[ — | 777

03FECO000H

External memory area
(28 MB)

00400000H
003FFFFFH

Internal ROM area
(4 MB)

00000000H

Notes 1. Use of addresses 03FEFO00H to O3FEFFFFH is prohibited because these addresses are in the
same area as the on-chip peripheral I/O area.
in 256 MB unit.

2. Only the programmable peripheral I/O area can be viewed in the 4 GB address space as the image

version without a CAN controller is prohibited.

3. Addresses 03FECO00H to 03FEEFFFH are allocated to addresses 03FECO00H to 03FECBFFH of
the CAN controller version as a programmable peripheral I/O area. Use of these addresses in a
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Figure 3-3. Program Memory Map (1/2)

(a) When using expanded internal RAM

03FFFFFFH

03FFFOO0OH

Use prohibited
(program fetch prohibited area)

03FFEFFFH

03FFO0000H

Internal RAM area (60 KB)

03FEFFFFH

03FECO00H

Use prohibited
(program fetch prohibited area)

03FEBFFFH
03FE4000H

Expanded internal RAM area
(32 KB max.)

03FE3FFFH

Use prohibited
(program fetch prohibited area)

External memory area
(28 MB)

00000000H

Internal ROM area
(4 MB)
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Figure 3-3. Program Memory Map (2/2)

(b) When not using expanded internal RAM

03FFFFFFH

03FFFO000H
03FFEFFFH

03FF0000H
03FEFFFFH

03FECO00OH
03FEBFFFH

03E00000H
03DFFFFFH

oo
- N
mo
mo
mo
mo
mo
mo
T

co
oo
©w
To
Mo
mno
no
T

00000000H

Use prohibited
(program fetch prohibited area)

Internal RAM area (60 KB)

Use prohibited
(program fetch prohibited area)

External memory area
(1968 KB)

Use prohibited
(program fetch prohibited area)

External memory area
(28 MB)

Internal ROM area
(4 MB)
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3.44 Areas

(1) Internal ROM area
Up to 4 MB is reserved as an internal ROM area.

(a) Internal ROM (512 KB)
512 KB are allocated to addresses 00000000H to 0007FFFFH in the following versions.
Accessing addresses 00080000H to 003FFFFFH is prohibited.

o 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), 70F3933B (V850E/SJ3-H)

Figure 3-4. Internal ROM Area (512 KB)

003FFFFFH
N Access-prohibited |
T area T
00080000H
0007FFFFH Internal ROM
00000000H (512 KB)

(b) Internal ROM (768 KB)
768 KB are allocated to addresses 00000000H to 000BFFFFH in the following versions.
Accessing addresses 000C0000H to 003FFFFFH is prohibited.
e 4PD70F3934B (V850E/SJ3-H), 70F3935B (V850E/SJ3-H), 70F3936B (V850E/SJ3-H)

Figure 3-5. Internal ROM Area (768 KB)

003FFFFFH
N Access-prohibited
T area T
000CO0000H
000BFFFFH Internal ROM
(768 KB)
00000000H
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(c) Internal ROM (1024 KB)
1024 KB are allocated to addresses 00000000H to 000FFFFFH in the following versions.
Accessing addresses 00100000H to 003FFFFFH is prohibited.

o #PD70F3925A (V850E/SK3-H), 70F3926A (V850E/SK3-H), 70F3927A (V850E/SK3-H),
70F3937B (V850E/SJ3-H), 70F3938B (V850E/SJ3-H), 70F3939B (V850E/SJ3-H)

Figure 3-6. Internal ROM Area (1024 KB)

003FFFFFH

| Access-prohibited

T area T
00100000H
000FFFFFH

Internal ROM
(1024 KB)

00000000H

(d) Internal ROM (1280 KB)
1280 KB are allocated to addresses 00000000H to 0013FFFFH in the following versions.
Accessing addresses 00140000H to 003FFFFFH is prohibited.

o 1PD70F3474A (V850E/SJ3-H), 70F3475A (V850E/SJ3-H), 70F3476A (VB50E/SJ3-H),
70F3486A (V850E/SK3-H), 70F3487A (V850E/SK3-H), 70F3488A (V850E/SK3-H)

Figure 3-7. Internal ROM Area (1280 KB)

003FFFFFH

| Access-prohibited

T area T
00140000H
0013FFFFH

Internal ROM
(1280 KB)
00000000H
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(e) Internal ROM (1536 KB)
1536 KB are allocated to addresses 00000000H to 0017FFFFH in the following versions.
Accessing addresses 00180000H to 003FFFFFH is prohibited.

o 4PD70F3477A (V850E/SJ3-H), 70F3478A (V850E/SJ3-H), 70F3479A (VB50E/SJ3-H),
70F3480A (V850E/SK3-H), 70F3481A (V850E/SK3-H), 70F3482A (V850E/SK3-H)

Figure 3-8. Internal ROM Area (1536 KB)

003FFFFFH

| Access-prohibited |

T area T
00180000H
0017FFFFH

Internal ROM
(1536 KB)

00000000H

(2) Internal RAM area
60 KB are allocated to addresses 03FFO000H to O3FFEFFFH in the internal RAM area.

Figure 3-9. Internal RAM Area (60 KB)

Physical address space Logical address space
03FFEFFFH FFFFEFFFH
Internal RAM
(60 KB)
03FFO0000H FFFFOOOOH
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(3) On-chip peripheral I/0O area
4 KB of addresses 03FFFO00H to 03FFFFFFH are reserved as the on-chip peripheral I/O area.

Figure 3-10. On-Chip Peripheral I/O Area

Physical address space Logical address space

03FFFFFFH FFFFFFFFH

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

03FFFO00H FFFFF000H

Peripheral /O registers that have functions to specify the operation mode for and monitor the status of the

on-chip peripheral /0O are mapped to the on-chip peripheral I/O area. Program cannot be fetched from this

area.

Cautions 1.

When a register is accessed in word units, a word area is accessed twice in halfword
units in the order of lower area and higher area, with the lower 2 bits of the address
ignored.

If a register that can be accessed in byte units is accessed in halfword units, the higher
8 bits are undefined when the register is read, and data is written to the lower 8 bits.
Addresses not defined as registers are reserved for future expansion. The operation is
undefined and not guaranteed when these addresses are accessed.

The internal ROM/RAM area and on-chip peripheral I/O area are assigned to successive
addresses. When accessing the internal ROM/RAM area by incrementing or
decrementing addresses using pointer operations and such, therefore, be careful not to
access the on-chip peripheral /0 area by mistakenly extending over the internal
ROM/RAM area boundary.

(4) Programmable peripheral I/O area

Cautions 1.

The programmable peripheral I/O area exists only in the CAN controller versions. This
area cannot be used with products that are not equipped with the CAN controller.

. Only the programmable peripheral I/O area is seen as images of 256 MB each in the 4

GB address space.

12 KB of addresses 03FEC000H to 03FEEFFFH are reserved as the programmable peripheral I/0 area.

Figure 3-11. Programmable Peripheral I/O Area

03FEEFFFH
Programmable peripheral
I/O area
(12 KB)
03FECO000H
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(5) External memory area
Up to 30 MB (00400000H to O1FFFFFFH, O3EO0000H to O3FEBFFFH) are allocated as the external
memory area. For details, see CHAPTER 5 BUS CONTROL FUNCTION.

(6)

Expanded internal RAM area
The 32 KB area from addresses 03FE4000H to 03FEBFFFH is reserved as an expanded internal RAM area.
The expanded internal RAM area is accessed via the external bus interface. Before accessing the expanded

internal RAM area, be sure to set the registers related to the external bus interface (initialization of the
expanded internal RAM).

Remarks 1.

Cautions 1.

4.

The following products do not include expanded internal RAM.

e 1PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), 70F3933B (V850E/SJ3-H)
Expanded internal RAM area can be used as external memory area. For details, see
CHAPTER 5 BUS CONTROL FUNCTION.

When using the external memory and expanded internal RAM simultaneously, set the
external bus interface and expanded internal RAM at the same time.

When accessing the expanded internal RAM, all the external bus interface control
signals except the CSn signal become active (n = 1 to 3). Therefore, when using the
expanded internal RAM and external memory at the same time, be sure to control
access to the external memory by using the CSn signal output from the chip.

If an external wait is inserted via the WAIT pin, an external wait will also be inserted into
expanded internal RAM access.

Be sure to specify the initial settings for the expanded internal RAM before using it.

(a) Expanded internal RAM (16 KB)
16 KB are allocated to addresses 03FE8000H to 03FEBFFFH in the following versions.
Accessing addresses 03FE4000H to O3FE7FFFH is prohibited.

o 1PD70F3925A (V850E/SK3-H), 70F3926A (V850E/SK3-H), 70F3927A (V850E/SK3-H),
70F3934B (V850E/SJ3-H), 70F3935B (V850E/SJ3-H), 70F3936B (V850E/SJ3-H),
70F3937B (V850E/SJ3-H), 70F3938B (V850E/SJ3-H), 70F3939B (V850E/SJ3-H)

Figure 3-12. Expanded Internal RAM Area (16 KB)

Physical address space Logical address space
03FEBFFFH FFFEBFFFH
Expanded internal RAM
(16 KB)
03FE8000H FFFE8000H
03FE7FFFH FFFE7FFFH
Access-prohibited
03FE4000H area FFFE4000H
R01UH0247EJ0500 Rev.5.00 Page 93 of 1579

Feb 29, 2012

RRENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 3 CPU FUNCTION

(b) Expanded internal RAM (32 KB)
32 KB are allocated to addresses 03FE4000H to 03FEBFFFH in the following versions.

o 4PD70F3474A (V850E/SJ3-H), 70F3475A (V850E/SJ3-H), 70F3476A (V850E/SJ3-H),
70F3477A (V850E/SJ3-H), 70F3478A (V850E/SJ3-H), 70F3479A (V850E/SJ3-H),
70F3480A (V850E/SK3-H), 70F3481A (V850E/SK3-H), 70F3482A (V850E/SK3-H),
70F3486A (V850E/SK3-H), 70F3487A (V850E/SK3-H), 70F3488A (V850E/SK3-H)

Figure 3-13. Expanded Internal RAM Area (32 KB)

Physical address space Logical address space

03FEBFFFH FFFEBFFFH

Expanded internal RAM
area (32 KB)

03FE4000H FFFE4000H

(c) Features of expanded internal RAM
e Can be accessed in as few as three bus cycles
e 32-bit data bus
¢ Misaligned access possible

(d) Initial settings for expanded internal RAM
The initial settings for the expanded internal RAM are shown below.

Caution If the expanded internal RAM is used with any but the following initial settings,
operation is not guaranteed.

e BSC register setting
Bits 15 to 8 must be set to 10010101.

o DWCI register setting
Set the values of the DWC1 register as follows, in accordance with the setting of the EXIMC register.

EXIMC Register Setting DWC1 Register Setting
00H (Multiplexed bus mode) 0777H
01H (Separate bus mode) 1777H

o AWC register setting
Bits 15 to 8 must be set to 00111111.

¢ BCC register setting
Bits 15 to 8 must be set to 00101010.

RO1UH0247EJ0500 Rev.5.00 Page 94 of 1579
Feb 29, 2012 RENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 3 CPU FUNCTION

(7) Product selection register (PRDSEL)
The PRDSEL register is a register to identify the product name and the internal RAM area.
This register is used divided into two 16-bit registers, PRDSELH and PRDSELL.
This register is read-only, in 16-bit units.

After reset: Depends on product R  Address: PRDSELL FFFFFCC8H, PRDSELH FFFFFCCAH

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PRDSELH | X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘ X ‘RAMS‘RAMQ‘RAW‘RAMO'

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PRDSELL | Product name (Last 3 digits) ‘ x ‘ X ‘ x ‘ X |
RAMS to RAMO RAM Start Address
101QNote? 03FF0000H
1011Note2

Notes 1. xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-
H) only
2. Other than yPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

Caution This register cannot be read by the in-circuit emulator (QB-V850ESX3H) (an
undefined value is read).

Remarks 1. See Table 3-3 for product name setting examples.
2. X:Undefined value

Table 3-3. Product Name Setting Examples (1/2)

Product Name PRDSELL Register
Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit11 | Bit 10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4
1PD70F3474A 0 1 0 0 0 1 1 1 0 1 0 0
#PD70F3475A 0 1 0 0 0 1 1 1 0 1 0 1
1PD70F3476A 0 1 0 0 0 1 1 1 0 1 1 0
HPD70F3477A 0 1 0 0 0 1 1 1 0 1 1 1
1PD70F3478A 0 1 0 0 0 1 1 1 1 0 0 0
#PD70F3479A 0 1 0 0 0 1 1 1 1 0 0 1
#PD70F3480A 0 1 0 0 1 0 0 0 0 0 0 0
#PD70F3481A 0 1 0 0 1 0 0 0 0 0 0 1
#PD70F3482A 0 1 0 0 1 0 0 0 0 0 1 0
#PD70F3486A 0 1 0 0 1 0 0 0 0 1 1 0
#PD70F3487A 0 1 0 0 1 0 0 0 0 1 1 1
#PD70F3488A 0 1 0 0 1 0 0 0 1 0 0 0
#PD70F3925A 1 0 0 1 0 0 1 0 0 1 0 1
#PD70F3926A 1 0 0 1 0 0 1 0 0 1 1 0
#PD70F3927A 1 0 0 1 0 0 1 0 0 1 1 1
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Table 3-3. Product Name Setting Examples (2/2)

Product Name PRDSELL Register
Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit 10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4

1PD70F3931B 1 0 0 1 0 0 1 1 0 0 0 1
uPD70F3932B 1 0 0 1 0 0 1 1 0 0 1 0
#PD70F3933B 1 0 0 1 0 0 1 1 0 0 1 1
uPD70F3934B 1 0 0 1 0 0 1 1 0 1 0 0
#PD70F3935B 1 0 0 1 0 0 1 1 0 1 0 1
uPD70F3936B 1 0 0 1 0 0 1 1 0 1 1 0
uPD70F3937B 1 0 0 1 0 0 1 1 0 1 1 1
uPD70F3938B 1 0 0 1 0 0 1 1 1 0 0 0
#PD70F3939B 1 0 0 1 0 0 1 1 1 0 0 1

3.4.5 Recommended use of address space

The architecture of the V850E/SJ3-H and V850E/SK3-H requires that a register that serves as a pointer be
secured for address generation when operand data in the data space is accessed. The address stored in this
pointer £32 KB can be directly accessed by an instruction for operand data. Because the number of general-
purpose registers that can be used as a pointer is limited, however, by keeping the performance from dropping
during address calculation when a pointer value is changed, as many general-purpose registers as possible can be
secured for variables, and the program size can be reduced.

(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. Regarding the program space, therefore, a 64 MB space of contiguous addresses starting from
00000000H unconditionally corresponds to the memory map.
To use the internal RAM area as the program space, access the addresses 03FFO000H to 03FFEFFFH.

Caution If a branch instruction is at the upper limit of the internal RAM area, a prefetch operation
(invalid fetch) straddling the on-chip peripheral I/O area does not occur.
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(2) Data space

With the V850E/SJ3-H and V850E/SK3-H, it seems that there are sixty-four 64 MB address spaces on the 4
GB CPU address space. Therefore, the least significant bit (bit 25) of a 26-bit address is sign-extended to 32

bits and allocated as an address.

(a) Application example of wraparound

If R = r0 (zero register) is specified for the LD/ST disp16 [R] instruction, a range of addresses
00000000H £32 KB can be addressed by sign-extended disp16. All the resources, including the internal

hardware, can be addressed by one pointer.

The zero register (r0) is a register fixed to 0 by hardware, and practically eliminates the need for

registers dedicated to pointers.

Example: PD70F3474A (V850E/SJ3-H), 70F3475A (V850E/SJ3-H), 70F3476A (V850E/SJ3-H)

0013FFFFH

00007FFFH f---nn-nmmmmmne-

Internal ROM area

FFFF8000H f-----------------

32 KB
R=
( ) 00000000H On-chip peripheral
FFFFFO000H /O area 4 KB
FFFFEFFFH
Internal RAM area 28 KB
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Figure 3-14. Recommended Memory Map (1/2)

Note

(a) When using expanded internal RAM

Remarks 1. #indicates the recommended area.

Program space Data space
FFFFFFFFH |
On-chip
peripheral /0
FFFFFOOOH | | - \,
FFFFEFFFH N
Internal RAM 5
FFFFOO0OH | .. | N
FFFEFFFFH " - on-chip FFFFFFFFH
;\,\\ peripheral /O | e epE 000H
N FFFFEFFFH
" . Internal RAM
- - =1 - ' FFFFO000H
04000000H - FFFEFFFFH
03FFFFFFH
CEFo0oH Use prohibited Use prohibited"“**®
ggFFEgggH FFFECO00H
FFFEBFFFH
Expanded
Internal RAM internal RAM
FFFE4000H
03FF0000H FRFESFFFH
03FEFFFFH
Use prohibited Use prohibited
03FECO00H
03FEBFFFH
Expanded B
internal RAM
03FE4000H o
03FE3FFFH -
Program space .
64 MB g
- .- External
Use prohibited memory
02000000H el
01FFFFFFH
00400000H
S 003FFFFFH
Internal ROM
External 00000000H
memory R
00400000H i L
00740000H
----------------- ---.1Internal ROM |
0013FFFFH - ‘
FEETELY 4 Internal ROM - ,

In the CAN controller version, the data space of addresses 03FEC000H to 03FEEFFFH is assigned as
the programmable peripheral 1/0 area. Only the programmable peripheral 1/O area is seen as images
of 256 MB each in the 4 GB address space.

2. This figure is the recommended memory map when the expanded internal RAM of the

H1PD70F3474A (V850E/SJ3-H) is used (see 5.3.1 Chip select control function).
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Figure 3-14. Recommended Memory Map (2/2)

(b) When not using expanded internal RAM
Program space Data space
FFFFFFFFH S
On-chip
peripheral /0
FFFFFOOOH| .| . K
FFFFEFFFH \
Internal RAM
FFFFOO0O0OH| . .. ... - 5
FFFEFFFFH ‘\ IR FFFFFFFFH
On-chip
Y peripheral VO | ppprgooH
I RN FFFFEFFFH
Internal RAM
04000000H ‘ FFFERFPEL
03FFFFFFH "
Use prohibited Use prohibited"°*
03FFFOO0OH
FFFECOOOH
03FFEFFFH FFFEBFFFH
Internal RAM External
memory
03FFO000O0H FFEOOOOOH
03FEFFFFH FFDFFFFFH
Use prohibited Use prohibited
03FECO000H
03FEBFFFH
External
memory
Program space) 03E00000H A
64MB)] O03DFFFFFH External
Use prohibited memory
02000000H -
01FFFFFFH
00400000H
/! 003FFFFFH
Internal ROM
External S 00000000H
memory g
e S/
00400000H o o
20340000k
""""""""" F---|.1" Internal ROM |
0013FFFFH . ;
00000000H #InternaIROM .- ;

Note In the CAN controller version, the data space of addresses 03FECO00H to 03FEEFFFH is assigned as
the programmable peripheral 1/0 area. Only the programmable peripheral 1/0 area is seen as images
of 256 MB each in the 4 GB address space.

Remarks 1. # indicates the recommended area.

2. This figure is the recommended memory map when the expanded internal RAM of the
H1PD70F3474A (V850E/SJ3-H) is used (see 5.3.1 Chip select control function).
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3.4.6 Peripheral I/O registers

(1/19
Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value
FFFFFO04H Port DL register PDL R/W v | 0000H"™""
FFFFFO04H | Port DLL register PDLL y J 0oH"""
FFFFFO05H | Port DLH register PDLH N 00H"™""
FFFFFO06H Port DH register PDH N 00H"™""
FFFFFOO8H Port CS register PCS V J 0oH"""
FFFFFOOAH Port CT register PCT y J 0oH™""
FFFFFOOCH Port CM register PCM V J 0oH"""
FFFFFOOEH Port CD register PCD y J 0oH™""
FFFFF024H Port DL mode register PMDL v | FFFFH
FFFFF024H | Port DL mode register L PMDLL N FFH
FFFFFO25H | Port DL mode register H PMDLH VoW FFH
FFFFF026H Port DH mode register PMDH N FFH
FFFFF028H Port CS mode register PMCS N \/ FFH
FFFFFO2AH Port CT mode register PMCT N FFH
FFFFFO2CH Port CM mode register PMCM y J FFH
FFFFFO2EH Port CD mode register PMCD N A FFH
FFFFF044H Port DL mode control register PMCDL v | 0000H
FFFFF044H | Port DL mode control register L PMCDLL V J 00H
FFFFF045H | Port DL mode control register H PMCDLH y J 00H
FFFFFO46H Port DH mode control register PMCDH V J 00H
FFFFFO48H Port CS mode control register PMCCS y J 00H
FFFFFO4AH Port CT mode control register PMCCT N \/ 00H
FFFFFO4CH Port CM mode control register PMCCM \/ J 00H
FFFFFO4EH Port CD mode control register PMCCD y J O00H
FFFFFO4FH Port CD function control register PFCCD N 00H
FFFFFO60H Chip area select control register 0 CSCo N | 2C11H
FFFFFO62H Chip area select control register 1 CSCH1 v | 2C11H
FFFFF064H Peripheral I/O area select control register BPC"*? v | 0000H
FFFFFO66H Bus size configuration register BSC v | 5555H
FFFFFO6EH System wait control register VSWC J 77H
FFFFFO80H DMA source address register OL DSAOL v | Undefined
FFFFFO82H DMA source address register OH DSAOH v | Undefined
FFFFF084H DMA destination address register OL DDAOL v | Undefined
FFFFFO86H DMA destination address register OH DDAOH v | Undefined
FFFFFO88H DMA source address register 1L DSA1L v | Undefined
FFFFFO8AH DMA source address register 1H DSA1H v | Undefined
FFFFFO8CH DMA destination address register 1L DDA1L v | Undefined
FFFFFO8EH DMA destination address register 1H DDA1H v | Undefined
FFFFFO90H DMA source address register 2L DSA2L v | Undefined
FFFFF092H DMA source address register 2H DSA2H v | Undefined

Notes 1. The value of the output latch is 00H or 0000H. The status of the pin is read during input.
2. CAN controller version only
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(2/19
Address Function Register Name Symbol R/W [Manipulatable Bits| Default
1 8 16 Value
FFFFF094H DMA destination address register 2L DDA2L R/W v | Undefined
FFFFFO96H DMA destination address register 2H DDA2H v | Undefined
FFFFFO98H DMA source address register 3L DSA3L v | Undefined
FFFFFO9AH DMA source address register 3H DSA3H v | Undefined
FFFFFO9CH DMA destination address register 3L DDA3L v | Undefined
FFFFFO9EH DMA destination address register 3H DDA3H v | Undefined
FFFFFOCOH DMA transfer count register 0 DBCO v | Undefined
FFFFFOC2H DMA transfer count register 1 DBCH1 v | Undefined
FFFFFOC4H DMA transfer count register 2 DBC2 v | Undefined
FFFFFOC6H DMA transfer count register 3 DBC3 v | Undefined
FFFFFODOH DMA addressing control register O DADCO v | 0000H
FFFFFOD2H DMA addressing control register 1 DADC1 v | 0000H
FFFFFOD4H DMA addressing control register 2 DADC2 v | 0000H
FFFFFOD6H DMA addressing control register 3 DADC3 v | 0000H
FFFFFOEOH DMA channel control register 0 DCHCO \ v 00H
FFFFFOE2H DMA channel control register 1 DCHC1 VoW 00H
FFFFFOE4H DMA channel control register 2 DCHC2 VoA 00H
FFFFFOE6H DMA channel control register 3 DCHC3 VoW 00H
FFFFF100H Interrupt mask register 0 IMRO v | FFFFH
FFFFF100H | Interrupt mask register OL IMROL J y FFH
FFFFF101H | Interrupt mask register OH IMROH V FFH
FFFFF102H Interrupt mask register 1 IMR1 v | FFFFH
FFFFF102H | Interrupt mask register 1L IMR1L \/ FFH
FFFFF103H | Interrupt mask register 1H IMR1H y FFH
FFFFF104H Interrupt mask register 2 IMR2 v | FFFFH
FFFFF104H | Interrupt mask register 2L IMR2L y FFH
FFFFF105H | Interrupt mask register 2H IMR2H \/ FFH
FFFFF106H Interrupt mask register 3 IMR3 v | FFFFH
FFFFF106H | Interrupt mask register 3L IMR3L \/ FFH
FFFFF107H | Interrupt mask register 3H IMR3H y FFH
FFFFF108H Interrupt mask register 4 IMR4 v | FFFFH
FFFFF108H | Interrupt mask register 4L IMR4L y FFH
FFFFF109H | Interrupt mask register 4H IMR4H \/ FFH
FFFFF10AH Interrupt mask register 5 IMR5 v | FFFFH
FFFFF10AH | Interrupt mask register 5L IMR5L \/ FFH
FFFFF10BH | Interrupt mask register 5H IMR5H J y FFH
FFFFF10CH Interrupt mask register 6 IMR6 v | FFFFH
FFFFF10CH | Interrupt mask register 6L IMR6L J y FFH
FFFFF10DH | Interrupt mask register 6H IMR6H \ v FFH
FFFFF10EH Interrupt mask register 7L IMR7L J y 1FH
FFFFF110H Interrupt control register LvIIC J \/ 47H
FFFFF112H Interrupt control register PICO J y 47H
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(3/19
Address Function Register Name Symbol R/W  |Manipulatable Bits| Default
1 8 16 Value
FFFFF114H Interrupt control register PIC1 RW | V¥ | W 47H
FFFFF116H Interrupt control register PIC2 J y 47H
FFFFF118H Interrupt control register PIC3 \ N 47H
FFFFF11AH Interrupt control register PIC4 J y 47H
FFFFF11CH Interrupt control register PIC5 \ v 47H
FFFFF11EH Interrupt control register PIC6 J y 47H
FFFFF120H Interrupt control register PIC7 VoA 47H
FFFFF122H Interrupt control register TQOOVIC J y 47H
FFFFF124H Interrupt control register TQOCCICO \ N 47H
FFFFF126H Interrupt control register TQoCCIC1 J y 47H
FFFFF128H Interrupt control register TQOCCIC2 \ N 47H
FFFFF12AH Interrupt control register TQOCCIC3 J y 47H
FFFFF12CH Interrupt control register TPOOVIC V v 47H
FFFFF12EH Interrupt control register TPOCCICO J y 47H
FFFFF130H Interrupt control register TPOCCICA \ v 47H
FFFFF132H Interrupt control register TP10OVIC J y 47H
FFFFF134H Interrupt control register TP1CCICO \ N 47H
FFFFF136H Interrupt control register TP1CCICH J y 47H
FFFFF138H Interrupt control register TP20VIC VoW 47H
FFFFF13AH Interrupt control register TP2CCICO J y 47H
FFFFF13CH Interrupt control register TP2CCICA \ v 47H
FFFFF13EH Interrupt control register TP30OVIC J y 47H
FFFFF140H Interrupt control register TP3CCICO \ N 47H
FFFFF142H Interrupt control register TP3CCIC1 J y 47H
FFFFF144H Interrupt control register TP40OVIC VoW 47H
FFFFF146H Interrupt control register TP4CCICO J y 47H
FFFFF148H Interrupt control register TP4CCICA \ v 47H
FFFFF14AH Interrupt control register TP50VIC J y 47H
FFFFF14CH Interrupt control register TP5CCICO \ N 47H
FFFFF14EH Interrupt control register TP5CCICH J y 47H
FFFFF150H Interrupt control register TMOEQICO \ N 47H
FFFFF152H Interrupt control register CBORIC/IICICA J y 47H
FFFFF154H Interrupt control register CBOTIC \ v 47H
FFFFF156H Interrupt control register CB1RIC J y 47H
FFFFF158H Interrupt control register CB1TIC \ v 47H
FFFFF15AH Interrupt control register CB2RIC J y 47H
FFFFF15CH Interrupt control register CB2TIC < v 47H
FFFFF15EH Interrupt control register CB3RIC J y 47H
FFFFF160H Interrupt control register CB3TIC \ N 47H
FFFFF162H Interrupt control register UAORIC/CB4RIC J y 47H
FFFFF164H Interrupt control register UAOQTIC/CB4TIC VoA 47H
FFFFF166H Interrupt control register UA1RIC J y 47H
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(4/19)
Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value
FFFFF168H Interrupt control register UA1TIC R/W \ R 47H
FFFFF16AH Interrupt control register UA2RIC J J 47H
FFFFF16CH Interrupt control register UA2TIC \ R 47H
FFFFF16EH Interrupt control register ADIC J J 47H
FFFFF170H Interrupt control register DMAICO J J 47H
FFFFF172H Interrupt control register DMAICH J \/ 47H
FFFFF174H Interrupt control register DMAIC2 J J 47H
FFFFF176H Interrupt control register DMAIC3 J J 47H
FFFFF178H Interrupt control register KRIC v | N 47H
FFFFF17AH Interrupt control register WTIIC J J 47H
FFFFF17CH Interrupt control register WTIC J J 47H
FFFFF17EH Interrupt control register ERRICQ"™"' \/ N 47H
FFFFF180H Interrupt control register WUPICOQ"*" J J 47H
FFFFF182H Interrupt control register RECICO""" J J 47H
FFFFF184H Interrupt control register TRXICO™' \/ N 47H
FFFFF186H Interrupt control register ERRIC1""*? N \ 47H
FFFFF188H Interrupt control register WUPIC1""*? J J 47H
FFFFF18AH Interrupt control register RECIC1"*"? \/ N 47H
FFFFF18CH Interrupt control register TRXIC1"®? J J 47H
FFFFF18EH Interrupt control register PIC8 J J 47H
FFFFF190H Interrupt control register TP6OVIC v oY 47H
FFFFF192H Interrupt control register TP6CCICO J J 47H
FFFFF194H Interrupt control register TP6CCIC1 J J 47H
FFFFF196H Interrupt control register TP70VIC J v 47H
FFFFF198H Interrupt control register TP7CCICO J J 47H
FFFFF19AH Interrupt control register TP7CCICH J J 47H
FFFFF19CH Interrupt control register TP8OVIC v oY 47H
FFFFF19EH Interrupt control register TP8CCICO J J 47H
FFFFF1AOH Interrupt control register TP8CCIC1 J J 47H
FFFFF1A2H Interrupt control register CBS5RIC v | N 47H
FFFFF1A4H Interrupt control register CBS5TIC J J 47H
FFFFF1A6H Interrupt control register UA3RIC J J 47H
FFFFF1A8H Interrupt control register UASTIC \ R 47H
FFFFF1BOH Interrupt control register UA4RIC J J 47H
FFFFF1B2H Interrupt control register UA4TIC J J 47H
FFFFF1B4H Interrupt control register lICIC3 J \/ 47H
FFFFF1B6H Interrupt control register liCICO J J 47H
FFFFF1B8H Interrupt control register licic2 J J 47H
FFFFF1BAH Interrupt control register licica™e? \/ \/ 47H
FFFFF1BCH Interrupt control register licics™*? J J 47H

Notes 1. CAN controller version only

2. CAN controller (2-channel) version only

3. Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
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(5/19
Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value
FFFFF1BEH Interrupt control register PIC9 RW | V 47H
FFFFF1COH Interrupt control register TP7IECIC J J 47H
FFFFF1C2H Interrupt control register TPSIECIC v | N 47H
FFFFF1C4H Interrupt control register TM1EQICO J J 47H
FFFFF1C6H Interrupt control register TM2EQICO \ \ 47H
FFFFF1C8H Interrupt control register CEOQTIC™™® J J 47H
FFFFF1CAH Interrupt control register CEOTIOFIC™™® R N 47H
FFFFF1CCH Interrupt control register CE1TIC™® J J 47H
FFFFF1CEH Interrupt control register CE1TIOFIC™™® R N 47H
FFFFF1DOH Interrupt control register UBOTIRIC J J 47H
FFFFF1D2H Interrupt control register UBOTITIC J J 47H
FFFFF1D4H Interrupt control register UBOTIFIC J J 47H
FFFFF1D6H Interrupt control register UBOTIREIC J J 47H
FFFFF1D8H Interrupt control register UBOTITOIC J J 47H
FFFFF1DAH Interrupt control register UB1TIRIC J J 47H
FFFFF1DCH Interrupt control register UBI1TITIC J J 47H
FFFFF1DEH Interrupt control register UBI1TIFIC J J 47H
FFFFF1EOH Interrupt control register UB1TIREIC J J 47H
FFFFF1E2H Interrupt control register UB1TITOIC J J 47H
FFFFF1E4H Interrupt control register UA5RIC J J 47H
FFFFF1E6H Interrupt control register UASTIC \ \ 47H
FFFFF1E8H Interrupt control register ERRIC J J 47H
FFFFF1EAH Interrupt control register STAIC v oY 47H
FFFFF1ECH Interrupt control register IEIC1 J J 47H
FFFFF1EEH Interrupt control register IEIC2 J J 47H
FFFFF1FOH Interrupt control register RTCOIC J J 47H
FFFFF1F2H Interrupt control register RTC1IC \ \ 47H
FFFFF1F4H Interrupt control register RTC2IC J J 47H
FFFFF1FAH In-service priority register ISPR R \ \ 00H
FFFFF1FCH Command register PRCMD J Undefined
FFFFF1FEH Power save control register PSC R/W \ \ 00H
FFFFF200H A/D converter mode register 0 ADAOMO v |y 00H
FFFFF201H A/D converter mode register 1 ADAOM1 \ \ 00H
FFFFF202H A/D converter channel specification register ADAOS J J O00H
FFFFF203H A/D converter mode register 2 ADAOM2 \ \ 00H
FFFFF204H Power-fail compare mode register ADAOPFM J J O0H
FFFFF205H Power-fail compare threshold value register ADAOPFT v v 00H
FFFFF210H A/D conversion result register 0 ADAOCRO R v | Undefined
‘ FFFFF211H | A/D conversion result register OH ADAOCROH J Undefined
FFFFF212H A/D conversion result register 1 ADAOCRT1 v | Undefined
‘ FFFFF213H | A/D conversion result register 1H ADAOCR1H J Undefined
Note Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-
H)
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FFFFF214H A/D conversion result register 2 ADAOCR2 R v | Undefined
‘ FFFFF215H | A/D conversion result register 2H ADAOCR2H J Undefined
FFFFF216H A/D conversion result register 3 ADAOCR3 v | Undefined
‘ FFFFF217H | A/D conversion result register 3H ADAOCR3H J Undefined
FFFFF218H A/D conversion result register 4 ADAOCR4 v | Undefined
‘ FFFFF219H | A/D conversion result register 4H ADAOCR4H J Undefined
FFFFF21AH A/D conversion result register 5 ADAOCR5 v | Undefined
‘ FFFFF21BH | A/D conversion result register 5H ADAOCRS5H J Undefined
FFFFF21CH A/D conversion result register 6 ADAOCR6 v | Undefined
‘ FFFFF21DH | A/D conversion result register 6H ADAOCR6H J Undefined
FFFFF21EH A/D conversion result register 7 ADAOCR?7 V' | Undefined
‘ FFFFF21FH | A/D conversion result register 7H ADAOCR7H J Undefined
FFFFF220H A/D conversion result register 8 ADAOCR8 v | Undefined
‘ FFFFF221H | A/D conversion result register 8H ADAOCR8H J Undefined
FFFFF222H A/D conversion result register 9 ADAOCR9 v | Undefined
‘ FFFFF223H | A/D conversion result register 9H ADAOCR9H J Undefined
FFFFF224H A/D conversion result register 10 ADAOCR10 v | Undefined
‘ FFFFF225H | A/D conversion result register 10H ADAOCR10H J Undefined
FFFFF226H A/D conversion result register 11 ADAOCR11 v | Undefined
‘ FFFFF227H | A/D conversion result register 11H ADAOCR11H J Undefined
FFFFF228H A/D conversion result register 12 ADAOCR12 V| Undefined
‘ FFFFF229H | A/D conversion result register 12H ADAOCR12H J Undefined
FFFFF22AH A/D conversion result register 13 ADAOCR13 v | Undefined
‘ FFFFF22BH | A/D conversion result register 13H ADAOCR13H J Undefined
FFFFF22CH A/D conversion result register 14 ADAOCR14 V| Undefined
‘ FFFFF22DH | A/D conversion result register 14H ADAOCR14H J Undefined
FFFFF22EH A/D conversion result register 15 ADAOCR15 v | Undefined
‘ FFFFF22FH | A/D conversion result register 15H ADAOCR15H J Undefined
FFFFF280H D/A converter conversion value setting register 0 DAOCSO0 R/W J 00H
FFFFF281H D/A converter conversion value setting register 1 DAOCS1 J 00H
FFFFF282H D/A converter mode register DAOM \/ J 00H
FFFFF300H Key return mode register KRM y J 00H
FFFFF308H Selector operation control register 0 SELCNTO \/ J 00H
FFFFF310H CRC input register CRCIN J 00H
FFFFF312H CRC data register CRCD v | 0000H
FFFFF318H Noise elimination control register NFC J 00H
FFFFF31CH TMP7 noise elimination control register ENONFC \ 00H
FFFFF31EH TMP8 noise elimination control register EN1NFC J 00H
FFFFF320H BRG1 prescaler mode register PRSM1 v \ O0H
FFFFF321H BRG1 prescaler compare register PRSCM1 J 00H
FFFFF324H BRG2 prescaler mode register PRSM2 v \ O0H
FFFFF325H BRG2 prescaler compare register PRSCM2 J 00H
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FFFFF328H BRGS3 prescaler mode register PRSM3 R/W \/ J 00H
FFFFF329H BRGS3 prescaler compare register PRSCM3 J 00H
FFFFF340H IIC division clock select register 0 OCKSO0 \ 00H
FFFFF344H IIC division clock select register 1 OCKS1 J 00H
FFFFF348H IEBus clock select register OCKS2 \ 00H
FFFFF34CH IIC division clock select register 3 OCKS3"™™*! J 00H
FFFFF360H IEBus control register BCR V J 00H
FFFFF361H IEBus power save register PSR y J 00H
FFFFF362H IEBus slave status register SSR R V J 81H
FFFFF363H IEBus unit status register USR N 00H
FFFFF364H IEBus interrupt status register ISR R/W V J 00H
FFFFF365H IEBuUSs error status register ESR y J 00H
FFFFF366H IEBus unit address register UAR v | 0000H
FFFFF368H IEBus slave address register SAR v | 0000H
FFFFF36AH IEBus partner address register PAR R v | 0000H
FFFFF36CH IEBus receive slave address register RSA v | 0000H
FFFFF36EH IEBus control data register CDR R/W J 00H
FFFFF36FH IEBus telegraph length register DLR J 01H
FFFFF370H IEBus data register DR \ 00H
FFFFF371H IEBus field status register FSR R J 00H
FFFFF372H IEBus success count register SCR \ 01H
FFFFF373H IEBus communication count register CCR J 20H
FFFFF3FOH SSCG control register SSCGCTL R/W V J 00H
FFFFF3F1H SSCG frequency control register 0 SFCO J 00H
FFFFF3F2H SSCG frequency control register 1 SFC1 \ 00H
FFFFF400H Port 0 register PO y J 00H""?
FFFFF402H Port 1 register P1 \/ J 00H""*
FFFFF404H Port 2 register P2 y J 00H""?
FFFFF406H Port 3 register P3 v | 0000H""*
FFFFF406H | Port 3L register P3L N O0OH""*
FFFFF407H | Port 3H register P3H \/ J 00H""*
FFFFF408H Port 4 register P4 y J 00H""?
FFFFF40AH Port 5 register P5 \/ J 00H""?
FFFFF40CH Port 6 register P6 v | 0000H""*
FFFFF40CH | Port 6L register P6L \/ J 00H""?
FFFFF40DH | Port 6H register P6H N 00H""*
FFFFF40EH Port 7L register P7L VoA 00H""?
FFFFF40FH Port 7H register P7H y J 00H""?
FFFFF410H Port 8 register P8 3 J 00H""?

Notes 1. Not available in the #PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)

2. The value of the output latch is 00H or 0000H. The status of the pin is read during input.
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FFFFF412H Port 9 register P9 R/W v | 0000H"™""
FFFFF412H | Port 9L register PIL y J 0oH™""
FFFFF413H | Port 9H register PYH \/ J 0oH"""
FFFFF41AH Port 13 register P13te? y J 0oH™""
FFFFF41CH Port 14 register P14tee? \/ J 0oH"""
FFFFF41EH Port 15 register P15"? y J 0oH™""
FFFFF420H Port 0 mode register PMO N A FFH
FFFFF422H Port 1 mode register PM1 y J FFH
FFFFF424H Port 2 mode register PM2" N A FFH
FFFFF426H Port 3 mode register PM3 v | FFFFH
FFFFF426H | Port 3 mode register L PM3L N A FFH
FFFFF427H | Port 3 mode register H PM3H y J FFH
FFFFF428H Port 4 mode register PM4 N A FFH
FFFFF42AH Port 5 mode register PM5 y J FFH
FFFFF42CH Port 6 mode register PM6 v | FFFFH
FFFFF42CH | Port 6 mode register L PM6L y J FFH
FFFFF42DH | Port 6 mode register H PM6H N A FFH
FFFFF42EH Port 7 mode register L PM7L y J FFH
FFFFF42FH Port 7 mode register H PM7H N A FFH
FFFFF430H Port 8 mode register PMs8 y J FFH
FFFFF432H Port 9 mode register PM9 N | FFFFH
FFFFF432H | Port 9 mode register L PMoL y J FFH
FFFFF433H | Port 9 mode register H PMOH N A FFH
FFFFF43AH Port 13 mode register PM13"? y J FFH
FFFFF43CH Port 14 mode register PM14M? N A FFH
FFFFF43EH Port 15 mode register PM15""? y J FFH
FFFFF440H Port 0 mode control register PMCO V J 00H
FFFFF444H Port 2 mode control register PMC2""? y J 00H
FFFFF446H Port 3 mode control register PMC3 v | 0000H
FFFFF446H | Port 3 mode control register L PMC3L y J 00H
FFFFF447H | Port 3 mode control register H PMC3H V J 00H
FFFFF448H Port 4 mode control register PMC4 y J 00H
FFFFF44AH Port 5 mode control register PMC5 V J 00H
FFFFF44CH Port 6 mode control register PMC6 v | 0000H
FFFFF44CH | Port 6 mode control register L PMC6L V J 00H
FFFFF44DH | Port 6 mode control register H PMC6H y 00H
FFFFF450H Port 8 mode control register PMC8 00H
FFFFF452H Port 9 mode control register PMC9 v | 0000H
FFFFF452H | Port 9 mode control register L PMCOL V J 00H
FFFFF453H | Port 9 mode control register H PMCOH y J 00H

Notes 1. The value of the output latch is 00H or 0000H. The status of the pin is read during input.
2. VB850E/SK3-H only
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FFFFF45EH Port 15 mode control register PMC15"" R/W 3 J 00H
FFFFF460H Port 0 function control register PFCO N \/ 00H
FFFFF466H Port 3 function control register PFC3 v | 0000H
FFFFF466H | Port 3 function control register L PFC3L N \/ O0H
FFFFF467H | Port 3 function control register H PFC3H NN 00H
FFFFF468H Port 4 function control register PFC4 N \/ O0H
FFFFF46AH Port 5 function control register PFC5 V J 00H
FFFFF46CH Port 6 function control register PFC6 v | 0000H
FFFFF46CH | Port 6 function control register L PFC6L NN 00H
FFFFF46DH | Port 6 function control register H PFC6H \/ O00H
FFFFF470H Port 8 function control register PFC8 V 00H
FFFFF472H Port 9 function control register PFC9 v | 0000H
FFFFF472H | Port 9 function control register L PFCOL V 00H
FFFFF473H | Port 9 function control register H PFC9H y 00H
FFFFF484H Data wait control register 0 DWCO N | 7777H
FFFFF486H Data wait control register 1 DWC1 N | 7777H
FFFFF488H Address wait control register AWC v | FFFFH
FFFFF48AH Bus cycle control register BCC v | AAAAH
FFFFF540H TMQO control register 0 TQOCTLO NN 00H
FFFFF541H TMQO control register 1 TQOCTLA N d OO0H
FFFFF542H TMQO 1/O control register 0 TQOIOCO NN 00H
FFFFF543H TMQO I/O control register 1 TQOIOCH N d OO0H
FFFFF544H TMQO 1/O control register 2 TQoIOC2 NN 00H
FFFFF545H TMQO option register 0 TQOOPTO N \/ 00H
FFFFF546H TMQO capture/compare register 0 TQOCCRO v | 0000H
FFFFF548H TMQO capture/compare register 1 TQOCCRT v | 0000H
FFFFF54AH TMQO capture/compare register 2 TQOCCR2 v | 0000H
FFFFF54CH TMQO capture/compare register 3 TQOCCR3 v | 0000H
FFFFF54EH TMQO counter read buffer register TQOCNT R v | 0000H
FFFFF590H TMPO control register 0 TPOCTLO R/W N \/ 00H
FFFFF591H TMPO control register 1 TPOCTLA NN 00H
FFFFF592H TMPO 1/O control register 0 TPOIOCO N \/ 00H
FFFFF593H TMPO I/O control register 1 TPOIOCH NN 00H
FFFFF594H TMPO 1/O control register 2 TPOIOC2 N \/ 00H
FFFFF595H TMPO option register 0 TPOOPTO NN 00H
FFFFF596H TMPO capture/compare register 0 TPOCCRO 0000H
FFFFF598H TMPO capture/compare register 1 TPOCCR1 0000H
FFFFF59AH TMPO counter read buffer register TPOCNT R 0000H
FFFFF5A0H TMP1 control register 0 TP1CTLO R/W \/ 00H
FFFFF5A1H TMP1 control register 1 TP1CTL1 \/ O00H
FFFFF5A2H TMP1 1/O control register 0 TP110CO V 00H

Note V850E/SK3-H only
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FFFFF5A3H TMP1 1/O control register 1 TP110C1 R/W \/ v 00H
FFFFF5A4H TMP1 1/O control register 2 TP110C2 \ \ 00H
FFFFF5A5H TMP1 option register 0 TP10OPTO \ v 00H
FFFFF5A6H TMP1 capture/compare register 0 TP1CCRO v | 0000H
FFFFF5A8H TMP1 capture/compare register 1 TP1CCR1 v | 0000H
FFFFF5AAH TMP1 counter read buffer register TP1CNT R v | 0000H
FFFFF5BOH TMP2 control register 0 TP2CTLO R/W \/ v 00H
FFFFF5B1H TMP2 control register 1 TP2CTL1 \ \ 00H
FFFFF5B2H TMP2 1/O control register 0 TP210CO \ v 00H
FFFFF5B3H TMP2 /O control register 1 TP2I0C1 J J O00H
FFFFF5B4H TMP2 1/O control register 2 TP2I0C2 \ v 00H
FFFFF5B5H TMP2 option register 0 TP20OPTO \ \ 00H
FFFFF5B6H TMP2 capture/compare register 0 TP2CCRO v | 0000H
FFFFF5B8H TMP2 capture/compare register 1 TP2CCR1 v | 0000H
FFFFF5BAH TMP2 counter read buffer register TP2CNT R 0000H
FFFFF5COH TMP3 control register 0 TP3CTLO R/W \ \ 00H
FFFFF5C1H TMP3 control register 1 TP3CTL1 \ v 00H
FFFFF5C2H TMP3 1/O control register 0 TP3IOCO \ \ 00H
FFFFF5C3H TMP3 1/O control register 1 TP3IOC1 \ v 00H
FFFFF5C4H TMP3 1/O control register 2 TP3IOC2 \ \ 00H
FFFFF5C5H TMP3 option register 0 TP3OPTO R/W \/ v 00H
FFFFF5C6H TMP3 capture/compare register 0 TP3CCRO v | 0000H
FFFFF5C8H TMP3 capture/compare register 1 TP3CCR1 v | 0000H
FFFFF5CAH TMP3 counter read buffer register TP3CNT R v | 0000H
FFFFF5DOH TMP4 control register 0 TP4CTLO R/W \/ v 00H
FFFFF5D1H TMP4 control register 1 TP4CTLA1 \ \ O0H
FFFFF5D2H TMP4 1/O control register 0 TP410CO \ v 00H
FFFFF5D3H TMP4 1/O control register 1 TP4I0C1 J J O00H
FFFFF5D4H TMP4 1/O control register 2 TP410C2 \ v 00H
FFFFF5D5H TMP4 option register 0 TP40OPTO \ \ 00H
FFFFF5D6H TMP4 capture/compare register 0 TP4CCRO v | 0000H
FFFFF5D8H TMP4 capture/compare register 1 TP4CCR1 v | 0000H
FFFFF5DAH TMP4 counter read buffer register TP4CNT R 0000H
FFFFF5EOH TMP5 control register 0 TP5CTLO R/W \ \ 00H
FFFFF5E1H TMP5 control register 1 TP5CTL1 \ v 00H
FFFFF5E2H TMP5 1/O control register 0 TP510CO \ \ 00H
FFFFF5E3H TMP5 1/O control register 1 TP5I0C1 \ v 00H
FFFFF5E4H TMP5 1/O control register 2 TP510C2 \ \ 00H
FFFFF5E5H TMPS5 option register 0 TP50PTO \ v 00H
FFFFF5E6H TMP5 capture/compare register 0 TP5CCRO v | 0000H
FFFFF5E8H TMP5 capture/compare register 1 TP5CCRH1 R/W v | 0000H
FFFFF5EAH TMP5 counter read buffer register TP5CNT R v | 0000H
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FFFFF5FOH TMP6 control register 0 TP6CTLO R/W y J 00H
FFFFF5F1H TMP8 control register 1 TP6CTL1 y J 00H
FFFFF5F2H TMP6 1/O control register 0 TP6IOCO y \ 00H
FFFFF5F3H TMP8 I/O control register 1 TP6IOCH y J 00H
FFFFF5F4H TMP6 1/O control register 2 TP6IOC2 y J 00H
FFFFF5F5H TMP6 option register 0 TP6OPTO y J 00H
FFFFF5F6H TMP6 capture/compare register 0 TP6CCRO 0000H
FFFFF5F8H TMP6 capture/compare register 1 TP6CCRH1 0000H
FFFFF5FAH TMP6 counter read buffer register TP6CNT R 0000H
FFFFF640H TMP?7 control register 0 TP7CTLO R/W y J 00H
FFFFF641H TMP?7 control register 1 TP7CTL1 \/ J 00H
FFFFF642H TMP?7 control register 2 TP7CTL2 y J 00H
FFFFF643H TMP7 /O control register 0 TP710CO y \ 00H
FFFFF644H TMP?7 I/O control register 1 TP7I0CH y J 00H
FFFFF645H TMP7 /O control register 2 TP710C2 y J 00H
FFFFF646H TMP?7 I/O control register 3 TP710C3 y J 00H
FFFFF647H TMP7 option register 0 TP70PTO v \ O0H
FFFFF648H TMP7 option register 1 TP7OPT1 y J 00H
FFFFF64AH TMP7 capture/compare register 0 TP7CCRO v | 0000H
FFFFF64CH TMP7 capture/compare register 1 TP7CCRA1 v | 0000H
FFFFF64EH TMP7 counter read buffer register TP7CNT R v | 0000H
FFFFF650H TMP7 counter write register TP7TCW R/W v | 0000H
FFFFF660H TMP8 control register O TP8CTLO \ \ 00H
FFFFF661H TMPS8 control register 1 TP8CTL1 J J 00H
FFFFF662H TMP8 control register 2 TP8CTL2 \ \ 00H
FFFFF663H TMP8 I/O control register 0 TP8IOCO J J 00H
FFFFF664H TMP8 1/O control register 1 TP8IOC1 \ \ 00H
FFFFF665H TMP8 I/O control register 2 TP8IOC2 J J 00H
FFFFF666H TMP8 1/O control register 3 TP8IOC3 \ \ 00H
FFFFF667H TMP8 option register 0 TP8OPTO J J 00H
FFFFF668H TMP8 option register 1 TP8OPT1 \ \ 00H
FFFFF66AH TMP8 capture/compare register 0 TP8CCRO v | 0000H
FFFFF66CH TMP8 capture/compare register 1 TP8CCR1 v | 0000H
FFFFF66EH TMP8 counter read buffer register TP8CNT R v | 0000H
FFFFF670H TMP8 counter write register TP8TCW R/W v | 0000H
FFFFF680H Watch timer operation mode register WTM 00H
FFFFF690H TMMO control register 0 TMOCTLO 00H
FFFFF694H TMMO compare register O TMOCMPO v | 0000H
FFFFF6A0H TMM?1 control register 0 TM1CTLO \ \ 00H
FFFFF6A4H TMM1 compare register O TM1CMPO v | 0000H
FFFFF6BOH TMM2 control register 0 TM2CTLO \ \ 00H
FFFFF6B4H TMM2 compare register O TM2CMPO v | 0000H
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FFFFF6COH Oscillation stabilization time select register OSTS R/W J 06H
FFFFF6C1H PLL lockup time specification register PLLS J 03H
FFFFF6DOH Watchdog timer mode register 2 WDTM2 J 67H
FFFFF6D1H Watchdog timer enable register WDTE R 9AH
FFFFF6EOH Real-time output buffer register OL RTBLO v 00H
FFFFF6E2H Real-time output buffer register OH RTBHO y J 00H
FFFFF6E4H Real-time output port mode register 0 RTPMO v \ O00H
FFFFF6E5H Real-time output port control register 0 RTPCO N[ A 00H
FFFFF6FOH Real-time output buffer register 1L RTBL1 NI 00H
FFFFF6F2H Real-time output buffer register 1H RTBH1 y J 00H
FFFFF6F4H Real-time output port mode register 1 RTPM1 v J O00H
FFFFF6F5H Real-time output port control register 1 RTPC1 Y 00H
FFFFF700H Port O function control expansion register PFCEOQ"™ 3 N 00H
FFFFF706H Port 3 function control expansion register PFCE3 y 0000H
FFFFF706H | Port 3 function control expansion register L PFCE3L \/ O00H
FFFFF707H | Port 3 function control expansion register H PFCE3H NN 00H
FFFFF70AH Port 5 function control expansion register PFCE5 V 00H
FFFFF70CH Port 6 function control expansion register PFCE6 y 0000H
FFFFF70CH | Port 6 function control expansion register L PFCE6L NN O0H
FFFFF70DH | Port 6 function control expansion register H PFCE6H N[ A 00H
FFFFF710H Port 8 function control expansion register PFCES8 V N 00H
FFFFF712H Port 9 function control expansion register PFCE9 y 0000H
FFFFF712H | Port 9 function control expansion register L PFCESL NN O0H
FFFFF713H | Port 9 function control expansion register H PFCE9H NN 00H
FFFFF802H System status register SYS NN OOH
FFFFF80CH Internal oscillation mode register RCM NN 00H
FFFFF810H DMA trigger factor register 0 DTFRO v \ O00H
FFFFF812H DMA trigger factor register 1 DTFR1 N[ A 00H
FFFFF814H DMA trigger factor register 2 DTFR2 NN OOH
FFFFF816H DMA trigger factor register 3 DTFR3 NN 00H
FFFFF820H Power save mode register PSMR N \ O00H
FFFFF822H Clock control register CKC NN OAH
FFFFF824H Lock register LOCKR R NN O0H
FFFFF828H Processor clock control register PCC R/W y J 03H
FFFFF82CH PLL control register PLLCTL N \ 01H
FFFFF82EH CPU operation clock status register CCLS R NN 00H
FFFFF840H Correction address register 0 CORADO R/W v | 00000000H
FFFFF840H | Correction address register OL CORADOL y 0000H
FFFFF842H | Correction address register OH CORADOH v 0000H
FFFFF844H Correction address register 1 CORAD1 v | 00000000H
FFFFF844H | Correction address register 1L CORAD1L \ 0000H
FFFFF846H | Correction address register 1H CORAD1H y 0000H

Note Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-

H)

R0O1UH0247EJ0500 Rev.5.00

Feb 29, 2012

RRENESAS

Page 111 of 1579




V850E/SJ3-H, V850E/SK3-H

CHAPTER 3 CPU FUNCTION

(13/19)
Address Function Register Name Symbol R/W | Manipulatable Bits Default
1|8 |16 | 32| Value
FFFFF848H Correction address register 2 CORAD2 R/W v | 00000000H
FFFFF848H | Correction address register 2L CORAD2L 0000H
FFFFF84AH | Correction address register 2H CORAD2H 0000H
FFFFF84CH Correction address register 3 CORAD3 v | 00000000H
FFFFF84CH | Correction address register 3L CORAD3L 0000H
FFFFF84EH | Correction address register 3H CORAD3H 0000H
FFFFF850H Correction address register 4 CORAD4 v | 00000000H
FFFFF850H | Correction address register 4L CORAD4L 0000H
FFFFF852H | Correction address register 4H CORAD4H 0000H
FFFFF854H Correction address register 5 CORAD5 v | 00000000H
FFFFF854H | Correction address register 5L CORADSL 0000H
FFFFF856H | Correction address register 5H CORADS5H 0000H
FFFFF858H Correction address register 6 CORAD6 v | 00000000H
FFFFF858H | Correction address register 6L CORAD6L 0000H
FFFFF85AH | Correction address register 6H CORADG6H 0000H
FFFFF85CH Correction address register 7 CORAD7 v | 00000000H
FFFFF85CH | Correction address register 7L CORAD7L 0000H
FFFFF85EH | Correction address register 7H CORAD7H 0000H
FFFFF870H Clock monitor mode register CLM N A 00H
FFFFF880H Correction control register CORCN N oA 00H
FFFFF888H Reset source flag register RESF N A 00H
FFFFF890H Low-voltage detection register LVIM N oA 00H
FFFFF891H Low-voltage detection level select register LVIS \ 00H
FFFFF892H Internal RAM data status register RAMS v oA O1H™"
FFFFF8BOH Prescaler mode register 0 PRSMO v O00H
FFFFF8B1H Prescaler compare register 0 PRSCMO J 00H
FFFFF900H CSIEOQ control register 0 CEOCTLO"™? R 00H
FFFFF901H CSIEO control register 1 CEOCTL1""? J 07H
FFFFF902H CSIEOQ receive data buffer register CEORX0"™"* | R \ 0000H
FFFFF902H | CSIEO receive data buffer register L CEORXOL"** J 00H
FFFFF903H | CSIEOQ receive data buffer register H CEORXOH""? \ 00H
FFFFF906H CSIEOQ transmit data buffer register CEOTX0"™"? | R/W J 0000H
FFFFF906H | CSIEQ transmit data buffer register L CEOTXo0L""? \ 00H
FFFFF907H | CSIEO transmit data buffer register H CEQTXOH""* J 00H
FFFFF908H CSIEQO status register CEOSTR"™* LA 20H
FFFFF909H CSIEO control register 2 CEOCTL2""? VoA 00H
FFFFF90CH CSIEOQ control register 3 CEOCTL3"* LA 00H
FFFFF940H CSIE1 control register 0 CE1CTLO™"? VoA 00H
FFFFF941H CSIE1 control register 1 CE1CTL1"v? J J 07H

Notes 1. The default value indicates the value after the power is turned on.

The status before a reset is retained after the reset.

2. Not available in the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
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FFFFF942H CSIE1 receive data buffer register CE1RX0™™" | R N | 0000H
FFFFF942H | CSIE1 receive data buffer register L CE1RX0OL™™’ y O00H
FFFFF943H | CSIE1 receive data buffer register H CE1RXQH™™" \/ 00H
FFFFF946H CSIE1 transmit data buffer register CE1TX0"™"' v | 0000H
FFFFF946H | CSIE1 transmit data buffer register L CE1TXOL™™" \/ 00H
FFFFF947H | CSIE1 transmit data buffer register H CE1TXOH""" y 00H
FFFFF948H CSIE1 status register CE1STR™"' v v 20H
FFFFF949H CSIE1 control register 2 CE1CTL2™" v oY 00H
FFFFF94CH CSIE1 control register 3 CE1CTL3™™' R v 00H
FFFFF9FCH On-chip debug mode register OCDM J y O1H
FFFFFOFEH Peripheral emulation register 1 PEMU1""? N v 00H
FFFFFAOOH UARTAO control register 0 UAOCTLO J y 10H
FFFFFAO1H UARTAO control register 1 UAOCTLA1 V 00H
FFFFFAO2H UARTAO control register 2 UAOCTL2 y FFH
FFFFFAO3H UARTAO option control register 0 UAOOPTO y 14H
FFFFFAO04H UARTAQO status register UAOSTR y 00H
FFFFFAO6H UARTAO receive data register UAORX R \/ FFH
FFFFFAO7H UARTAO transmit data register UAOTX R/W y FFH
FFFFFA10H UARTAT1 control register 0 UA1CTLO J \/ 10H
FFFFFA11H UARTAT1 control register 1 UA1CTL1 y 00H
FFFFFA12H UARTA1 control register 2 UA1CTL2 V FFH
FFFFFA13H UARTAT1 option control register O UA10PTO y 14H
FFFFFA14H UARTAT1 status register UA1STR V 00H
FFFFFA16H UARTAT1 receive data register UA1RX R y FFH
FFFFFA17H UARTA1 transmit data register UATTX R/W V FFH
FFFFFA20H UARTA2 control register 0 UA2CTLO J y 10H
FFFFFA21H UARTAZ control register 1 UA2CTL1 V 00H
FFFFFA22H UARTA2 control register 2 UA2CTL2 y FFH
FFFFFA23H UARTA2 option control register 0 UA20PTO \/ 14H
FFFFFA24H UARTA2 status register UA2STR y 00H
FFFFFA26H UARTAZ receive data register UA2RX R V FFH
FFFFFA27H UARTA2 transmit data register UA2TX R/W y FFH
FFFFFA30H UARTAS control register 0 UA3CTLO J \/ 10H
FFFFFA31H UARTAS control register 1 UA3CTLA1 y 00H
FFFFFA32H UARTAS control register 2 UA3CTL2 \/ FFH
FFFFFA33H UARTAS option control register O UA3OPTO R/W y 14H
FFFFFA34H UARTAS status register UA3STR \/ 00H
FFFFFA36H UARTAS receive data register UA3RX R y FFH
FFFFFA37H UARTA3 transmit data register UA3TX R/W \/ FFH
FFFFFA40H UARTA4 control register O UA4CTLO J y 10H

Notes 1. Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
2. Only during emulation
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Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value
FFFFFA41H UARTA4 control register 1 UA4CTLA R/W J 00H
FFFFFA42H UARTA4 control register 2 UA4CTL2 J FFH
FFFFFA43H UARTAA4 option control register 0 UA40OPTO N A 14H
FFFFFA44H UARTA4 status register UA4STR N 00H
FFFFFA46H UARTA4 receive data register UA4RX R \ FFH
FFFFFA47H UARTA4 transmit data register UA4TX R/W J FFH
FFFFFA50H UARTAS control register 0 UA5CTLO VoA 10H
FFFFFA51H UARTADS control register 1 UA5CTLA1 J 00H
FFFFFA52H UARTAS control register 2 UA5CTL2 \ FFH
FFFFFA53H UARTADS option control register O UA50PTO J 14H
FFFFFA54H UARTAS status register UA5STR \/ J 00H
FFFFFA56H UARTADS receive data register UA5RX R J FFH
FFFFFA57H UARTADS transmit data register UA5TX R/W \ FFH
FFFFFA80H UARTBO control register 0 UBOCTLO y J 10H
FFFFFA82H UARTBO control register 2 UBOCTL2 v | FFFFH
FFFFFA84H UARTBO status register UBOSTR N 00H
FFFFFA86H UARTBO receive data register AP UBORXAP R v | 00FFH
FFFFFA86H | UARTBO receive data register UBORX J FFH
FFFFFA88H UARTBO transmit data register UBOTX W \ FFH
FFFFFA8AH UARTBO FIFO control register 0 UBOFICO R/W y S 00H
FFFFFA8BH UARTBO FIFO control register 1 UBOFIC1 N 00H
FFFFFA8CH UARTBO FIFO control register 2 UBOFIC2 v | 0000H
FFFFFA8CH | UARTBO FIFO control register 2L UBOFIC2L \ 00H
FFFFFA8DH | UARTBO FIFO control register 2H UBOFIC2H J 00H
FFFFFA8EH UARTBO FIFO status register 0 UBOFISO R \ 00H
FFFFFA8FH UARTBO FIFO status register 1 UBOFISA J 10H
FFFFFAAOH UARTB1 control register 0 UB1CTLO R/W \/ \ 10H
FFFFFAA2H UARTBH1 control register 2 UB1CTL2 v | FFFFH
FFFFFAA4H UARTB1 status register UB1STR N 00H
FFFFFAAGH UARTB1 receive data register AP UB1RXAP R v | 00FFH
FFFFFAABH | UARTB1 receive data register UB1RX \ FFH
FFFFFAA8H UARTB1 transmit data register UB1TX w J FFH
FFFFFAAAH UARTB1 FIFO control register 0 UB1FICO R/W \/ \ 00H
FFFFFAABH UARTBH1 FIFO control register 1 UB1FICA y \ 00H
FFFFFAACH UARTB1 FIFO control register 2 UB1FIC2 v | 0000H
FFFFFAACH | UARTB1 FIFO control register 2L UB1FIC2L J 00H
FFFFFAADH | UARTB1 FIFO control register 2H UB1FIC2H \ 00H
FFFFFAAEH UARTBH1 FIFO status register 0 UB1FISO R J 00H
FFFFFAAFH UARTB1 FIFO status register 1 UB1FIS1 \ 10H
FFFFFADOH Subcount register RC1SUBC v | 0000H
FFFFFAD2H Second count register RC1SEC R/W J 00H
FFFFFAD3H Minute count register RC1MIN 00H
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(16/19
Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value
FFFFFAD4H Hour count register RC1HOUR | R/W J 12H
FFFFFAD5H Week count register RC1WEEK J 00H
FFFFFAD6H Day count register RC1DAY J 01H
FFFFFAD7H Month count register RC1MONTH J 01H
FFFFFAD8H Year count register RC1YEAR \ 00H
FFFFFAD9H Watch error correct register RC1SUBU y J 00H
FFFFFADAH Alarm minute setting register RC1ALM J 00H
FFFFFADBH Alarm hour setting register RC1ALH J 12H
FFFFFADCH Alarm week setting register RC1ALW J 00H
FFFFFADDH | Real-time counter control register 0 RC1CCO y J 00H
FFFFFADEH Real-time counter control register 1 RC1CCH V J 00H
FFFFFADFH Real-time counter control register 2 RC1CC2 y J 00H
FFFFFAEOH Real-time counter control register 3 RC1CC3 V J 00H
FFFFFCOOH External interrupt falling edge specification register 0 | INTFO y J 00H
FFFFFCO6H External interrupt falling edge specification register 3 | INTF3 V J 00H
FFFFFCO8H External interrupt falling edge specification register 4 | INTF4 y J 00H
FFFFFCOAH External interrupt falling edge specification register 5 | INTF5 V J 00H
FFFFFCOCH External interrupt falling edge specification register 6 | INTF6 y J 00H
FFFFFC10H External interrupt falling edge specification register 8 | INTF8 V J 00H
FFFFFC12H External interrupt falling edge specification register 9 | INTF9 v | 0000H
FFFFFC12H | External interrupt falling edge specification register 9L | INTFOL VoA 00H
FFFFFC13H External interrupt falling edge specification register 9H | INTFOH y J 00H
FFFFFC1EH External interrupt falling edge specification register 15 | INTF15™"* V J 00H
FFFFFC20H External interrupt rising edge specification register 0 | INTRO y J 00H
FFFFFC26H External interrupt rising edge specification register 3 | INTR3 V J 00H
FFFFFC28H External interrupt rising edge specification register 4 | INTR4 y J 00H
FFFFFC2AH External interrupt rising edge specification register 5 | INTR5 \/ J 00H
FFFFFC2CH External interrupt rising edge specification register 6 | INTR6 y J 00H
FFFFFC30H External interrupt rising edge specification register 8 | INTR8 \/ J 00H
FFFFFC32H External interrupt rising edge specification register 9 | INTR9 v | 0000H
FFFFFC32H | External interrupt rising edge specification register 9L | INTROL \/ J 00H
FFFFFC33H External interrupt rising edge specification register 9H | INTR9H y J 00H
FFFFFC3EH External interrupt rising edge specification register 15 | INTR15""* \/ \ 00H
FFFFFC60H Port 0 function register PFO N 00H
FFFFFC64H Port 2 function register PF2"* v \ 00H
FFFFFC66H Port 3 function register PF3 v | 0000H
FFFFFC66H | Port 3 function register L PF3L V J 00H
FFFFFC67H | Port 3 function register H PF3H N 00H
FFFFFC68H Port 4 function register PF4 \/ J 00H
FFFFFC6AH Port 5 function register PF5 y J 00H

Note V850E/SK3-H only

R0O1UH0247EJ0500 Rev.5.00

Feb 29, 2012

RRENESAS

Page 115 of 1579




V850E/SJ3-H, V850E/SK3-H

CHAPTER 3 CPU FUNCTION

(17/19
Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value
FFFFFC6CH Port 6 function register PF6 R/W v | 0000H
FFFFFC6CH | Port 6 function register L PF6L v W 00H
FFFFFCE6DH | Port 6 function register H PF6H \/ 00H
FFFFFC70H Port 8 function register PF8 y J 00H
FFFFFC72H Port 9 function register PF9 v | 0000H
FFFFFC72H | Port 9 function register L PFoL v W 00H
FFFFFC73H | Port 9 function register H PFOH \/ 00H
FFFFFC7EH Port 15 function register PF15"" y J 00H
FFFFFCC8H Product selection register L PRDSELL R V| Depends on
product
FFFFFCCAH Product selection register H PRDSELH V| Depends on
product
FFFFFDOOH CSIBO control register 0 CBOCTLO R/W y J 01H
FFFFFDO1H CSIBO control register 1 CBOCTLA v 00H
FFFFFDO2H CSIBO control register 2 CBOCTL2 J O00H
FFFFFDO3H CSIBO status register CBOSTR N W 00H
FFFFFDO4H CSIBO receive data register CBORX R v | 0000H
‘ FFFFFDO4H | CSIBO receive data register L CBORXL N 00H
FFFFFDOGH CSIBO transmit data register CBOTX R/W v | 0000H
‘ FFFFFDO6H | CSIBO transmit data register L CBOTXL N 00H
FFFFFD10H CSIB1 control register 0 CB1CTLO y J 01H
FFFFFD11H CSIB1 control register 1 CB1CTL1 N W 00H
FFFFFD12H CSIB1 control register 2 CB1CTL2 J O00H
FFFFFD13H CSIB1 status register CB1STR N W 00H
FFFFFD14H CSIB1 receive data register CB1RX R v | 0000H
‘ FFFFFD14H | CSIB1 receive data register L CB1RXL N 00H
FFFFFD16H CSIB1 transmit data register CB1TX R/W v | 0000H
‘ FFFFFD16H | CSIB1 transmit data register L CB1TXL N 00H
FFFFFD20H CSIB2 control register 0 CB2CTLO J 01H
FFFFFD21H CSIB2 control register 1 CB2CTL1 N W 00H
FFFFFD22H CSIB2 control register 2 CB2CTL2 J O00H
FFFFFD23H CSIB2 status register CB2STR N W 00H
FFFFFD24H CSIB2 receive data register CB2RX R v | 0000H
‘ FFFFFD24H | CSIB2 receive data register L CB2RXL N 00H
FFFFFD26H CSIB2 transmit data register CB2TX R/W v | 0000H
‘ FFFFFD26H | CSIB2 transmit data register L CB2TXL N 00H
FFFFFD30H CSIB3 control register 0 CB3CTLO y J 01H
FFFFFD31H CSIB3 control register 1 CB3CTLA v 00H
FFFFFD32H CSIB3 control register 2 CB3CTL2 J O00H
FFFFFD33H CSIB3 status register CB3STR N W 00H
FFFFFD34H CSIB83 receive data register CB3RX R v | 0000H
FFFFFD34H | CSIB3 receive data register L CB3RXL N 00H

Note V850E/SK3-H only
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Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value

FFFFFD36H CSIB3 transmit data register CB3TX R/W v | 0000H

FFFFFD36H | CSIB3 transmit data register L CB3TXL J 00H
FFFFFD40H CSIB4 control register 0 CB4CTLO Nl A 01H
FFFFFD41H CSIB4 control register 1 CB4CTLA y J 00H
FFFFFD42H CSIB4 control register 2 CB4CTL2 \ 00H
FFFFFD43H CSIB4 status register CB4STR y J 00H
FFFFFD44H CSIB4 receive data register CB4RX R v | 0000H
‘ FFFFFD44H | CSIB4 receive data register L CB4RXL J 00H
FFFFFD46H CSIB4 transmit data register CB4TX R/W v | 0000H
‘ FFFFFD46H | CSIB4 transmit data register L CB4TXL J 00H
FFFFFD50H CSIB5 control register 0 CB5CTLO NN 01H
FFFFFD51H CSIB5 control register 1 CB5CTLA y J 00H
FFFFFD52H CSIB5 control register 2 CB5CTL2 \ 00H
FFFFFD53H CSIB5 status register CB5STR y J 00H
FFFFFD54H CSIB5 receive data register CB5RX R v | 0000H
‘ FFFFFD54H | CSIB5 receive data register L CB5RXL J 00H
FFFFFD56H CSIB5 transmit data register CB5TX R/W v | 0000H
‘ FFFFFD56H | CSIB5 transmit data register L CB5TXL J 00H
FFFFFD8OH IIC shift register 0 lco J 00H
FFFFFD82H lIC control register 0 1ICCo y J 00H
FFFFFD83H Slave address register 0 SVAO J 00H
FFFFFD84H IIC clock select register 0 liccLo d J 00H
FFFFFD85H IIC function expansion register 0 1ICX0 VoA 00H
FFFFFD86H IIC status register 0 1ICS0 R y J 00H
FFFFFD8AH IIC flag register 0 IICFO RW | ¥ | 00H
FFFFFD9OH IIC shift register 1 lc1 J 00H
FFFFFD92H [IC control register 1 lcct V \ 00H
FFFFFD93H Slave address register 1 SVA1 J 00H
FFFFFD94H IIC clock select register 1 IICCL1 V J 00H
FFFFFD95H IIC function expansion register 1 lcxi y J 00H
FFFFFD96H IC status register 1 lCst R V \ 00H
FFFFFD9AH IIC flag register 1 IICF1 Rw | ¥ | 00H
FFFFFDAOH IIC shift register 2 lcz J 00H
FFFFFDA2H IIC control register 2 lcez y J 00H
FFFFFDA3H Slave address register 2 SVA2 \ 00H
FFFFFDA4H IIC clock select register 2 liccL2 3 J 00H
FFFFFDA5H IIC function expansion register 2 lICcx2 \/ J 00H
FFFFFDAGH IIC status register 2 1ICS2 R y J 00H
FFFFFDAAH | IIC flag register 2 lICF2 RW | ¥ | 00H
FFFFFDBOH IIC shift register 3 Ics V 00H
FFFFFDB2H | IIC control register 3 lices NN 00H
FFFFFDB3H Slave address register 3 SVA3 J 00H
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Address Function Register Name Symbol R/W |Manipulatable Bits| Default
1 8 16 Value

FFFFFDB4H IIC clock select register 3 liccLa RwW | V¥ | OOH
FFFFFDB5H IIC function expansion register 3 IICX3 J J 00H
FFFFFDB6H IIC status register 3 1ICS3 R \ \ 00H
FFFFFDBAH | IIC flag register 3 IICF3 RW | J 00H
FFFFFDCOH | IIC shift register 4 lc4tee y O0H
FFFFFDC2H IIC control register 4 lcca4t J J 00H
FFFFFDC3H Slave address register 4 SVA4™* \ 00H
FFFFFDC4H | IIC clock select register 4 lccLa™ J J 00H
FFFFFDC5H [IC function expansion register 4 lcx4tee J \/ 00H
FFFFFDC6H IIC status register 4 lcs4te R J J 00H
FFFFFDCAH | IIC flag register 4 [ICF4" RW | J 00H
FFFFFDDOH | IIC shift register 5 lcs'e V 00H
FFFFFDD2H IIC control register 5 lnces™* \ \ 00H
FFFFFDD3H Slave address register 5 SVA5"* J O00H
FFFFFDD4H IIC clock select register 5 liccLs™ J \ 00H
FFFFFDD5H IIC function expansion register 5 lICX5"" J J 00H
FFFFFDD6H IIC status register 5 lncss"* R J \ 00H
FFFFFDDAH IIC flag register 5 IICF5"" R/W J J O00H
FFFFFFBEH External bus interface mode control register EXIMC \ \ 00H

Note Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-

H)
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3.4.7 Programmable peripheral I/O registers
The BPC register is used for programmable peripheral I/O register area selection.

(1) Peripheral I/O area select control register (BPC)
The BPC register can be read or written in 16-bit units.
Reset sets this register to 0000H.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address  Default value

BPC |PA15| O [PA13|PA12|PA11|PA10|{PA09|PA08|PA07|PA06|PA05|PA04|PAO3|PA02|PAO1|PA0O| FFFFFO64H 0000H

Bit position Bit name Function
15 PA15 Enables/disables usage of programmable peripheral I/O area.
PA15 Usage of programmable peripheral I/O area
0 Usage of programmable peripheral I/O area disabled
1 Usage of programmable peripheral I/O area enabled
13to 0 PA13 to PAOO | Specify an address in programmable peripheral I/O area (corresponding to A27 to A14,
respectively).

Caution When setting the PA15 bit to 1, be sure to set the BPC register to 8FFBH.
When clearing the PA15 bit to 0, be sure to set the BPC register to 0000H.

For a list of the programmable peripheral I/O register areas, see Table 21-16 Register Access Types.
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3.4.8 Special registers
Special registers are registers that are protected from being written with illegal data due to a program hang-up.
The V850E/SJ3-H and VB50E/SK3-H have the following ten special registers.

Power save control register (PSC)

Clock control register (CKC)

Processor clock control register (PCC)
SSCG frequency control register 0 (SFCO)
SSCG frequency control register 1 (SFC1)
Clock monitor mode register (CLM)

Reset source flag register (RESF)
Low-voltage detection register (LVIM)
Internal RAM data status register (RAMS)
On-chip debug mode register (OCDM)

In addition, the PRCDM register 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 SYS register.
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(1) Setting data to special registers
Set data to the special registers in the following sequence.

<1> Disable DMA operation.

<2> Prepare data to be set to the special register in a general-purpose register.

<3> Write the data prepared in <2> to the PRCMD register.

<4> Write the setting data to the special register (by using the following instructions).

o Store instruction (ST/SST instruction)
e Bit manipulation instruction (SET1/CLR1/NOT1 instruction)
Note

(<5> to <9> Insert NOP instructions (5 instructions).)
<10> Enable DMA operation if necessary.

[Example] With PSC register (setting standby mode)

ST.B rll, PSMR[r0] ; Set PSMR register (setting IDLE1, IDLE2, and STOP modes).
<1>CLR1 0, DCHCn[rO0] ; Disable DMA operation. n=01o0 3
<2>MOV  0x02, rl0
<3>ST.B rl10, PRCMD[r0] ; Write PRCMD register.

<4>ST.B rl10, PSC[r0] ; Set PSC register.

<5>NOP"* ; Dummy instruction

<6>NOP"™ ; Dummy instruction

<7>Nop"™* ; Dummy instruction

<8>NOP"™"* ; Dummy instruction

<9>NOP"™ ; Dummy instruction

<10>SET1 0, DCHCn[rO] ; Enable DMA operation. n=0t0o 3

(next instruction)

There is no special sequence to read a special register.

Note Five NOP instructions or more must be inserted immediately after setting the IDLE1 mode, IDLE2
mode, or STOP mode (by setting the PSC.STP bit to 1).

Cautions 1. When a store instruction is executed to store data in the command register, interrupts
are not acknowledged. This is because it is assumed that steps <3> and <4> above are
performed by successive store instructions. If another instruction is placed between
<3> and <4>, and if an interrupt is acknowledged by that instruction, the above
sequence may not be established, causing malfunction.

2. Although dummy data is written to the PRCMD register, use the same general-purpose
register used to set the special register (<4> in Example) to write data to the PRCMD
register (<3> in Example). The same applies when a general-purpose register is used
for addressing.

RO1UH0247EJ0500 Rev.5.00 Page 121 of 1579
Feb 29, 2012 RENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 3 CPU FUNCTION

(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 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).

Reset makes this register undefined.

After reset: Undefined w Address: FFFFF1FCH

7 6 5 4 3 2 1 0
PRCMD | REG7 | REGe | REGs | REG4 | REG3 | REG2 | REG1 | REGO |

RO1UH0247EJ0500 Rev.5.00 Page 122 of 1579
Feb 29, 2012 RENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 3 CPU FUNCTION

(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 sets this register to 00H.

After reset: 0OH R/W Address: FFFFF802H

4 2 1 <0>
sys | o | o | o | o | o | o | o |PrERR|
PRERR Detects protection error
0 Protection error did not occur
1 Protection error occurred

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 <4>
is executed without executing <3> in 3.4.8 (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 <4> in 3.4.8
(1) Setting data to special registers is not the setting of a special register)

Remark Even if an on-chip peripheral 1/O register is read (except by a bit manipulation instruction)
between an operation to write the PRCMD register and an operation to write a special register,
the PRERR flag is not set, and the set data can be written to the special register.

(b) Clear condition (PRERR flag = 0)
(i) When 0 is written to the PRERR flag
(i) 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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3.4.9 Cautions

(1) Registers to be set first
Be sure to set the following registers first when using the V850E/SJ3-H and V850E/SK3-H.

System wait control register (VSWC)
On-chip debug mode register (OCDM)
Watchdog timer mode register 2 (WDTM2)
Registers related to expanded internal RAM

¢ Bus size configuration register (BSC)
¢ Data wait control register 1 (DWC1)
¢ Address wait control register (AWC)

e Bus cycle control register (BCC)

Program ID register (ASID)
Initialization setting registers when using clock modes 2, 3, and 4

¢ Clock control register (CKC)
e SSCG frequency control register 0 (SFCO0)
e SSCG frequency control register 1 (SFC1)

After setting the above registers, set the other registers as necessary.

When using the external bus, set each pin to the alternate-function bus control pin mode by using the port-

related registers after setting the above registers.

(a)

(b)

()

(d)

System wait control register (VSWC)

The VSWC register controls wait of bus access to the on-chip peripheral I/O registers.

Three clocks are required to access an on-chip peripheral 1/O register (without a wait cycle). The
V850E/SJ3-H and V850E/SK3-H require wait cycles according to the operating frequency. Set the
following value to the VSWC register in accordance with the frequency used.

The VSWC register can be read or written in 8-bit units (address: FFFFFOBEH, default value: 77H).

Operating Frequency (fcik) Set Value of VSWC Number of Waits
32 kHz < feik < 16.6 MHz 00H 0 (no waits)
16.6 MHz < feik < 25 MHz 01H 1
25 MHz < fok < 33.3 MHz 11H 2
33.3 MHz < feik < 48 MHz 12H 3

On-chip debug mode register (OCDM)
For details, see CHAPTER 34 ON-CHIP DEBUG FUNCTION.

Watchdog timer mode register 2 (WDTM2)

The WDTM2 register sets the overflow time and the operation clock of the watchdog timer 2.

The watchdog timer 2 automatically starts in the reset mode after reset is released. Write the WDTM2
register to activate this operation.

For details, see CHAPTER 11 FUNCTIONS OF WATCHDOG TIMER 2.

Registers related to expanded internal RAM

The expanded internal RAM is accessed via the external bus interface. Before accessing the expanded
internal RAM, be sure to set the registers related to the external bus interface (initial settings for the
expanded internal RAM).

For details, see 3.4.4 (6) Expanded internal RAM.

RO1UH0247EJ0500 Rev.5.00 Page 124 of 1579
Feb 29, 2012 RENESAS



V850E/SJ3-H, V850E/SK3-H CHAPTER 3 CPU FUNCTION

(e) Program ID register (ASID)
For details, see 3.2.2 (8) Program ID register (ASID).

(f) Initialization setting register when using clock modes 2, 3, and 4
For details, see 6.4.4 (1) Initialization setting for using clock modes 2, 3, and 4.

(2) Accessing specific on-chip peripheral I/O registers
This product has two types of internal system buses.
One is a CPU bus and the other is a peripheral bus that interfaces with low-speed peripheral hardware.
The clock of the CPU bus and the clock of the peripheral bus are asynchronous. If an access to the CPU
and an access to the peripheral hardware conflict, therefore, unexpected illegal data may be transferred. If
there is a possibility of a conflict, the number of cycles for accessing the CPU changes when the peripheral
hardware is accessed, so that correct data is transferred. As a result, the CPU does not start processing of
the next instruction but enters the wait state. If this wait state occurs, the number of clocks required to
execute an instruction increases by the number of wait clocks shown below.
This must be taken into consideration if real-time processing is required.
When specific on-chip peripheral I/O registers are accessed, more wait states may be required in addition to
the wait states set by the VSWC register.
The access conditions and how to calculate the number of wait states to be inserted (number of CPU clocks)
at this time are shown below.

(1/2)
Peripheral Function Register Name Access k
16-bit timer/event counter P TPnCNT Read 1or2
(TMP) (n=01t0 8) TPnCCRO, TPnCCR1 Write o 1st access: No wait
e Continuous write: 0 to 3
Read 1or2
16-bit timer/event counter Q TQOCNT Read 1or2
(TMQ) TQOCCRO to TQOCCR3 Write * 1staccess: No wait
e Continuous write: 0 to 3
Read 1or2
3-wire variable-length serial /O E | CEnCTLO"™" Write 1to5
Note
(CSIE) CENTX0™* Write Oto4
(n=0,1) -
CEnSTR™" Read 1to5
Asynchronous serial interface B UBNnTX Write Oto4
(UARTB) UBNRX Read 1t05
(n=0,1) UBNRXAP
UBNFISO
UBnFISA
Watchdog timer 2 (WDT2) WDTM2 Write 3
(when WDT?2 operating)
Real-time output function (RTO) RTBLO, RTBLA1 Write 1
(RTPCn.RTPOERN bit = 0)
RTBHO, RTBH1 Write 1
(RTPCn.RTPOERN bit = 0)
A/D converter ADAOMO Read 1t03
ADAOCRO to ADAOCR15 Read 1t03
ADAOCROH to ADAOCR15H | Read 1t03
I*C00 to I°C03, I°C04™", I'C05"" IICSO0 to 1ICS3, 11ICS4™", Read 1
lcss"*

Note Not available in the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-
H)
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(4 x ferulfcan + 1)/(2 + j) (MAX.)""?

(2/2)
Peripheral Function Register Name Access k
CAN controller™" CnGMABT"™’, Read/write (fepu/feanmon + 1)/(2 + j) (MIN.)Y*°?
(n=0,1,m=0t031,a | CnGMABTD"™"", (2 x fopu/fcanmop + 1)/(2 + j) (MAX.)""*?
=1t04) CnMASKaL""", CnMASKaH""",
CnLECNmn’
CnINFO™™*",
CnERCNole1’
CnIENmu’
CnINTS"™™",
CnBRP""'e',
CnBTR""'e',
CnTSNole!
CnGMCTRL™™", Read/write (fopulfoan + 1)/(2 + j) (MIN.)"*2
CnGMCS™*", (2 x ferulfean + 1)/(2 + j) (MAX.)""?
CnCTRL"™™"
CnRGPT"Y™, Write (fepuffcanmon + 1)/(2 + j) (MIN.)**?
CnTGPT"™' (2 x fepulfcanmon + 1)/(2 + j) (MAX.)"**
Read (8 x fepuffcanmon + 1)/(2 + j) (MIN.)Y°?
(4 x fepuffcanmon + 1)/(2 + j) (MAX.)V°?
CnLIPTY", Read (8 x fopu/fcanmon + 1)/(2 + j) (MIN.)"**
CnLOPT™™"" (4 x fopu/fcanmop + 1)/(2 + j) (MAX.)""?
CnMCTRLm"*" Write (4 x fepulfcan + 1)/(2 + j) (MIN.)*"?
(5 x ferulfean + 1)/(2 + j) (MAX.)""?
Read (8 x ferulfcan + 1)/(2 + j) (MIN.)""?

CnMDATA0Tm""*", CnMDATAOM"**",
CnMDATATM"*", CnMDATA23m"*",
CnMDATA2m™*", CnMDATA3m"™"",
CnMDATA45m™*", CnMDATA4m"*"",
CnMDATASmM™*", CnMDATAB7m"*",
CnMDATABM"™*", CnMDATA7m""",
CnMDLCm"™*"', CnMCONFm"*",
CnMIDLm"*", CnMIDHm"*"

Write (8 bits)

(4 x fepu/fcanmon + 1)/(2 + j) (MIN.)¥*?
(5 x fepu/fcanmon + 1)/(2 + j) (MAX.)¥?

Write (16 bits)

(2 x fopu/fcanmon + 1)/(2 + j) (MIN.)**
(8 x fopu/fcanmon + 1)/(2 + j) (MAX.)"*

Read (8/16 bits)

MIN.)NoteZ
MAX.)NoteZ

(3 x feru/fcanmon + 1)/(2 + ) (
( ) (

4 x fepu/fcanmon + 1)/(2 +

CRC

CRCD

Write

Number of clocks necessary for access =3 +i+j+ (2 +]j) xk

Notes 1.

CAN controller version only

2. Digits below the decimal point are rounded up.

Caution

Accessing the above registers is prohibited in the following statuses.

generated, it can only be cleared by a reset.

o When the CPU operates with the subclock and the main clock oscillation is stopped

e When the CPU operates with the internal oscillation clock

Remark fcpu:

CPU clock frequency

fcanmon: CAN module system clock

fean:
i
IE

Clock supplied to CAN

Values (0 or 1) of higher 4 bits of VSWC register
Values (0 or 1) of lower 4 bits of VSWC register

If a wait cycle is
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(3) Restriction on conflict between sld instruction and interrupt request

(a)

(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 |d instruction:
e sld instruction:

o Multiplication instruction:

Instruction <2>
mov reg1, reg2

satadd reg1, reg2

and reg1, reg2
add reg1, reg2
mulh regt, reg2

<Example>
<i> Idw [r11],r10

<ii> mov r10, r28
<iii> sld.w 0x28, r10

Countermeasure

Id.b, Id.h, Id.w, Id.bu, Id.hu
sld.b, sld.h, sld.w, sld.bu, sld.hu

not regi, reg2

satadd immb5, reg2

tst regt, reg2
add immb5, reg2
shr immb5, reg2

mul, mulh, mulhi, mulu

satsubr regi, reg2
or regl, reg2
subr reg1, reg2
cmp regl, reg2
sar immb>, reg2

satsub reg1, reg2
xor reg1, reg2
sub regi, reg2
cmp immb, reg2
shl imm5, reg2

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.

<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> Countermeasure by 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.
e 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

41 Features

4.1.1 V850E/SJ3-H
O I/O ports: 128
¢ 5V tolerant/N-ch open-drain output switchable: 60 (ports 0, 3 to 6, 8, 9)
O Input/output specifiable in 1-bit units

41.2 V850E/SK3-H
O 1/0 ports: 156
¢ 5V tolerant/N-ch open-drain output switchable: 78 (ports 0, 2 t0 6, 8, 9, 15)
O Input/output specifiable in 1-bit units
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4.2 Basic Port Configuration
4.21 VB850E/SJ3-H
The VB50E/SJ3-H features a total of 128 I/O ports consisting of ports 0, 1, 3 to 9, CD, CM, CS, CT, DH, and DL.

The port configuration is shown below.

Figure 4-1. Port Configuration Diagram

- P00 PCDO Y
Pono{ ! : Port CD
-— 1 P06 PCD3 |~——
{<—> P10 PCMO [+=——
Port 1 :
- P11 , Port CM
PCM5 |[+~——
- P30 PCSO [+—~
PO”{ ! ! Port CS
- = P39 PCS7 |=———
~——— P40 PCTO [+
Port4{ ! 1 Port CT
~— P42 PCT7 [~
-——=| P50 PDHO [+~
Port 5{ : : } Port DH
~— [ P55 PDH7 [~——
~-— | P60 PDLO [+—~
Port 6 1 ! } Port DL
~— 1 P615 PDL15 |+=—

I E—— P70
Port 7 !

- P715

~—— 1 P80
Port 8{

-~ P81

~— | P9
Port 9 1

-~ P915

Caution Ports 0,3 to 6,8, and 9 are 5V tolerant.

Table 4-1. 1/0 Buffer Power Supplies for Pins

Power Supply Corresponding Pins
AVrero Port 7
AVReF1 Port 1
BVoo Ports CD, CM, CS, CT, DH, DL
EVoo ‘RESET, ports 0,310 6, 8, 9
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4.2.2 VB50E/SK3-H

The VB50E/SK3-H features a total of 156 1/O ports consisting of ports 0 to 9, 13 to 15, CD, CM, CS, CT, DH, and

DL.
The port configuration is shown below.

Figure 4-2. Port Configuration Diagram

Pono{ :

B —

Port1{

B —

Port2{

B

Por‘(S{ 5

B

Port4{ '

Por‘(s{ :

P00 P130
P06 P133
P10 P140
P11
P20 P145
P21 P150
P153
P30 PCDO
P312 PCD3
P40 PCMO
P45 PCM5
P50 PCSO
P57 PCS7
P60 PCTO
P615 PCT7
P70 PDHO
P715 PDH7
P80 PDLO
P85 PDL15
P90
P915

Caution Ports 0,2t06, 8,9, and 15 are 5 V tolerant.

Table 4-2. 1/0 Buffer Power Supplies for Pins

Power Supply Corresponding Pins
AVrero Port 7
AVReF1 Port 1
BVoo Ports 13, 14, CD, CM, CS, CT, DH, DL
EVoo RESET, ports 0, 210 6, 8, 9, 15
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4.3 Port Configuration

Table 4-3. Port Configuration (V850E/SJ3-H)

Item Configuration

Control register Port n mode register (PMn:n=0, 1, 3t0 9, CD, CM, CS, CT, DH, DL)

Port n mode control register (PMCn: n =0, 3 to 6, 8, 9, CD, CM, CS, CT, DH, DL)
Port n function control register (PFCn: n =0, 3t0 6, 8, 9, CD)

Port n function control expansion register (PFCEn: n = 0"", 3, 5, 6, 8, 9)

Port n function register (PFn: n =0, 3t0 6, 8, 9)

Ports 1/0: 128
Note The PFCEQ register is not included in the 4PD70F3931B, 70F3932B, and 70F3933B.

Table 4-4. Port Configuration (V850E/SK3-H)

ltem Configuration

Control register Port n mode register (PMn: n=01t0 9, 13 to 15, CD, CM, CS, CT, DH, DL)

Port n mode control register (PMCn: n=0,2t0 6, 8,9, 15, CD, CM, CS, CT, DH, DL)
Port n function control register (PFCn: n =0, 3 to 6, 8, 9, CD)

Port n function control expansion register (PFCEn: n =0, 3, 5, 6, 8, 9)

Port n function register (PFn: n=0,21t0 6, 8, 9, 15)

Ports 1/0: 156

(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: 00H (output latch) R/W

7 6 5 7 3 2 1 0
Pn | Pz | Pe | Pns | Pna | Pns | P2 | Pt | Pno |
Pnm Control of output data (in output mode)
0 QOutputs 0.
1 Outputs 1.

Data is written to or read from the Pn register as follows, regardless of the setting of the PMCn register.

Table 4-5. Writing/Reading Pn Register

Setting of PMn Register Writing to Pn Register Reading from Pn Register
Output mode Data is written to the output latch"*. The value of the output latch is read.
(PMnm = 0) In the port mode (PMCn = 0), the contents of the
output latch are output from the pins.
Input mode Data is written to the output latch. The pin status is read.
(PMnm = 1) The pin status is not affected"*.

Note The value written to the output latch is retained until a new value is written to the output latch.
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)

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 | PMna | PMn3 | PMn2 | PMmnt | PMno |

PMnm Control of input/output mode

0 Output mode

1 Input mode

(©)

Port n mode control register (PMCn)
The PMChn 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: 00H R/W

7 6 5 4 3 2 1 0
PMCn | PMmcn7 | PMCn6 | PMCns | PMCn4 | PMCn3 | PMCn2 | PMCn1 | PMCno |

PMCnm Specification of operation mode

0 Port mode

1 Alternate function mode

(4)

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 1 0
PFCn [ PFCn7 | PFCn6 | PFCns | PFCnd | PFCn3 | PFCn2 | PFCn1 | PFCno |

PFCnm Specification of alternate function
0 Alternate function 1
1 Alternate function 2
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(5) 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

(6) Port n function register (PFn)
The PFn register specifies normal output or N-ch open-drain output.
Each bit of this register corresponds to one pin of port n, and the output mode of the port pin can be

specified in 1-bit units.

After reset: 00OH R/W

7 6 5 4 3 2 i 0
PFn | PFn7 | PFn6 | PFns | PFn4 | PFn3 | PFn2 | PFn1 | PFno |

PFnm\ete Control of normal output/N-ch open-drain output

0 Normal output (CMOS output)

1 N-ch open-drain output

Note The PFnm bit of the PFn register is valid only when the PMnm bit of the PMn register is 0 (when the
output mode is specified) in port mode (PMCnm bit = 0). When the PMnm bit is 1 (when the input mode
is specified), the set value of the PFn register is invalid.
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(7) Port setting
Set a port as illustrated below.

Figure 4-3. Setting of Each Register and Pin Function

Port mode
Output mode “0”
PMn register
Input mode “1”

Alternate function
(when two alternate

functions are available) “q

Alternate function 1 “0”

PFCn register PMChn register

Alternate function 2 “q”

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

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

\ J

Remark Set the alternate functions in the following sequence.

<1> Set the PFCn and PFCEn registers.
<2> Set the PFCn register.
<3> Set the INTRn or INTFn register (to specify an external interrupt pin).

If the PMCn register is set first, an unintended function may be set while the PFCn and PFCEn
registers are being set.
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4.3.1 Port0
Port 0 is a 7-bit port for which 1/O settings can be controlled in 1-bit units.
Port 0 includes the following alternate-function pins.

Table 4-6. Port 0 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
POO 6 6 | TIP61/TOP61/SDA04" ™" I/0 Selectable as N-ch open-drain output Note 3
PO1 7 7 | TIP60/TOP60/SCLO4™"" 110 Note 3
P02 17 19 | NMI Input L-1
P03 18 20 | INTPO/ADTRG Input N-1
P04 19 21 INTP1 Input L-1
P05 20 22 | INTP2/DRST™"? Input AA-1
P06 21 23 | INTP3 Input L-1
Notes 1. The SDA04 and SCLO4 pins are not included in the 4PD70F3931B (V850E/SJ3-H), 70F3932B

Caution

Remark

(V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).

The DRST pin is for on-chip debugging.

If on-chip debugging is not used, fix the PO5/INTP2/DRST pin to low level between when the reset
signal of the RES?pin is released and when the OCDM.OCDMO bit is cleared (0).

For details, see 4.6.3 Cautions on on-chip debug pins.

Product other than 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H),

and 70F3933B (V850E/SJ3-H): U-16
uPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H): U-4

The P00 to P06 pins have hysteresis characteristics in the input mode of the alternate function,
but do not have hysteresis characteristics in the port mode.

SJ3-H: V850E/SJ3-H

SK3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB50E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 0 register (P0)

After reset: 00H (output latch) R/W Address: FFFFF400H
7 6 5 4 3 2 1 0
Po | o | Pos | Pos | Po4 | Po3 | Po2 | Pot | Poo |
POn Output data control (in output mode) (n = 0 to 6)
0 Outputs 0.
1 Outputs 1.
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(2) Port 0 mode register (PMO0)

After reset: FFH R/W Address: FFFFF420H

7 6 5 4 3 2 ! 0
PMo | 1 | Pmos | Pmos | Pmosa | Pmos | Pmoz | PMo1 | Pmoo |
PMOn 1/0 mode control (n = 0 to 6)

0 Output mode

1 Input mode

(3) Port 0 mode control register (PMCO0)

After reset: 00H R/W  Address: FFFFF440H

7 6 5 4 3 2 1 0
PMco | o | PMCos | PMCos | PMCo4 | PMCO3 | PMCO2 | PMCO1 | PMCOO |
PMCO06 Specification of P06 pin operation mode
0 I/0 port
1 INTP3 input
PMCO05 Specification of P05 pin operation mode
0 I/O port
1 INTP2 input
PMC04 Specification of P04 pin operation mode
0 I/O port
1 INTP1 input
PMCO03 Specification of P03 pin operation mode
0 I/O port

1 INTPO input/ADTRG input

PMCO02 Specification of P02 pin operation mode
0 I/0 port
1 NMI input

PMCO1 Specification of PO1 pin operation mode
0 I/O port

1 TIP60 input/TOP60 output/SCLO4N 1/0

PMCO00 Specification of POO pin operation mode
0 I/O port
1 TIP61 input/TOP61 output/SDA04N® |/O

Note The SCLO4 and SDAO4 pins are not included in the pPD70F3931B (V850E/SJ3-H),
70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).

Caution The PO5/INTP2/DRST pin becomes the DRST pin regardless of the value of the
PMCO05 bit when the OCDM.OCDMO bit = 1.
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(4) Port 0 function control register (PFCO0)

After reset: O0H R/W  Address: FFFFF460H

7 6 5 4 3 2 1 0
PFco | o | o | o | o |Prcosa| o | PFCot | PFCOO |

Remark For details about alternate function specification, see 4.3.1 (6) Port 0 alternate function
specification.

(5) Port 0 function control expansion register (PFCEQ) (Not included in the 4PD70F3931B (V850E/SJ3-H),
70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).)

After reset: 00H R/W Address: FFFFF700H

7 6 5 4 3 2 ! 0
Prceo [ o | o | o | o | o | o |prcEot|PFcE |

Remark For details about alternate function specification, see 4.3.1 (6) Port 0 alternate function
specification.

(6) Port 0 alternate function specification

PFCO03 Specification of P03 pin alternate function
0 INTPO input
1 ADTRG input
PFCEO1 PFCO1 Specification of P01 pin alternate function
0 0 TIP60 input
0 1 TOP60 output
1 0 SCL04"™ 1/0
1 1 Setting prohibited
PFCEO0 PFCO00 Specification of P00 pin alternate function
0 0 TIP61 input
0 1 TOP61 output
1 0 SCL04"™" I/O
1 1 Setting prohibited

Note The SCL04 and SDA04 pins are not included in the xPD70F3931B (V850E/SJ3-H), 70F3932B
(V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
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(7) Port 0 function register (PFO0)

After reset: 00H R/W Address: FFFFFC60H

7 6 5 4 3 2 1 0
PF0 | o | PFos | PFos | PFos | PFos | PFo2 | PFo1 | PFoo |
PFOn Control of normal output or N-ch open-drain output (n = 0 to 6)

0 Normal output (CMOS output)

1 N-ch open drain output

Caution To pull up an output pin at EVoo or higher, be sure to set the appropriate PFOn bit to 1.
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432 Port1i
Port 1 is a 2-bit port for which 1/O settings can be controlled in 1-bit units.
Port 1 includes the following alternate-function pins.

Table 4-7. Port 1 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P10 3 3 | ANOO Output - A-2
P11 4 4 | ANO1 Output - A-2

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 1 register (P1)

After reset: 00H (output latch) R/W Address: FFFFF402H

7 5 4 3 2 1 0
Pt | o | o [ o | o [ o | o | P11 | pio |
Pin Output data control (in output mode) (n =0, 1)
0 Outputs 0
1 Outputs 1

Caution Do not read/write the P1 register during D/A conversion (see 15.4.3 Cautions).

(2) Port 1 mode register (PM1)

After reset: FFH R/W  Address: FFFFF422H

7 6 5 4 3 2 1 0
mt [ 1 1 ] 1 | 1 [ 1 | 1 | pwit | Pmio |
PM1n 1/0 mode control (n =0, 1)

0 Output mode

1 Input mode

Cautions 1. When using P1n as alternate functions (ANOn pin output), set the PM1n bit to 1.
2. When using one of the PM10 and PM11 pins as an I/O port and the other as a D/A

output pin, do so in an application where the port I/O level does not change
during D/A output.
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4.3.3 Port 2 (V850E/SK3-H only)
Port 2 is a 2-bit port for which 1/O settings can be controlled in 1-bit units.
Port 2 includes the following alternate-function pins.

Table 4-8. Port 2 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P20 - 8 | SDA0O4 110 N-ch open-drain output selectable E-3
P21 - 9 | SCL04 1/O E-3

Caution The P20 and P21 pins have hysteresis characteristics in the input mode of the alternate-
function pin, but do not have the hysteresis characteristics in the port mode.

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 2 register (P2)

After reset: 00H (output latch) R/W Address: FFFFF404H

6 5 4 3 2 1 0
2| o | o | o | o | o | o | P | P |
P2n Output data control (in output mode) (n =0, 1)
0 Outputs 0.
1 Outputs 1.

(2) Port 2 mode register (PM2)

After reset: FFH R/W  Address: FFFFF424H

7 6 5 4 3 2 1 0
P2 |1 1 1 1 1 1| pm21 | Pm2o |
PM2n 1/0O mode control (n =0, 1)

0 Output mode

1 Input mode
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(3) Port 2 mode control register (PMC2)

After reset: 00H R/W Address: FFFFF444H
4 3 2 1 0
PMc2 | o o | o | o | o | o |pmcat]Pmcao |
PMC21 Specification of P21 pin operation mode
0 1/0 port
1 SCL04 I/0
PMC20 Specification of P20 pin operation mode
0 1/0 port
1 SDA04 I/0

(4) Port 2 function register (PF2)

After reset: 00H R/W Address: FFFFFC64H
4 3 2 1 0
PF2 | 0 o | o | o | o | o | prt | pro |
PF2n Control of normal output or N-ch open-drain output (n =0, 1)
0 Normal output (CMOS output)

N-ch open-drain output

Caution To pull up an output pin at EVop or higher, be sure to set the appropriate PF2n bit to 1.
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434 Port3
Port 3 is a 10-bit (V850E/SJ3-H) or 13-bit (V850E/SK3-H) port for which 1/O settings can be controlled in 1-bit

units.

Port 3 includes the following alternate-function pins.

Table 4-9. Port 3 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|[SK3-H
GJ | GM

P30 25 30 | TXDA0O/SOB4 Output | Selectable as N-ch open-drain output G-2
P31 26 31 | RXDAO/INTP7/SIB4 Input N-3
P32 27 | 32 | ASCKAO/SCKB4/TIPOO/TOPOO |  1/O U-1
P33 28 33 | TIPO1/TOP01/CTXD1""*? I/0 uU-2
P34 29 | 34 | TIP10/TOP10/CRXD1""? I/0 U-3
P35 30 35 | TIP11/TOP11 I/0 U-4
P36 31 | 36 | CTXDO™ ¥IETX0 Output G-2
P37 32 | 37 | CRXDO" ¥IERX0 Input G-3
P38 35 40 | TXDA2/SDA00/SIB2 I/0 U-17
P39 36 | 41 | RXDA2/SCLO0/SCKB2 10 u-18
P310"*! - 42 | soB2™*! Output U-19
P311"*’ - 43 | TXDA2"™™" Output E-2
p312te! - 44 | RXDA2™"' Input E-1

Notes 1. V850E/SK3-H only

2. CAN controller (2-channel) version only
3. CAN controller version only
Caution The P31 to P35, P37 to P39, and P312 pins have hysteresis characteristics in the input mode of
the alternate-function pin, but do not have the hysteresis characteristics in the port mode.
Remark SJ3-H: V850E/SJ3-H

SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(1) Port 3 register (P3)

After reset: 0000H (output latch) R/W Address: P3 FFFFF406H,
P3L FFFFF406H, P3H FFFFF407H

15 14 13 12 11 10 9 8
P3(P3H) | o | o | o |pat2ve|patinee|patove | pag | Pss |
7 6 5 4 3 2 : 0
PaL) | Pa7 | Pas | Pas | Paa | Pas | Pa2 | P31 | pPao |
P3n Output data control (in output mode)
0 Outputs 0.
1 Outputs 1.

Note Valid for the V850E/SKS3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H. However, the read value becomes undefined.

Caution Be sure to clear bits 13 to 15 to “0”.

Remarks 1. The P3 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the P3 register as the P3H register and the
lower 8 bits as the P3L register, P3 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the P3 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the P3H register.
3. V850E/SJ3-H:n=010 9
V850E/SK3-H:n=01to 12
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(2) Port 3 mode register (PM3)

After reset: FFFFH R/W Address: PM3 FFFFF426H,
PM3L FFFFF426H, PM3H FFFFF427H
15 14 13 12 11 10 9 8

PM3(PM3H) [ 1 | 1 | 1 |PmataNee PM310%| PM39 | Pm3g |

7 6 5 4 3 2 1 0
(PM3L) | Pm37 | Pm36 | PM35 | PM34 | PM33 | PM32 | PM31 | Pm3o |

PM311Note

PM3n 1/0O mode control

0 Output mode

1 Input mode

Note Valid for the V850E/SK3-H only.
Be sure to set this bit to 1 in the V850E/SJ3-H.

Caution Be sure to set bits 13 to 15 to “1”.

Remarks 1. The PMB3 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PM3 register as the PM3H register and the
lower 8 bits as the PM3L register, PM3 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the PM3 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PM3H register.
3. VB50E/SJ3-H:n=0t09
V850E/SK3-H: n=0to 12
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(3) Port 3 mode control register (PMC3)

(1/2)
After reset: 0000H R/W Address: PMC3 FFFFF446H,
PMC3L FFFFF446H, PMC3H FFFFF447H
15 14 13 12 11 10 9 8
PMC3(PMC3H) [ o | o | o |pmcatepucsiitefpucator | Pmcae | Pumcas |
7 6 5 4 3 2 1 0
(PMC3L) | PMC37 | PMC36 | PMC35 | PMC34 | PMC33 | PMC32 | PMC31 | PMC30 |
PMC312Nete Specification of P312 pin operation mode
0 I/O port
1 RXDA2N°te 2 input
PMC311Note Specification of P311 pin operation mode
0 I/0 port
1 TXDA2Nt 2 oytput
PMC31QNete! Specification of P310 pin operation mode
0 1/O port
1 SOB2Nete2 pytput
PMC39 Specification of P39 pin operation mode
0 1/0O port
1 RXDAZ2 input/SCLO00 I/0/SCKB2 I/0
PMC38 Specification of P38 pin operation mode
0 1/0 port
1 TXDAZ2 output/SDA0O I/0/SIB2 input
PMC37 Specification of P37 pin operation mode
0 1/O port
1 CRXDOMe'® 3 input/IERXO0 input
PMC36 Specification of P36 pin operation mode
0 I/O port
1 CTXDONete 3 output/IETXO0 output
PMC35 Specification of P35 pin operation mode
0 I/0 port
1 TIP11 input/TOP11 output
Notes 1. Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.
2. VB850E/SK3-H only
3. CAN controller version only
Caution Be sure to clear bits 13 to 15 to “0”.
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@/2)

Specification of P34 pin operation mode

1/0 port

TIP10 input/TOP10 output/CRXD1N°t input

Specification of P33 pin operation mode

1/0 port

TIPO1 input/TOPO1 output/CTXD1Nete output

Specification of P32 pin operation mode

1/0 port

ASCKAO input/SCKB4 I/O/TIP00 input/TOPOO0 output

Specification of P31 pin operation mode

1/0 port

RXDAO input/INTP7 input/SIB4 input

Specification of P30 pin operation mode

1/0 port

TXDAO output/SOB4 output

Note CAN controller (2-channel) version only

Remarks 1. The PMC3 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PMCS register as the PMC3H register and
the lower 8 bits as the PMCS3L register, PMC3 can be read or written in 8-bit or 1-bit
units.

2. To read/write bits 8 to 15 of the PMCS register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the PMC3H register.

R01UH0247EJ0500 Rev.5.00
Feb 29, 2012

RRENESAS

Page 146 of 1579



V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

(4) Port 3 function control register (PFC3)

After reset: 0000H R/W Address: PFC3 FFFFF466H,
PFC3L FFFFF466H, PFC3L FFFFF467H

15 14 13 12 11 10 9 8
PFC3(PFC3H) | o | o | o | o | o |prcatome| PFcag | PFCas |

7 6 5 4 3 2 1 0
(PFCaL) | PFca7 | PFCas | PFC3s | PFCa4 | PFCas | PFcaz | PFCat | PFcao |

Note Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.

Caution Be sure to clear bits 11 to 15 to “0”.

Remarks 1. For details of alternate function specification, see 4.3.4 (6) Port 3 alternate function

specification.

2. The PFC3 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PFC3 register as the PFC3H register and
the lower 8 bits as the PFC3L register, PFC3 can be read or written in 8-bit and 1-bit
units.

3. To read/write bits 8 to 15 of the PFC3 register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the PFC3H register.

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

After reset: 0000H R/W Address: PFCE3 FFFFF706H,
PFCE3L FFFFF706H, PFCE3H FFFFF707H

15 14 13 12 1 10 9 8

PFCE3(PFCE3H) | o | o | o | o | o |preEsio] PFCEs9 | PFCESs |
6 5 4 3 2 1 0

Preeay | o | o | o |PrcEss|pPFcEss|PFCE32| o | o |

Note Valid for the V850E/SKS3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.

Caution Be sure to clear bits 0,1, 5to 7, and 11 to 15 to “0”.

Remark For details about alternate function specification, see 4.3.4 (6) Port 3 alternate function
specification.
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(6) Port 3 alternate function specification

PFCE310 PFC310 Specification of P310 pin alternate function
1 0 S0B2"*" output
Other than above Setting prohibited
PFCE39 PFC39 Specification of P39 pin alternate function
0 0 RXDAZ2 input
0 1 SCLO00 I/0
1 0 SCKB2 1/0
1 1 Setting prohibited
PFCE38 PFC38 Specification of P38 pin alternate function
0 0 TXDA2 output
0 1 SDAOO I/0
1 0 SIB2 input
1 1 Setting prohibited
PFC37 Specification of P37 pin alternate function
0 CRXDO0"™"? input
1 TERXO input
PFC36 Specification of P36 pin alternate function
0 CTXDO0"™"*? output
1 TETXO output
PFC35 Specification of P35 pin alternate function
0 TIP11 input
1 TOP11 output

Notes 1. V850E/SK3-H only
2. CAN controller version only
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PFCE34 PFC34 Specification of P34 pin alternate function
0 0 TIP10 input
0 1 TOP10 output
1 0 CRXD1""*" input
1 1 Setting prohibited
PFCE33 PFC33 Specification of P33 pin alternate function
0 0 TIPO1 input
0 1 TOPO1 output
1 0 CTXD1"™"" output
1 1 Setting prohibited
PFCE32 PFC32 Specification of P32 pin alternate function
0 0 ASCKAQO input
0 1 'SCKB4 1/0
1 0 TIPOO input
1 1 TOPOO output
PFC31 Specification of P31 pin alternate function
0 RXDAO input/INTP7"°? input
1 SIB4 input
PFC30 Specification of P30 pin alternate function
0 TXDAO output
1 SOB4 output

Notes 1. CAN controller (2-channel) version only
2. The INTP7 pin and RXDAO pin are alternate-function pins. When using the pin as the RXDAO
pin, disable edge detection for the INTP7 alternate-function pin. (Clear the INTF3.INTF31 bit
and the INTR3.INTR31 bit to 0.) When using the pin as the INTP7 pin, stop UARTAO
reception. (Clear the UAOCTLO.UAORXE bit to 0.)
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(7) Port 3 function register (PF3)

After reset: 0000H R/W Address: PF3 FFFFFC66H,
PF3L FFFFFC66H, PF3H FFFFFC67H

15 14 13 12 11 10 9 8
PF3(PF3H) | o | o | o |PFa12ve|pFariepratoree| prag | Prag |
7 6 5 4 3 2 1 0

(PF3L) | PFa7 | PF3s | PF35 | PFa4 | PFa3 | PF32 | PF31 | PF30 |

PF3n Control of normal output or N-ch open-drain output

0 Normal output (CMOS output)

1 N-ch open-drain output

Note Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.

Cautions 1. To pull up an output pin at EVobp or higher, be sure to set the appropriate PF3n bit
to1.
2. Be sure to clear bits 13 to 15 to “0”.

Remarks 1. The PF3 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PF3 register as the PF3H register and the
lower 8 bits as the PF3L register, PF3 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the PF3 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PF3H register.
3. VB50E/SJ3-H:n=0t09
VB850E/SK3-H:n =010 12
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435 Port4
Port 4 is a 3-bit (V850E/SJ3-H) or 6-bit (VB50E/SKS3-H) port that controls 1/0 in 1-bit units.
Port 4 includes the following alternate-function pins.

Table 4-10. Port 4 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P40 22 24 | SIBO/SDAO1 I/0 Selectable as N-ch open-drain output G-5
P41 23 25 | SOB0/SCLO1 110 G-6
P42 24 | 26 | SCKBO/INTP2 10 N-4
p43"e - 27 - - C-1
P44Ne - | 28 |IETXO™" Output E-2
P45 - | 29 |IERXQ"™"* Input E-1

Note V850E/SK3-H only

Caution The P40 to P42 and 45 pins have hysteresis characteristics in the input mode of the alternate-
function pin, but do not have the hysteresis characteristics in the port mode.

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 4 register (P4)

After reset: 00H (output latch) R/W Address: FFFFF408H

6 5 4 3 2 1 0
Pa | o | o | paster| pagvee | pagve | pa2 | pat | Pao |
P4n Output data control (in output mode)
0 Outputs 0.
1 Outputs 1.

Note Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H. However, the read value becomes undefined.

Caution Be sure to clear bits 6 and 7 to “0”.

Remark V850E/SJ3-H:n=0to2
V850E/SK3-H: n=01t0 5
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(2) Port 4 mode register (PM4)

After reset: FFH R/W  Address: FFFFF428H
7 6 5 4 3 2 i 0
PMa [ 1 | 1 | PM4sMe| pmagtee| pmdsiee| pMdz | PM4t | PM4O |

PM4n

I/O mode control

0 Output mode

1 Input mode

Remark

Note Valid for the V850E/SK3-H only.
Be sure to set this bit to 1 in the V850E/SJ3-H.

Caution Be sure to set bits 6 and 7 to “1”.

V850E/SJ3-H: n=01t02
VB50E/SK3-H: n=0t0 5
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(3) Port 4 mode control register (PMC4)

After reset: 00H R/W Address: FFFFF448H

6 5 4 3 2 1 0
PMc4 [ o | o |pmcas™'[pmcas™!| o | PMC42 | PMC41 | PMC40 |
PMC45Nete! Specification of P45 pin operation mode
0 1/0O port
1 IERXON°t 2 jnput
PMC44hete! Specification of P44 pin operation mode
0 1/0 port
1 IERXON°t 2 output
PMC42 Specification of P42 pin operation mode
0 I/O port

1 SCKBO I/O/INTP2 input

PMC41 Specification of P41 pin operation mode

0 I/O port

1 SOBO output/SCLO1 I/O

PMC40 Specification of P40 pin operation mode

0 1/O port

1 SIBO input/SDA01 I/O

Notes 1. Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.
2. V850E/SK3-H only

Caution Be sure to clear bits 3, 6, and 7 to “0”.
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(4) Port 4 function control register (PFC4)

After reset: 00H R/W  Address: FFFFF468H

7 6 5 4 3 2 1 0
Prca [ o | o | o | o | o |Prcaz | PFcar | PFC4o |
PFC42 Specification of P42 pin alternate function
0 SCKBO I/0
1 INTP2 input
PFC41 Specification of P41 pin alternate function

0 SOBO output
1 SCLO1 1/0

PFC40 Specification of P40 pin alternate function
0 SIBO input
1 SDAO01 I/0

Caution Be sure to clear bits 3 to 7 to “0”.

(5) Port 4 function register (PF4)

After reset: 00H R/W Address: FFFFFC68H

6 5 4 3 2 | 0
PF4 [ 0 | 0 | PF4sM| pragve | pragve| PF42 | PF41 | PF40 |

PF4n Control of normal output or N-ch open-drain output

0 Normal output (CMOS output)

1 N-ch open-drain output

Note Valid for the V850E/SKS3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.

Cautions 1. To pull up an output pin at EVobp or higher, be sure to set the appropriate PF4n bit
to1.
2. Be sure to clear bits 6 and 7 to “0”.

Remark V850E/SJ3-H:n=0to2
V850E/SK3-H: n=0t0 5
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43.6 Port5

Port 5 is a 6-bit (V850E/SJ3-H) or 8-bit (VB50E/SKS3-H) port that controls 1/0 in 1-bit units.

Port 5 includes the following alternate-function pins.

Table 4-11. Port 5 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark Block Type
SJ3-H|SK3-H
GJ | GM

P50 37 | 45 | KRO/TIQ01/TOQO1/RTP0OO /0 Selectable as N-ch open-drain output | U-5
P51 38 | 46 | INTP7/KR1/TIQ02/TOQ02/RTPO1 1/0 U-20
P52 39 | 47 | KR2/TIQO3/TOQO3/RTP02/DDI""" 1/0 U-6
P53 40 | 48 | SIB2/KR3/TIQ00/TOQO0/RTPO3/DDO™*" |  1/O u-7
P54 41 | 49 | SOB2/KR4/RTP04/DCK"™" I/0 u-8
P55 42 | 50 | SCKB2/KR5/RTP05/DMS""’ 1/0 u-9
P56"°? - | 51 | RXDA4""* Input E-1
pP57"? - | 52 | TXDA4""* Output E-2

Notes 1. The DDI, DDO, DCK, and DMS pins are for on-chip debugging.
If on-chip debugging is not used, fix the PO5/INTP2/DRST pin to low level between when the reset
signal of the Iﬁpin is released and when the OCDM.OCDMO bit is cleared (0).

For details, see 4.6.3 Cautions on on-chip debug pins.
2. VB850E/SK3-H only

Cautions 1. When the power is turned on, the P53 pin may momentarily output an undefined level.
2. The P50 to P56 pins have hysteresis characteristics in the input mode of the alternate

function, but do not have hysteresis characteristics in the port mode.

Remark SJ3-H: V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)

GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 5 register (P5)

7 6 5 4 3 2 1 0
P5s | Ps7e | psghe | pss | psa | Pss | Ps2 | Pst | Pso |
P5n Output data control (in output mode)

After reset: 00H (output latch) R/W Address: FFFFF40AH

0 Outputs 0.

1 Outputs 1.

Note Valid for the V850E/SKS3-H only.

Be sure to clear this bit to 0 in the V850E/SJ3-H. However, the read value becomes undefined.

Remark V850E/SJ3-H:n=0to5
V850E/SK3-H: n=0to 7
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(2) Port 5 mode register (PM5)

After reset: FFH R/W  Address: FFFFF42AH

7 6 5 4 3 2 1 0
PMs | PM57V| Pms6Me| PMs5 | PMs4 | PMs3 | PMs2 | PMst | PMso |
PM5n 1/0 mode control

0 Output mode

1 Input mode

Note Valid for the V850E/SK3-H only.
Be sure to set this bit to 1 in the V850E/SJ3-H.

Remark V850E/SJ3-H:n=0t05
V850E/SK3-H: n=0to 7
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(3) Port 5 mode control register (PMC5)

After reset: 00H R/W Address: FFFFF44AH

7 6 5 4 3 2 1 0
PMC5  [PMCs7*e |PMCs6* | PMC55 | PMC54 | PMC53 | PMC52 | PMC51 | PMC50 |
PMC57Nete Specification of P57 pin operation mode
0 I/O port

1 TXDA4N°e 2 output

PMC56Nte ! Specification of P56 pin operation mode
0 1/0 port
1 RXDA4Nete 2 jnput

PMC55 Specification of P55 pin operation mode
0 1/0 port
1 SCKB2 1/0/KR5 input/RTPO5 output

PMC54 Specification of P54 pin operation mode
0 1/0 port
1 SOB2 output/KR4 input/RTP04 output

PMC53 Specification of P53 pin operation mode
0 1/0 port
1 SIB2 input/KR3 input/TIQ00 input/TOQO0 output/RTP03 output

PMC52 Specification of P52 pin operation mode
0 1/0 port
1 KR2 input/TIQ03 input/TOQO3 output/RTP02 output

PMC51 Specification of P51 pin operation mode
0 1/0 port
1 INTP7 input/KR1 input/TIQ02 input/TOQO02 output/RTPO1 output

PMC50 Specification of P50 pin operation mode
0 1/0 port
1 KRO input/TIQ01 input/TOQO1 output/RTPO0 output

Notes 1. Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.
2. VB850E/SK3-H only

(4) Port 5 function control register (PFC5)

After reset: 00H R/W  Address: FFFFF46AH

6 5 4 3 2 ! 0
PFCs | 0 | o | PFcss | Prosa | PFCss | PFCs2 | PFCst | PFCSO |

Remark For details about alternate function specification, see 4.3.6 (6) Port 5 alternate function
specification.
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(5) Port 5 function control expansion register (PFCE5)

After reset: 00H R/W Address: FFFFF70AH

6 5 4 3 2 1 0
PFCEs | 0 | o |PFCEss|PFCEs4 | PFCESS | PFCES2 | PFCEST | PFCESO |

Remark For details about alternate function specification, see 4.3.6 (6) Port 5 alternate function
specification.

(6) Port 5 alternate function specification

PFCE55 PFC55 Specification of P55 pin alternate function
0 0 SCKB2 I/0
0 1 KR5 input
1 0 Setting prohibited
1 1 RTPO5 output

PFCE54 PFC54 Specification of P54 pin alternate function
0 0 SOB2 output
0 1 KR4 input
1 0 Setting prohibited
1 1 RTPO04 output

PFCES53 PFC53 Specification of P53 pin alternate function
0 0 SIB2 input
0 1 KR3"" input/TIQ00 input
1 0 TOQOO0 output
1 1 RTPO3 output

PFCE52 PFC52 Specification of P52 pin alternate function
0 0 Setting prohibited
0 1 KR2"" input/TIQO3 input
1 0 TOQO3 input
1 1 RTPO2 output

PFCE51 PFC51 Specification of P51 pin alternate function
0 0 INTP7 input
0 1 KR1"* input/TIQ02 input
1 0 TOQO2 output
1 1 RTPO1 output
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PFCE50 PFC50 Specification of P50 pin alternate function
0 0 Setting prohibited
0 1 KRO"™" input/TIQO1 input
1 0 TOQO1 output
1 1 RTPOO output

Note The KRn pin and TIQOm pin are alternate-function pins. When using the pin as the TIQOm pin,
disable KRn pin key return detection, which is the alternate function. (Clear the KRM.KRMn bit to
0.) Also, when using the pin as the KRn pin, disable TIQOm pin edge detection, which is the
alternate function (n =010 3, m=0to 3).

Pin Name Use as TIQOm Pin Use as KRn Pin
KRO/TIQO1 KRM.KRMO bit = 0 TQOIOC1.TQOIS3, TQOIS2 bits = 00
KR1/T1Q02 KRM.KRM1 bit =0 TQOIOC1.TQOIS5, TQOIS4 bits = 00
KR2/TIQ03 KRM.KRM2 bit = 0 TQOIOC1.TQOIS7, TQOIS6 bits = 00
KR3/TIQ00 KRM.KRMS bit = 0 TQOIOC1.TQOIS1, TQOISO bits = 00

TQOIOC2.TQOEES1, TQOEESO bits = 00
TQOIOC2.TQOETS1, TQOETSO bits = 00

(7) Port 5 function register (PF5)

After reset: 00H R/W Address: FFFFFC6AH

7 6 5 4 3 2 1 0
PF5 | PF57'| PFsgM | PF55 | PFs4 | PF53 | PF52 | PF51 | PF50 |
PF5n Control of normal output or N-ch open-drain output

0 Normal output (CMOS output)

1 N-ch open-drain output

Note Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.

Caution To pull up an output pin at EVop or higher, be sure to set the appropriate PF5n bit to 1.

Remark V850E/SJ3-H:n=0to5
V850E/SK3-H: n=0to 7
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4.3.7 Port6
Port 6 is a 16-bit port for which I/O settings can be controlled in 1-bit units.

Port 6 includes the following alternate-function pins.

Table 4-12. Port 6 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block
SJ3-H|SK3-H Type
GJ | GM
P60 43 53 | RTP10/RXDA4/SIEQ"™"" I/0 Selectable as N-ch open-drain output | Note 2
P61 44 54 | RTP11/TXDA4/SOEQ""" Output Note 2
P62 45 | 55 | RTP12/SCKEQ™™' e} Note 2
P63 46 | 56 | RTP13/SIE1""'/KR4 I/0 Note 2
P64 47 | 57 | RTP14/SOE1"™""/KR5 I/0 Note 2
P65 48 58 | RTP15/SCKE1""*"/KR2/TIQ03/TOQ03 I/0 Note 2
P66 49 59 | SIB5/INTP9/KR3/TIQ00/TOQ00 I/0 U-26
P67 50 60 | SOB5/RXDA5/SDA05""" 1/0 Note 2
P68 51 | 61 | SCKB5/TXDA5/SCLO5""" e} Note 2
P69 52 62 | TIP70/TOP70/TENC70 I/0 U-29
P610 53 63 | TIP71/TENC71 Input U-30
P611 54 | 64 | TOP71/TECR7 I/0 U-31
P612 55 65 | TIP80/TOP80/TENC80 I/0 U-29
P613 56 66 | TIP81/TOP81/TENCS81 I/0 U-29
P614 57 67 | SDAO3/TECR8 I/0 U-32
P615 58 68 | SCLO3 I/0 E-3
Notes 1. These pins are not included in the #PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and
70F3933B (V850E/SJ3-H).
2. Block types differ for each product.
e Products other than xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H)
Pin name P60 P61 P62 P63 P64 P65 P67 P68
Block type U-21 u-22 U-38 U-23 uU-24 uU-25 u-27 U-28
e 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H)
Pin name P60 P61 P62 P63 P64 P65 P67 P68
Block type G-1 G-2 E-2 U-36 U-36 uU-37 G-1 G-7
Caution The P60 and P62 to P615 pins have hysteresis characteristics in the input mode of the
alternate-function pin, but do not have the hysteresis characteristics in the port mode.
Remark SJ3-H: V850E/SJ3-H
SKB3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(1) Port 6 register (P6)

After reset: 0000H (output latch) R/W Address: P6 FFFFF40CH
P6L FFFFF40CH, P6LH FFFFF40DH

15 14 13 12 11 10 9 8
Pe(PeH) | Pe15 | Pe14 | Pet3 | Pe12 | P61t | Peto | Peo | Pes |
7 6 5 4 3 2 ! 0
PeL) | P67 | Pe6 | Pes | Pe4 | Pe3 | Pe2 | Pet | Peo |
P6én Qutput data control (in output mode) (n =0 to 15)
0 Outputs 0.
1 Outputs 1.

Remarks 1. The P6 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the P6 register as the P6H register and the
lower 8 bits as the P6L register, P6 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the P6 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the P6H register.

(2) Port 6 mode register (PM6)

After reset: FFFFH R/W  Address: PM6 FFFFF42CH
PM6L FFFFF42CH, PM6H FFFFF42DH

15 14 13 12 11 10 9 8
PM6 (PM6H) | PM615 | PM614 | PM613 | PMe12 | PMe11 | PMe10 | PMeo | PMmes |

7 6 5 4 3 2 ! 0
(PM6L) | Pme7 | PMes | PMes | Pmes4 | Pmes | Pme2 | Pme1 | Pmeo |

PM6n 1/0 mode control (n =0 to 15)

0 OQutput mode

1 Input mode

Remarks 1. The PM6 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PM6 register as the PM6H register and the
lower 8 bits as the PM6L register, PM6 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the PM®6 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PM6H register.
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(3) Port 6 mode control register (PMC6)

(1/2

After reset: 0000H R/W Address: PMC6 FFFFF44CH

PMC6L FFFFF44CH, PMC6H FFFFF44DH

15 14 13 12 11 10 9 8
PMC6 (PMC6H) | PMC615| PMC614 | PMC613] PMC612 | PMC611| PMC610 | PMC69 | PMCES |

7 6 5 4 3 2 1 0
(PMceL) | PMC67 | PMCe6 | PMCe5 | PMCe4 | PMCe3 | PmMcs2 | PmMcst | Pmcso |

PMC615 Specification of P615 pin operation mode
0 1/0 port
1 SCLO3 I/0

PMC614 Specification of P614 pin operation mode
0 1/0 port

1 SDAO03 I/O/TECRS input

PMC613
0 1/0 port
1 TIP81 input/TOP81 output/TENC81 input

Specification of P613 pin operation mode

PMC612
0 1/0 port
1 TIP80 input/TOP80 output/TENC80 input

Specification of P612 pin operation mode

PMC611
0 1/0 port
1 TOP71 output/TECR?7 input

Specification of P611 pin operation mode

PMC610
0 1/0 port
1 TIP71 input/TENC71 input

Specification of P610 pin operation mode

Specification of P69 pin operation mode

0 1/0 port
1 TIP70 input/TOP70 output/TENC70 input

Specification of P68 pin operation mode

0 1/0 port
1 SCKBS5 I/O/TXDA5 output/SCLO5N*® /O

Specification of P67 pin operation mode

0 1/0 port
1 SOB5 output/RXDAS5 input/SDA05N |/O

Specification of P66 pin operation mode

0 1/0 port
1 SIB5 input/INTP9 input/KR3 input/TIQ00 input/TOQOO0 output

Specification of P65 pin operation mode

0 1/0 port
1 RTP15 output/SCKE 1Nt [/O/KR2 input/TIQ03 input/TOQO3 output

Note Not available in the ZPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H).
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@/

Specification of P64 pin operation mode

1/0 port

RTP14 output/SOE 1Nt output/KR5 input

Specification of P63 pin operation mode

1/0 port

RTP13 output/SIE1N°t input/KR4 input

Specification of P62 pin operation mode

1/O port

RTP12 output/SCKEQN*® |/O

Specification of P61 pin operation mode

1/O port

RTP11 output/TXDA4 output/SOEQN*® output

Specification of P60 pin operation mode

1/O port

RTP10 output/RXDA4 input/SIEON° input

Note Not available in the PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H).

Remarks 1. The PMCS6 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PMC6 register as the PMC6H register and
the lower 8 bits as the PMCB6L register, PMC6 can be read or written in 8-bit or 1-bit
units.
2. To read/write bits 8 to 15 of the PMC6 register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the PMCB6H register.
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(4) Port 6 function control register (PFC6)

After reset: 0000H R/W Address: PFC6 FFFFF46CH,
PFC6L FFFFF46CH, PFC6H FFFFF46DH

15 14 13 12 11 10 9 8
PFC6 (PFC6H) [ 0 | PFCe14 | PFC613 | PFC612 | PFC611 | PFC610 | PFC69 | PFCe8 |

7 6 5 4 3 2 i 0
(PFC6L) | PFC67 | PFCe6 | PFC65 | PFCe4 | PFCe3 |PFCe2"*| PFCe1 | PFCeO |

Note Not available in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V850E/SJ3-H).
Be sure to clear this bit to 0 in the ZPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H),
and 70F3933B (V850E/SJ3-H).

Caution Be sure to clear bit 15 to “0”.

Remarks 1. For details about alternate function specification, see 4.3.7 (6) Port 6 alternate

function specification.

2. The PFCB6 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PFC6 register as the PFC6H register and
the lower 8 bits as the PFC6L register, PFC6 can be read or written in 8-bit or 1-bit
units.

3. To read/write bits 8 to 15 of the PFCB register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the PFC6H register.

(5) Port 6 function control expansion register (PFCE6)

After reset: 0000H R/W Address: PFCE6 FFFFF70CH,
PFCE6L FFFFF70CH, PFCE6H FFFFF70DH

15 14 13 12 11 10 9 8
PFCE6 (PFCE6H) | 0  |PFCE614) PFCE613 PFCE612| PFCEG11|PFCE610| PFCEG9 |PFCEGE"™|

7 6 5 4 3 2 1 0
(PFCE6L) [PFCE6T"| PFCE66 | PFCE6S5 | PFCE64 | PFCE63 [PFCE62V|PFCES1"" |PFCE60""|

Note Not available in the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B

(VB50E/SJ3-H).
Be sure to clear this bit to 0 in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H),

and 70F3933B (V850E/SJ3-H).

Caution Be sure to clear bit 15 to “0”.

Remark For details about alternate function specification, see 4.3.7 (6) Port 6 alternate function
specification.
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(6) Port 6 alternate function specification

PFCE614 PFC614 Specification of P614 pin alternate function
0 0 SDAO03 I/0
0 1 Setting prohibited
1 0 TECRS input
1 1 Setting prohibited
PFCE613 PFC613 Specification of P613 pin alternate function
0 0 TIP81 input
0 1 TOP81 output
1 0 TENCS81 input
1 1 Setting prohibited
PFCE612 PFC612 Specification of P612 pin alternate function
0 0 TIP80 input
0 1 TOP80 output
1 0 TENCS80 input
1 1 Setting prohibited
PFCE611 PFC611 Specification of P611 pin alternate function
0 0 TOP71 output
0 1 Setting prohibited
1 0 TECR?7 input
1 1 Setting prohibited
PFCE610 PFC610 Specification of P610 pin alternate function
0 0 TIP71 input
0 1 Setting prohibited
1 0 TENC71 input
1 1 Setting prohibited
PFCE69 PFC69 Specification of P69 pin alternate function
0 0 TIP70 input
0 1 TOP70 output
1 0 TENC70 input
1 1 Setting prohibited
PFCE68"™"' PFC68 Specification of P68 pin alternate function
0 0 SCKBS I/0
0 1 TXDAS output
1 0 SCL05"™"*1/0
1 1 Setting prohibited
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PFCEB7"™" PFC67 Specification of P67 pin alternate function
0 0 SOBS5 output
0 1 RXDAS5 input
1 0 SDA05"** 1/0
1 1 Setting prohibited
PFCE66 PFC66 Specification of P66 pin alternate function
0 0 SIB5 input
0 1 INTP9 input
1 0 KR3"** input/TIQO0 input
1 1 TOQOO output
PFCE®65 PFC65 Specification of P65 pin alternate function
0 0 RTP15 output
0 1 SCKE1"*?1/0
1 0 KR2""*® input/TIQO3 input
1 1 TOQO3 output
PFCE64 PFC64 Specification of P64 pin alternate function
0 0 RTP14 output
0 1 SOE1""? output
1 0 KR5 input
1 1 Setting prohibited
PFCE63 PFC63 Specification of P63 pin alternate function
0 0 RTP13 output
0 1 SIE1™"*? input
1 0 KR4 input
1 1 Setting prohibited
PFCE62""" PFC62""" Specification of P62 pin alternate function
0 0 RTP12 output
0 1 Setting prohibited
1 0 SCKEQ™*? /0
1 1 Setting prohibited
PFCE61""" PFC61 Specification of P61 pin alternate function
0 0 RTP11 output
0 1 TXDA4 output
1 0 SOEO™*? output
1 1 Setting prohibited
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PFCE6Q"™"' PFC60 Specification of P60 pin alternate function
0 0 RTP10 output
0 1 RXDA4 input
1 0 SIEQ""*? input
1 1 Setting prohibited

Notes 1. Valid for other than the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B

(V850E/SJ3-H) only.
Be sure to clear this bit to 0 in the £PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and
70F3933B (V850E/SJ3-H).

2. Not available in the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B
(V8B50E/SJ3-H)

3. The KRn pin and TIQOm pin are alternate-function pins. When using the pin as the TIQOm pin,
disable KRn pin key return detection, which is the alternate function. (Clear the KRM.KRMn bit to
0.)
Also, when using the pin as the KRn pin, disable TIQOm pin edge detection, which is the alternate
function (n=2, 3, m=0, 3).

Pin Name Used as TIQOm Pin Used as KRn Pin
KR2/TIQ03 KRM.KRM2 bit = 0 TQOIOC1.TQOIS7, TQOIS6 bits = 00
KR3/TIQ00 KRM.KRM3 bit = 0 TQOIOC1.TQOIS1, TQOISO bits = 00

TQOIOC2.TQOEES1, TQOEESO bits = 00
TQOIOC2.TQOETS1, TQOETSO bits = 00

(7) Port 6 function register (PF6)

After reset: 0000H R/W Address: PF6 FFFFFC6CH
PF6L FFFFFC6CH, PF6H FFFFFC6DH

15 14 13 12 11 10 9 8
PF6 (PF6H) | PF615 | PFe14 | PF613 | PF612 | PF611 | PF610 | PF69 | PFes |

7 6 5 4 3 2 ! 0
(PF6L) | PF67 | PFe6 | PFes | PFe4 | PFes | PFe2 | PFe1 | PFe0 |

PFén Normal output/N-ch open-drain output control (n = 0 to 15)

0 Normal output (CMOS output)

1 N-ch open-drain output

Caution To pull up an output pin at EVop or higher, be sure to set the appropriate PF6n bit to 1.

Remarks 1. The PF6 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PF6 register as the PF6H register and the
lower 8 bits as the PF6L register, PF6 can be read or written in 8-bit and 1-bit units.
2. To read/write bits 8 to 15 of the PF6 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PF6H register.
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4.3.8 Port7
Port 7 is a 16-bit port for which I/O settings can be controlled in 1-bit units.
Port 7 includes the following alternate-function pins.

Table 4-13. Port 7 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P70 144 | 176 | ANIO Input - A-1
P71 143 | 175 | ANI1 Input A-1
P72 142 | 174 | ANI2 Input A-1
P73 141 173 | ANI3 Input A-1
P74 140 | 172 | ANI4 Input A-1
P75 139 | 171 | ANI5 Input A-1
P76 138 | 170 | ANI6 Input A-1
P77 137 | 169 | ANI7 Input A-1
P78 136 | 168 | ANI8 Input A-1
P79 135 | 167 | ANI9 Input A-1
P710 134 | 166 | ANI10 Input A-1
P711 133 | 165 | ANI11 Input A-1
P712 132 | 164 | ANI12 Input A-1
P713 131 163 | ANI13 Input A-1
P714 130 | 162 | ANI14 Input A-1
P715 129 | 161 | ANI15 Input A-1

Remark SJ3-H: V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(1) Port 7 register H, port 7 register L (P7H, P7L)

After reset: 00H (output latch) R/W Address: P7L FFFFF40EH, P7H FFFFF40FH

7 6 5 4 3 2 1 0
P7H | P715s | Pria | pr13 | P71z | P71t | prio | Pro | p7s |
7 6 5 4 3 2 ! 0
pre | P77 | pre | prs | Pra | P73 | P2 | P71 | Pro |
P7n Output data control (in output mode) (n =0 to 15)

0 QOutputs 0.
1 Outputs 1.

Caution Do not read/write the P7H and P7L registers during A/D conversion (see 13.6 (4)
Alternate 1/0).

Remark These registers cannot be accessed in 16-bit units as the P7 register. They can be read or
written in 8-bit or 1-bit units as the P7H and P7L registers.

(2) Port 7 mode register H, port 7 mode register L (PM7H, PM7L)

After reset: FFH R/W Address: PM7L FFFFF42EH, PM7H FFFFF42FH

7 6 5 4 3 2 1 0
PM7H | PM715 | PM714 | PM713 | PM712 | PM711 | PM710 | PM79 | PMm78 |

7 6 5 4 3 2 1 0
PM7L | Pm77 | Pwm7e | Pwm7s | Pm74 | PM73 | P72 | P71 | Pm7o |

PM7n 1/0O mode control (n =0 to 15)

0 Output mode

1 Input mode

Caution When using the P7n pin as its alternate function (ANIn pin), set the PM7n bit to 1.

Remark These registers cannot be accessed in 16-bit units as the PM7 register. They can be read
or written in 8-bit or 1-bit units as the PM7H and PM7L registers.
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439 Port8

Port 8 is a 2-bit (V850E/SJ3-H) or 6-bit (V850E/SK3-H) port for which I/O settings can be controlled in 1-bit units.
Port 8 includes the following alternate-function pins.

Table 4-14. Port 8 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark Block Type
SJ3-H|[SK3-H
GJ | GM
P80 59 71 | RXDAS3/INTP8/RC1CK1HZ 1/0 Selectable as N-ch open-drain output U-33
P81 60 72 | TXDA3/RC1CKO/RC1CKDIV Output U-34
pg2" - 73 | SDA05™" 1/0 E-3
pg3"* - 74 | SCLO5"™" 110 E-3
pg4"e - 75 | RXDA5"™™" Input E-1
pgs"* - 76 | TXDA5"™" Output E-2

Note V850E/SK3-H only.

Caution The P80 and P82 to P84 pins have hysteresis characteristics in the input mode of the alternate-
function pin, but do not have the hysteresis characteristics in the port mode.

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 8 register (P8)

After reset: 00H (output latch) R/W Address: FFFFF410H

6 5 4 3 2 1 0
P& | o | o | pestee | paavore | pgavee | pgpver | pgt | Peo |
P8n Output data control

0 Outputs 0.
1 Outputs 1.

Note Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H. However, the read value becomes undefined.

Caution Be sure to clear bits 6 and 7 to “0”.

Remark V850E/SJ3-H:n=0, 1
V850E/SK3-H: n=01t0 5
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(2) Port 8 mode register (PM8)

After reset: FFH R/W  Address: FFFFF430H

7 6 5 4 3 2 ! 0
PM8 | 1 | 1 | PM8sM®| pmaatet | pMgate | pms2ee | PMgt | PMso |

PM8n I/0 mode control

0 Output mode

1 Input mode

Note Valid for the V850E/SK3-H only.
Be sure to set this bit to 1 in the V850E/SJ3-H.

Caution Be sure to set bits 6 and 7 to “1”.

Remark V850E/SJ3-H:n=0, 1
V850E/SK3-H: n=01to0 5
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(3) Port 8 mode control register (PMCS8)

After reset: 00H R/W  R/W  Address: FFFFF450H

6 5 4 3 2 1 0
PMC8 [ o | 0 |pmcesteipucaater Tpmcsatee fpmcs2iee | PMCBT | PMCBO |
PMCg5Nete ! Specification of P85 pin operation mode
0 1/0 port

1 TXDA5N* 2 output

PMCBg4Nete t Specification of P84 pin operation mode

0 1/0 port

1 RXDA5Nt 2 input

PMCg3Nete ! Specification of P83 pin operation mode

0 1/0 port

1 SCLO5M*2 |/0

PMCg2Nete ! Specification of P82 pin operation mode

0 1/0 port

1 SDAQ5M*2 |/0

PMC81 Specification of P81 pin operation mode

0 1/O port

1 TXDAS3 output/RC1CKO output/RC1CKDIV output

PMC80 Specification of P80 pin operation mode

0 1/0 port

1 RXDAS input/INTP8 input/RC1CK1HZ output

Notes 1. Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.
2. VB850E/SK3-H only

Caution Be sure to clear bits 6 and 7 to “0”.
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(4) Port 8 function control register (PFC8)

After reset: 00H R/W  Address: FFFFF470H

6 5 4 3 2 1 0
prcs | o | o | o | o | o | o |Pprcs1 | PFcao |

Remark For details about alternate function specification, see 4.3.9 (6) Port 8 alternate function
specification.

(5) Port 8 function control expansion register (PFCE8)

After reset: 00H R/W Address: FFFFF710H

6 5 4 3 2 1 0
0 0 | PFCE81 | PFCESO |

PFCE8 | o0

Remark For details about alternate function specification, see 4.3.9 (6) Port 8 alternate function
specification.

(6) Port 8 alternate function specification

PFCES81 PFC81 Specification of P81 pin alternate function
0 0 TXDA3 output
0 1 Setting prohibited
1 0 RC1CKO output /RC1CKDIV"**" output
1 1 Setting prohibited
PFCE80 PFC80 Specification of P80 pin alternate function
0 0 RXDAZ3 input /INTP8""*? input
0 1 Setting prohibited
1 0 RC1CK1HZ output
1 1 Setting prohibited

Notes 1. The RC1CKDIV pin and the RC1CKO pin functions are assigned to the same pin. To use the
RC1CKDIV pin, disable output of the alternate-function pin RC1CKO (by clearing the
RC1CC1.CLOEQO bit to 0). To use the RC1CKO pin, disable output of the alternate-function
RC1CKDIV pin (by clearing the RC1CC3.CLOEZ2 bit to 0).

2. The INTP8 and RXDAS3 pins are alternate-function pins. When using the RXDA3 pin, disable
detection of the edge of the INTP8 pin (INTF8.INTF80 bit = 0 and INTR8.INTR80 bit = 0).
When using the INTP8 pin, stop the reception operation of UARTA3 (UA3CTLO.UA3RXE bit
=0).
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(7) Port 8 function register (PF8)

After reset: 00H R/W Address: FFFFFC70H

6 5 4 3 2 1 0
PFe | 0 | 0 | PFese| pFeavee | pFaatee | pra2ve | PFe1 | PFeo |
PF8n Control of normal output or N-ch open-drain output

0 Normal output (CMOS output)

1 N-ch open-drain output

Note Valid for the V850E/SK3-H only.
Be sure to clear this bit to 0 in the V850E/SJ3-H.

Cautions 1. To pull up an output pin at EVoo or higher, be sure to set the appropriate PF8n bit
to 1.
2. Be sure to clear bits 6 and 7 to “0”.

Remark V850E/SJ3-H:n=0, 1
V850E/SK3-H:n=0to 5
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4.3.10 Port9
Port 9 is a 16-bit port for which I/O settings can be controlled in 1-bit units.
Port 9 includes the following alternate-function pins.

Table 4-15. Port 9 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P90 61 77 | AO/KR6/TXDA1/SDA02 /0 Selectable as N-ch open-drain output U-10
PO1 62 78 | A1/KR7/RXDA1/SCL02 1/0 U-11
P92 63 79 | A2/TIP41/TOP41 I/O U-12
P93 64 80 | A3/TIP40/TOP40/INTP8 1/O U-35
P94 65 81 | A4/TIP31/TOP31 1/O U-12
P95 66 82 | A5/TIP30/TOP30/INTP5 I/O U-35
P96 67 83 | A6/TIP21/TOP21 1/O U-13
P97 68 84 | A7/SIB1/TIP20/TOP20 I/O U-14
P98 69 85 | A8/SOBH1 Output G-2
P99 70 | 86 | A9/SCKB1 /0 G-4
P910 71 87 | A10/SIB3 I/O G-1
P911 72 88 | A11/SOB3 Output G-2
P912 73 | 89 |A12/SCKB3 o] G-4
P913 74 90 | A13/INTP4 1/0 N-2
P914 75 91 | A14/INTP5/TIP51/TOP51 I/O U-15
P915 76 92 | A15/INTP6/TIP50/TOP50 I/O U-15

Caution The P90 to P97, P99, P910, and P912 to P915 pins have hysteresis characteristics in the input
mode of the alternate-function pin, but do not have the hysteresis characteristics in the port
mode.

Remark SJ3-H: V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(1) Port 9 register (P9)

After reset: 0000H (output latch) R/W Address: P9 FFFFF412H,
PIL FFFFF412H, P9H FFFFF413H

15 14 13 12 1 10 9 8
PO(POH) | Pots | Pot4 | P913 | Po12 | Pot1 | Poto | Peo | Pos |
7 6 5 4 3 2 1 0
Pol) | Po7 | Pos | Pos | Poa | Pos | P2 | Pot | pPoo |
P9n Output data control (in output mode) (n = 0 to 15)

0 Outputs 0.
1 Outputs 1.

Remarks 1. The P9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the P9 register as the P9H register and the
lower 8 bits as the PIL register, P9 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the P9 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the P9H register.

(2) Port 9 mode register (PM9)

After reset: FFFFH R/W Address: PM9 FFFFF432H,
PM9L FFFFF432H, PM9H FFFFF433H

15 14 13 12 1 10 9 8
PM9 (PM9H) [ PM915 | PM914 | PM913 | PMo12 | PMo11 | PM910 | PM99 | PMog |

7 6 5 4 3 2 1 0
(PMoL) | PM97 | PM96 | PM95s | PMo4 | PM93 | PM92 | PMo1 | PMoo |

PM9n I/0O mode control (n =0 to 15)

0 Output mode

1 Input mode

Remarks 1. The PM9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PM9 register as the PM9H register and the
lower 8 bits as the PMOL register, PM9 can be read or written in 8-bit and 1-bit units.
2. To read/write bits 8 to 15 of the PM9 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PM9H register.
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(3) Port 9 mode control register (PMC9)

(1/2)

After reset: 0000H R/W Address: PMC9 FFFFF452H,
PMC9L FFFFF452H, PMC9H FFFFF453H

15 14 13 12 11 10 9 8
PMC9 (PMC9H) | PMC15| PMC914 | PMC913| PMC912 | PMCO11 | PMC910 | PMC99 | PMC98 |

7 6 5 4 3 2 1 0
(PMCoL) [ PMCo7 | PMC96 | PMCo5 | PMCo4 | PMC93 | PMC92 | PMCO1 | PMC90 |

PMC915 Specification of P915 pin operation mode
0 1/O port
1 A15 output/INTP6 input/TIP50 input/TOP50 output

PMC914 Specification of P914 pin operation mode
0 I/O port
1 A14 output/INTP5 input/TIP51 input/TOP51 output

PMC913 Specification of P913 pin operation mode
0 1/0 port
1 A13 output/INTP4 input

PMC912 Specification of P912 pin operation mode
0 1/O port
1 A12 output/SCKB3 I/0

PMC911 Specification of P911 pin operation mode
0 I/0 port
1 A11 output/SOBS3 output

PMC910 Specification of P910 pin operation mode
0 I/O port
1 A10 output/SIB3 input

PMC99 Specification of P99 pin operation mode
0 1/O port
1 A9 output/SCKB1 I/0

Remarks 1. The PMCO register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PMC9 register as the PMC9H register and
the lower 8 bits as the PMCOL register, PMC9 can be read or written in 8-bit or 1-bit
units.
2. To read/write bits 8 to 15 of the PMC9 register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the PMC9H register.
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@/2)

PMC98 Specification of P98 pin operation mode

0 1/0 port

1 A8 output/SOB1 output

PMC97 Specification of P97 pin operation mode

0 1/0 port

1 A7 output/SIB1 input/TIP20 input/TOP20 output

PMC96 Specification of P96 pin operation mode

0 1/0 port

1 A6 output/TIP21 input/TOP21 output

PMC95 Specification of P95 pin operation mode

0 1/0 port

1 A5 output/TIP30 input/TOP30 output/INTP5 input

PMC94 Specification of P94 pin operation mode

0 1/0 port

1 A4 output/TIP31 input/TOP31 output

PMC93 Specification of P93 pin operation mode

0 1/0 port

1 A3 output/TIP40 input/TOP40 output/INTP8 input

PMC92 Specification of P92 pin operation mode

0 1/0 port

1 A2 output/TIP41 input/TOP41 output

PMC91 Specification of P91 pin operation mode

0 1/0 port

1 A1 output/KR7 input/RXDA1 input/KR7 input/SCL02 1/0

PMC90 Specification of P90 pin operation mode

0 1/0 port

1 A0 output/KR6 input/TXDA1 output/SDAOQ2 I/O

Caution Port 9 pins cannot be used as port pins or other alternate-function pins if even one

of the A0 to A15 pins is used in the separate bus mode. After setting the PFC9 and
PFCE?9 registers to 0000H, therefore, set all 16 bits of the PMC9 register to FFFFH at
once. If none of the A0 to A15 pins is used in the separate bus mode, port 9 pins can
be used as port pins or other alternate-function pins.
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(4) Port 9 function control register (PFC9)

Caution Port 9 pins cannot be used as port pins or other alternate-function pins if even one of the
A0 to A15 pins is used in the separate bus mode. After setting the PFC9 and PFCE9
registers to 0000H, therefore, set all 16 bits of the PMC9 register to FFFFH at once. If none
of the A0 to A15 pins is used in the separate bus mode, port 9 pins can be used as port
pins or other alternate-function pins.

After reset: 0000H R/W Address: PFC9 FFFFF472H,
PFC9OL FFFFF472H, PFCOH FFFFF473H

15 14 13 12 1 10 9 8
PFC9 (PFCOH) | PFCo15 | PFCO14 | PFCO13| PFCot2 | PFCO11 | PFCO10 | PFCO9 | PFCo8 |

7 6 5 4 3 2 1 0
(PFCOL) | PFco7 | PFCos | PFCos | PFCoa | PFCes | PFCo2 | PFCot | PFCoo |

Remarks 1. For details about alternate function specification, see 4.3.10 (6) Port 9 alternate

function specification.

2. The PFC9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PFC9 register as the PFC9H register and
the lower 8 bits as the PFCIL register, PFC9 can be read or written in 8-bit or 1-bit
units.

3. To read/write bits 8 to 15 of the PFC9 register in 8-bit or 1-bit units, specify them as bits
0 to 7 of the PFC9H register.

(5) Port 9 function control expansion register (PFCE9)

After reset: 0000H R/W Address: PFCE9 FFFFF712H,
PFCE9L FFFFF712H, PFCE9H FFFFF713H

15 14 13 12 11 10 9 8
PFCE9 (PFCE9H) |PFCE9ts|PFCEOl4) o | o | o | o | o [ o |
7 6 5 4 3 2 ! 0

(PFCESL) | PFCE97 | PFCE96 | PFCE95 | PFCE94 | PFCE93 | PFCE92 | PFCE91 | PFCEQO |

Remarks 1. For details about alternate function specification, see 4.3.10 (6) Port 9 alternate

function specification.

2. The PFCE9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PFCE9 register as the PFCE9H register
and the lower 8 bits as the PFCE9L register, PFCE9 can be read or written in 8-bit or 1-
bit units.

3. To read/write bits 8 to 15 of the PFCE9 register in 8-bit or 1-bit units, specify them as
bits 0 to 7 of the PFCE9H register.
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(6) Port 9 alternate function specification

PFCE915 PFC915 Specification of P915 pin alternate function
0 0 A15 output
0 1 INTP6 input
1 0 TIP50 input
1 1 TOP50 output

PFCE914 PFC914 Specification of P914 pin alternate function
0 0 A14 output
0 1 INTPS5 input
1 0 TIP51 input
1 1 TOP51 output

PFC913 Specification of P913 pin alternate function
0 A13 output
1 INTP4 input

PFC912 Specification of P912 pin alternate function
0 A12 output
1 SCKB3 I/0

PFC911 Specification of P911 pin alternate function
0 A11 output
1 SOBS3 output

PFC910 Specification of P910 pin alternate function
0 A10 output
1 SIB3 input

PFC99 Specification of P99 pin alternate function
0 A9 output
1 SCKB1 I/0
PFC98 Specification of P98 pin alternate function

0 A8 output
1 SOB1 output

PFCE97 PFC97 Specification of P97 pin alternate function
0 0 A7 output
0 1 SIB1 input
1 0 TIP20 input
1 1 TOP20 output
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PFCE96 PFC96 Specification of P96 pin alternate function
0 0 A6 output
0 1 Setting prohibited
1 0 TIP21 input
1 1 TOP21 output
PFCE95 PFC95 Specification of P95 pin alternate function
0 0 A5 output
0 1 TIP30 input
1 0 TOP30 output
1 1 INTP5 input
PFCE94 PFC94 Specification of P94 pin alternate function
0 0 A4 output
0 1 TIP31 input
1 0 TOP31 output
1 1 Setting prohibited
PFCE93 PFC93 Specification of P93 pin alternate function
0 0 A3 output
0 1 TIP40 input
1 0 TOP40 output
1 1 INTP8 input
PFCE92 PFC92 Specification of P92 pin alternate function
0 0 A2 output
0 1 TIP41 input
1 0 TOP41 output
1 1 Setting prohibited
PFCE91 PFC91 Specification of P91 pin alternate function
0 0 A1 output
0 1 KR?7 input
1 0 RXDA1 input/KR7 input"*®
1 1 SCLO2 I/0
PFCE90 PFC90 Specification of P90 pin alternate function
0 0 AO output
0 1 KR6 input
1 0 TXDA1 output
1 1 SDAO2 I/0

Note The RXDA1 and KR7 pins must not be used at the same time. When using the RXDA1 pin, do not use
the KR7 pin (clear the KRM.KRM7 bit to 0). When using the KR7 pin, do not use the RXDA1 pin (it is
recommended to set the PFC91 bit to 1 and clear the PFCE91 bit to 0). When the PFC91 bit is cleared to
0 and the PFCE91 bit is set to 1, clear the UA1CTL0.UA1RXE bit to 0.
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(7) Port 9 function register (PF9)

After reset: 0000H  R/W  Address: PF3 FFFFFC72H,
PFIL FFFFFC72H, PF9H FFFFFC73H

15 14 13 12 11 10 9 8
PF9 (PFOH) | PFots | PFo14 | PFo1a | PFot2 | PFo11 | PFot0 | PFoo | PFos |

7 6 5 4 3 2 1 0
(PFoL) | PFo7 | PFos | PFos | PFoa | PFo3 | PFo2 | PFo1 | PFoo |

PF9n Control of normal output or N-ch open-drain output (n = 0 to 15)

0 Normal output (CMOS output)

1 N-ch open-drain output

Caution To pull up an output pin at EVop or higher, be sure to set the appropriate PF9n bit to 1.

Remarks 1. The PF9 register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PF9 register as the PF9H register and the
lower 8 bits as the PFIL register, PF9 can be read or written in 8-bit or 1-bit units.
2. To read/write bits 8 to 15 of the PF9 register in 8-bit or 1-bit units, specify them as bits 0
to 7 of the PF9H register.
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4.3.11 Port 13 (V850E/SK3-H only)
Port 13 is a 4-bit port for which I/O settings can be controlled in 1-bit units.
Port 13 includes the following alternate-function pins.

Table 4-16. Port 13 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P130 - 125 - - - B-1
P131 - 126 - - B-1
P132 - 127 - - B-1
P133 - 128 - - B-1

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 13 register (P13)

After reset: 00H (output latch) R/W Address: FFFFF41AH

6 5 4 3 2 1 0
P83 [ o | o | o | o | P | piz2 | P31 | Piso |
P13n Output data control (in output mode) (n =0 to 3)
0 Outputs 0.
1 Outputs 1.

Caution Be sure to clear bits 4 to 7 to “0”.

(2) Port 13 mode register (PM13)

After reset: FFH R/W  Address: FFFFF43AH

7 6 5 4 3 2 1 0
iz | 1 | 1 | 1 | 1 | Pwiss | Pm1s2 | Pm131 | PM130 |
PM13n 1/0 mode control (n =0 to 3)

0 Output mode

1 Input mode

Caution Be sure to set bits 4 to 7 to “1”.
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4.3.12 Port 14 (V850E/SK3-H only)
Port 14 is a 6-bit port for which I/O settings can be controlled in 1-bit units.
Port 14 includes the following alternate-function pins.

Table 4-17. Port 14 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P140 - | 155 - - - B-1
P141 - 156 - - B-1
P142 - | 157 - - B-1
P143 - 158 - - B-1
P144 - 159 - - B-1
P145 - | 160 - - B-1

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 14 register (P14)

After reset: O0H (output latch) R/W Address: FFFFF41CH

6 5 4 3 2 1 0
Pla | o | o | Pas | p1as | P43 | P1a2 | P11 | P1do |
P14n Output data control (in output mode) (n = 0 to 5)
0 Outputs 0.
1 Outputs 1.

Caution Be sure to clear bits 6 and 7 to “0”.

(2) Port 14 mode register (PM14)

After reset: FFH R/W  Address: FFFFF43CH

7 6 5 4 3 2 1 0
PM4 [ 1 | 1 | Pw145 | PM144 | PM143 | PM142 | PM141 | PM140 |
PM14n 1/0 mode control (n =0 to 5)

0 Output mode

1 Input mode

Caution Be sure to set bits 6 and 7 to “1”.
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4.3.13 Port 15 (V850E/SK3-H only)
Port 15 is a 6-bit port for which I/O settings can be controlled in 1-bit units.
Port 15 includes the following alternate-function pins.

Table 4-18. Port 15 Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
P150 - 93 | RXDA1/KR7 Input | N-ch open-drain output selectable E-4
P151 - 94 | TXDA1 Output E-2
P152 - 95 | INTP9 Input L-1
P153 - 96 | INTP6 Input L-1

Caution The P150, P152, and P153 pins have hysteresis characteristics in the input mode of the
alternate-function pin, but do not have the hysteresis characteristics in the port mode.

Remark SJ3-H:V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port 15 register (P15)

After reset: 00H (output latch) R/W Address: FFFFF41EH

4 3 2 1 0
Ps [ o | o | o | o | P53 | pis2 | P51 | Piso |
P15n Output data control (in output mode) (n =0 to 3)
0 Outputs 0.
1 Outputs 1.

Caution Be sure to clear bits 4 to 7 to “0”.

(2) Port 15 mode register (PM15)

After reset: FFH R/W  Address: FFFFF43EH

7 6 5 4 3 2 1 0
pmis [ 1 | 1 | 1 | 1 | pmisa | Pm1s2 | Pmist | PMiso |
PM15n 1/0 mode control (n = 0 to 3)

0 Output mode

1 Input mode

Caution Be sure to set bits 4 to 7 to “1”.
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(3) Port 15 mode control register (PMC15)

After reset: 00H R/W Address: FFFFF45EH

7 6 5 4 3 2 1 0
Pmcis | o | o | o | o |Pmc1s3]pPmcis2 |PMC151 | PMC1SO |
PMC153 Specification of P153 pin operation mode
0 1/0 port
1 INTP6 input
PMC152 Specification of P152 pin operation mode
0 1/0 port

1 INTP9 input

PMC151 Specification of P151 pin operation mode
0 1/0 port
1 TXDAT1 output

PMC150 Specification of P150 pin operation mode
0 1/0 port
1 RXDA1 input/KR7 inputNete

Note The RXDA1 and KR7 pins must not be used at the same time. When using the RXDA1 pin, do
not use the KR7 pin (clear the KRM.KRM?7 bit to 0). When using the KR7 pin, do not use the
RXDA1 pin (clear the UA1CTL0.UA1RXE bit to 0).

Caution Be sure to clear bits 4 to 7 to “0”.

(4) Port 15 function register (PF15)

After reset: 00H R/W Address: FFFFFC7EH

6 5 4 3 2 1 0
PFis | o | o | o | o [ PFisa | PF1s2 | PFis1 | PF150 |
PF15n Control of normal output or N-ch open-drain output (n = 0 to 3)

0 Normal output (CMOS output)

1 N-ch open-drain output

Cautions 1. To pull up an output pin at EVop or higher, be sure to set the appropriate PF15n
bit to 1.
2. Be sure to clear bits 4 to 7 to “0”.
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4.3.14 Port CD
Port CD is a 4-bit port for which 1/O settings can be controlled in 1-bit units.
Port CD includes the following alternate-function pins.

Table 4-19. Port CD Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
PCDO 77 97 | RXDBO Input - F-1
PCD1 78 98 | TXDBO Output F-2
PCD2 79 99 | RXDB1 Input F-1
PCD3 80 | 100 | TXDBH1 Output F-2

Caution The PCDO and PCD2 pins have hysteresis characteristics in the input mode of the alternate-
function pin, but do not have the hysteresis characteristics in the port mode.

Remark SJ3-H: V850E/SJ3-H
SK3-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (VB50E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port CD register (PCD)

After reset: 00H (output latch) R/W Address: FFFFFOOEH

6 5 4 3 2 1 0
PcD [ o | o | o | o | pcos | pcoz | PcD1 | PCDO |
PCDn Qutput data control (in output mode) (n =0 to 3)

0 Outputs 0.
1 Outputs 1.

Caution Be sure to clear bits 4 to 7 to “0”.

(2) Port CD mode register (PMCD)

After reset: FFH R/W Address: FFFFFO2EH

7 6 5 4 3 2 ! 0
pmco | 1 | 1 | 1 | 1 | Pmcb3]|pPmcDz | PMCD1 | PMCDO |
PMCDn 1/0 mode control (n =0 to 3)

0 Qutput mode

1 Input mode

Caution Be sure to set bits 4 to 7 to “1”.
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(3) Port CD mode control register (PMCCD)

After reset: 00H R/W Address: FFFFFO4EH

7 6 5 4 3 2 1 0
Pmcco [ o | o | o | o |pmccos|pmccpz|Pmccpi [PMccDol
PMCCD3 Specification of PCD3 pin operation mode
0 1/0 port

1 TXDB1 output

PMCCD2 Specification of PCD2 pin operation mode
0 1/O port
1 RXDB1 input

PMCCD1 Specification of PCD1 pin operation mode
0 1/0 port
1 TXDBO output

PMCCDO Specification of PCDO pin operation mode
0 1/O port
1 RXDBO input

Caution Be sure to clear bits 4 to 7 to “0”.

(4) Port CD function control register (PFCCD)

After reset: 00H R/W Address: FFFFF04FH

6 5 4 3 2 1 0
Prcco [ o | o | o | o |prccps|PFcep2 |PFCeD1 | PFCCDO|
PFCCD3 Specification of PCDS3 pin alternate function

0 Setting prohibited
1 TXDB1 input

PFCCD2 Specification of PCD2 pin alternate function
0 Setting prohibited
1 RXDB1 input

PFCCD1 Specification of PCD1 pin alternate function

0 Setting prohibited
1 TXDBO output

PFCCDO Specification of PCDO pin alternate function

0 Setting prohibited
1 RXDBO input

Caution Be sure to clear bits 4 to 7 to “0”.
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4.3.15 Port CM
Port CM is a 6-bit port for which 1/O settings can be controlled in 1-bit units.
Port CM includes the following alternate-function pins.

Table 4-20. Port CM Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name 1/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
PCMO 85 | 105 | WAIT Input - D-1
PCM1 86 | 106 | CLKOUT Output D-2
PCM2 87 | 107 | HLDAK Output D-2
PCM3 88 | 108 | HLDRQ Input D-1
PCM4 89 | 109 - B-1
PCM5 90 | 110 - B-1
Remark SJ3-H: V850E/SJ3-H

SK3-H: V850E/SK3-H

GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)

GM (VB50E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port CM register (PCM)
After reset: 00H (output latch) R/W Address: FFFFFOOCH
6 5 4 3 2 1 0
PcM | o | o | pows | poma | Pcms | pom2 | pomi | powmo |
PCMn Qutput data control (in output mode) (n =0 to 5)
0 Outputs 0.
1 Outputs 1.

(2) Port CM mode register (PMCM)

After reset: FFH R/W Address: FFFFF02CH
7 6 5 4 3 2 1 0
PMCM | 1 1 | PMcMs | PmcM4 | PMCM | PMCM2 | PMCMt | PMCMO |
PMCMn I/0 mode control (n = 0 to 5)
0 Output mode
1 Input mode
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(3) Port CM mode control register (PMCCM)

After reset: 00H R/W Address: FFFFF04CH

6 5 4 3 2 1 0
PmccM | o | o | o | o |Pmccms/PmMccmz|PMceMit|PMCCMo|
PMCCM3 Specification of PCM3 pin operation mode
0 I/O port

1 HLDRQ input

PMCCM2 Specification of PCM2 pin operation mode
0 1/O port
1 HLDAK output

PMCCM1 Specification of PCM1 pin operation mode
0 I/0 port
1 CLKOUT output

PMCCMO Specification of PCMO pin operation mode
0 I/O port
1 WAIT input
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4.3.16 Port CS
Port CS is an 8-bit port for which 1/O settings can be controlled in 1-bit units.
Port CS includes the following alternate-function pins.

Table 4-21. Port CS Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
PCS0 81 101 - - - B-1
PCS1 82 | 102 | CS1 Output D-2
PCS2 83 | 103 | CS2 Output D-2
PCS3 84 | 104 |CS3 Output D-2
PCS4 91 111 - - B-1
PCS5 92 112 - - B-1
PCS6 93 113 - - B-1
PCS7 94 114 - - B-1

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port CS register (PCS)

After reset: 00H (output latch) R/W Address: FFFFFO08H

7 6 5 4 3 2 1 0
Pcs | Pcs7 | pcss | Pcss | pcsa | pess | pesz | pest | Peso |

PCSn Output data control (in output mode) (n =0 to 7)
0 Outputs 0.
1 Outputs 1.

(2) 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 I/0O mode control (n=0to 7)
0 Output mode
1 Input mode
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(3) Port CS mode control register (PMCCS)

After reset: 00H R/W Address: FFFFF048H

7 6 5 4 3 2 1
pPmccs | o | o | o | o |pmccss|pmccsz|pmccst] |
PMCCS3 Specification of PCS3 pin operation mode
0 1/0 port

1 CS3 output

PMCCS2 Specification of PCS2 pin operation mode

0 1/0 port

1 CS2 output

PMCCSH1 Specification of PCS1 pin operation mode

0 1/0 port

1 CS1 output

Caution Be sure to clear bits 0 and 4 to 7 to “0”.
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4.3.17 PortCT
Port CT is an 8-bit port for which 1/O settings can be controlled in 1-bit units.
Port CT includes the following alternate-function pins.

Table 4-22. Port CT Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
PCTO 95 | 115 | WRO Output - D-2
PCT1 96 | 116 | WR1 Output D-2
PCT2 97 117 - - B-1
PCT3 98 | 118 - - B-1
PCT4 99 | 119 |RD Output D-2
PCT5 100 | 120 - - B-1
PCT6 101 | 121 | ASTB Output D-2
PCT7 102 | 122 - - B-1

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port CT register (PCT)

After reset: 00H (output latch) R/W Address: FFFFFOOAH

7 6 5 4 3 2 1 0
pcT | pcT7 | pcte | pcTs | PeTa | PeTs | peT2 | PCTi | PCTO |

PCTn Output data control (in output mode) (n =0 to 7)

0 Outputs 0.

1 Outputs 1.

(2) Port CT mode register (PMCT)

After reset: FFH R/W Address: FFFFF02AH

7 6 5 4 3 2 1 0
PMCT | PMCT7 | PMCT6 | PMCT5 | PMCT4 | PMCT3 | PMCT2 | PMCT1 | PMCTO |

PMCTn 1/0 mode control (n =0 to 7)
0 Output mode
1 Input mode
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(3) Port CT mode control register (PMCCT)

After reset: 00H

R/W Address: FFFFF04AH

PMCCT |

7 6 5 4 3 2 1 0
o |pmccte] o |pvcct4] o | o |PmccTi|PMccTo|
PMCCT6 Specification of PCT6 pin operation mode
0 I/O port
1 ASTB output
PMCCT4 Specification of PCT4 pin operation mode
0 1/O port
1 RD output
PMCCT1 Specification of PCT1 pin operation mode
0 I/0 port
1 WR1 output
PMCCTO Specification of PCTO pin operation mode
0 I/O port
1 WRO output
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4.3.18 Port DH
Port DH is an 8-bit port for which I/O settings can be controlled in 1-bit units.
Port DH includes the following alternate-function pins.

Table 4-23. Port DH Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name I/0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
PDHO 121 | 145 | A16 Output - D-2
PDH1 122 | 146 | A17 Output D-2
PDH2 123 | 147 | A18 Output D-2
PDH3 124 | 148 | A19 Output D-2
PDH4 125 | 149 | A20 Output D-2
PDH5 126 | 150 | A21 Output D-2
PDH6 127 | 151 | A22 Output D-2
PDH7 128 | 152 | A23 Output D-2

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)

(1) Port DH register (PDH)

After reset: 00H (output latch) R/W Address: FFFFFOO6H

7 6 5 4 3 2 1 0
PDH | PDH7 | PDH6 | PDH5 | PDH4 | PDH3 | PDH2 | PDH1 | PDHo |

PDHn Output data control (in output mode) (n =0to 7)
0 Outputs 0.
1 Outputs 1.

(2) Port DH mode register (PMDH)

After reset: FFH R/W Address: FFFFF026H

7 6 5 4 3 2 ! 0
PMDH | PMDH7 | PMDH6 | PMDHS | PMDH4 | PMDH3 | PMDH2 | PMDH1 | PMDHO |

PMDHn 1/0 mode control (n =0 to 7)
0 Output mode
1 Input mode
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(3) Port DH mode control register (PMCDH)

After reset: 00H R/W Address: FFFFF046H

7 6 5 4 3 2 1 0
PMCDH | PMCDH?| PMCDH6| PMCDHS| PMCDH4 | PMCDH3| PMCDH2 | PMCDH1 | PMCDHO|

PMCDHnNn Specification of PDHn pin operation mode (n=0to 7)
0 1/0 port

1 Am output (address bus output) (m = 16 to 23)
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4.3.19 Port DL
Port DL is a 16-bit port for which I/O settings can be controlled in 1-bit units.
Port DL includes the following alternate-function pins.

Table 4-24. Port DL Alternate-Function Pins

Pin Name Pin No. Alternate-Function Pin Name /0 Remark Block Type
SJ3-H|SK3-H
GJ | GM
PDLO 105 | 129 | ADO I/O - D-3
PDLA1 106 | 130 | AD1 I/0 D-3
PDL2 107 | 131 | AD2 I/O D-3
PDL3 108 | 132 | AD3 /0 D-3
PDL4 109 | 133 | AD4 I/0 D-3
PDL5 110 | 134 | AD5/FLMD1™" 1/O D-3
PDL6 111 135 | AD6 I/0 D-3
PDL7 112 | 136 | AD7 I/O D-3
PDL8 113 | 137 | AD8 I/0 D-3
PDL9 114 | 138 | AD9 I/O D-3
PDL10 115 | 139 | AD10 1/O D-3
PDL11 116 | 140 | AD11 I/0 D-3
PDL12 117 | 141 | AD12 1/O D-3
PDL13 118 | 142 | AD13 /0 D-3
PDL14 119 | 143 | AD14 1/O D-3
PDL15 120 | 144 | AD15 /0 D-3

Note Since this pin is set in the flash memory programming mode, it does not need to be manipulated with the
port control register. For details, see CHAPTER 32 FLASH MEMORY.

Remark SJ3-H: V850E/SJ3-H
SKB-H: V850E/SK3-H
GJ (V850E/SJ3-H): 144-pin plastic LQFP (fine pitch) (20 x 20)
GM (V850E/SK3-H): 176-pin plastic LQFP (fine pitch) (24 x 24)
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(1) Port DL register (PDL)

After reset: 0000H (output latch) R/W Address: PDL FFFFFO04H,
PDLL FFFFF004H, PDLH FFFFFO05H

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 Qutput data control (in output mode) (n = 0 to 15)
0 Qutputs 0.
1 Outputs 1.

Remarks 1. The PDL register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PDL register as the PDLH register and the
lower 8 bits as the PDLL register, PDL can be read or written in 8-bit or 1-bit units.
2. 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.

(2) Port DL mode register (PMDL)

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

15 14 13 12 11 10 9 8
PMDL (PMDLH) | PMDL15| PMDL14 | PMDL13| PMDL12 | PMDL11|PMDL10 | PMDLY | PMDLS |

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

PMDLn 1/0 mode control (n = 0 to 15)

0 Output mode

1 Input mode

Remarks 1. The PMDL register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PMDL register as the PMDLH register and
the lower 8 bits as the PMDLL register, PMDL can be read or written in 8-bit or 1-bit
units.
2. 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.
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(3) Port DL mode control register (PMCDL)

After reset: 0000H ~ R/W  Address: PMCDL FFFFF044H,
PMCDLL FFFFFO44H, PMCDLH FFFFFO45H
15 14 13 12 11 10 9 8

PMCDL (PMCDLH)  [PMCDL15/PMCDL14PMCDL13/PMCDL12|PMCDL11PMCDL10| PMCDL9 | PMCDLS |

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

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

Caution When the EXIMC.SMSEL bit = 1 (separate mode) and the BSC.BS30 to BSC.BS00 bits
= 0 (8-bit bus width), do not specify the AD8 to AD15 pins.

Remarks 1. The PMCDL register can be read or written in 16-bit units.
However, when using the higher 8 bits of the PMCDL register as the PMCDLH register
and the lower 8 bits as the PMCDLL register, PMCDL can be read or written in 8-bit or
1-bit units.
2. 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.
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4.4 Block Diagrams

Figure 4-4. Block Diagram of Type A-1
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Figure 4-6. Block Diagram of Type B-1

WRpm
1
PMmn
WRepoRT
0 Pmn »——O Pmn
o
T
£
[0)
E
S
[8]
3] —
© 2
w o
(1
| !
Address
RD
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Figure 4-8. Block Diagram of Type D-1
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Figure 4-9. Block Diagram of Type D-2
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Figure 4-10. Block Diagram of Type D-3
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Figure 4-11. Block Diagram of Type E-1
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Figure 4-12. Block Diagram of Type E-2
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Figure 4-13. Block Diagram of Type E-3
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Figure 4-14. Block Diagram of Type E-4
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-15. Block Diagram of Type F-1

M\
WRerc
PFCmn
WRpmc
‘ PMCmn
WRpm
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>
2 PMmn
]
£
2
< WRporT EVoo
O Pmn
S
§ _§ EVss
% E Note
’ Vi
N/ T
Address }
RD
Input signal when
alternate function is used
Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-16. Block Diagram of Type F-2

WRekrc
Y
PFCmn
WRenc
PMCmn )
WRpm
L
PMmn
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©
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b ]
mn
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N 3 8
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-17. Block Diagram of Type G-1

WRer
(M\A
PFmn
WRerc
PFCmn
WRpmc
9
PMCmn
(2]
]
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< | WRem
£
2 s
£
PMmn
Output signal EVoo
when alternate
WRprorr function is used g L g
@ P-ch
[0
(0]
Pmn © Pmn
EVss
S
[8]
ko)
oY g 5 [
3 Note
w ’ ¢
Address _}7
RD
Input signal when
alternate function is used
Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-18. Block Diagram of Type G-2

WReF
Y
PFmn
WRerc
PFCmn
WRpmc
PMCmn
2 | WRem
Ke)
©
£
i) PMmn
£
Output signal 1 when
alternate function is used S EV
"6' DD
8
Output signal 2 when o

alternate function is used

Selector
bl
S
>

WRPpoRT
»—©O Pmn
Pmn
EVss
S
3
8
T & /
Address LT
)
1_/
RD
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-19. Block Diagram of Type G-3

WRepr
M\
PFmn
WReprc
PFCmn
WRepmc
PMCmn
[2]
3
2 WRem
[]
£
()
€
- PMmn
WRPpoRT EVop
O Pmn
S
] EVss
© =
(0] S
N\ ‘g Note
! ’ (€
Address
Input signal 1
RD when alternate «—|
function is used 5 _——
6
o | (
Input signal 2 3 ——
when alternate <—
function is used
Note Hysteresis characteristics are not available in port mode.
R01UH0247EJ0500 Rev.5.00 Page 213 of 1579

Feb 29, 2012 RRENESAS



V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-20. Block Diagram of Type G-4

WRer

PFmn

Output signal
when alternate
WReec function is used

PFCmn

WRpmc

PMCmn

WRem

PMmn

Internal bus

Output signal 1 when
alternate function is used

Selector
{
/—j u b
\
<

Selector
e
S
o0

Output signal 2 when
alternate function is used

WRPpoRT

i Pmn

»—O Pmn

Selector

!

Address

Note

Selector

0

>

RD Input signal when
alternate function is used

Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-21. Block Diagram of Type G-5

(M1 WRer
PFmn
WRepec
PFCmn
WRprmc
. PMCmn
=}
Ke)
g WRem
(0]
E .
PMmn
Output signal when EVop
alternate function is used
o
WRPporT § 4C_>Q—| P-ch
@
O Pmn
Pmn
) Do
é EVss
(o]
ko)
N\ @
T sk
Address 8 Note
% a
Input signal 1
RD  whenalternate=—{
function is used % {
o
Input signal 2 3
when alternate-=—
function is used

Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-22. Block Diagram of Type G-6

WRer
M\
PFmn
WReprc
PFCmn }
WRpmc
PMCmn )
® WRem
3
o]
g
) PMmn
=
Output signal 1 when »
alternate function is used % EVob
8
Output signal 2 when & N
alternate function is used 9 d
3 P-ch
WRProRT o]
n
/L »—O Pmn
Pmn
i)ﬂ Nech
§ EVss
(o]
K}
oY &
T 5 [
Address % Note
K ¢
D
RD Input signal when
alternate function is used
Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-23. Block Diagram of Type G-7

WRer

PFmn

Output enable signal
when alternate
WRerc  function is used

PFCmn

WRpmc

PMCmn

WRem

PMmn

Internal bus

Output signal 1 when
alternate function is used

Selector
{
/—j u b
\
<

Output signal 2 when
alternate function is used

WRPpoRT

i Pmn

Selector
e
S
o0

»—O Pmn

Selector

T

Address

Note

Selector

y

>

RD Input signal when —
alternate function is used

Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-24. Block Diagram of Type L-1

WRpr
M\
PFmn
WRINTR
INTRmnMete !
WRIinTF
INTFmnhete
WRemc
PMCmn
3
a WRprM
©
£
e
£ PMmn
WRroRrT EVoo
Pmn :)@—l P-ch
»—©O Pmn
S
i,’ EVss
5] =
[e]
@ S Note 2
| ’ U
Address
’\./ )
RD Li
Input signal 1 when | Edge | | Noise [
alternate function is used detection elimination
Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-25. Block Diagram of Type N-1

M\ WRer
PFmn
WRINTR
INTRmnNete 1
WRIiNTF
INTFmnNote !
WRprc
PFCmn
@ WRpmc
e
©
£
o PMCmn
£
WRem
PMmn
WReroRT EVop
Pmn >®—| P-ch
»——O Pmn
S
o
<@
®
:o: EVss
|8}
% Note 2
(0] ||
oV, ! ([
Address \
§
RD
Input signal 1 when Noi
alternate function is used del%ggt?on | | elimi%lzsa?ion | L
[e] ||
-
<
[0
Input signal 2 when a
alternate function is used
Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-26. Block Diagram of Type N-2

WRee
Y
PFmn
WRINTR
INTRmnNete1
WRIinTF
INTEFmnNete 1
WReprc
PFCmn
o | WRevmc
3
2
g —9
I3 PMCmn
£

WRpm

PMmn

Output signal
when alternate
WRporr function is used

EVoo

)

Selector

Pmn

»—©O Pmn

Selector
m
<
w
w

Note 2

Tt

AddTress L
Dj

RD
Input signal when Edge | | Noise [
alternate function is used detection elimination

Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.

Selector

[
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-27. Block Diagram of Type N-3

WRer
Y
PFmn
WRINTR
INTRmnNete 1
WRINTF
INTFmnNote 1
WReprc
PFCmn
3
2 | WRpmc
©
c
2
£ PMCmn
WRpm
PMmn
WReporT EVop
»—O Pmn
S
[8]
@
[0
AV (%] = EVss
S
S Note 2
j 8 aj-
Address :Lﬂ
RD |
Input signal 1-1 when Edge Noise |
alternate function is used detection elimination 5 ]
Input signal 1-2 when k3]
alternate function is used %
Input signal 2 when 2
alternate function is used
Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-28. Block Diagram of Type N-4

WRer
M
PFmn
WRiNTR
INTRmnNete !
WRIinTF
INTFmnNote 1
Output signal
when alternate
WRrre function is used

PFCmn

WRemc

Internal bus

0 ¢

PMCmn

WRpm

‘ PMmn

Output signal
when alternate
WReorr function is used

-

Selector
o
19
>0

‘ Pmn

»—O Pmn
. L) ke
S
3
K] EVss
AV @ .
(=}
] Note 2
T 3 (It
Address L*

i
Y

RD

Input signal 1 when
alternate function is used

Input signal 2 when Edge Noise
alternate function is used detection elimination

et

Selector

Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-29. Block Diagram of Type U-1

WRer
N |
PFmn
Output enable signal
WRerce  When alternate
function is used
PFCEmn
WRerc
,4C
PFCmn }
WRpemc
(2]
a )
= PMCmn
£
i)
= wRew
PMmn
Output signal 1 -
when alternate =
function is used £
< EVi
Output signal 2 8 [ oe
when alternate
function is used S
WRporT 2
@
Pmn —O Pmn
) DR
S
8 EVss
AV ® 5
3 Note
! ’ ¢
Address
RD —L
Input signal 1 when
alternate function is used ™ =
S
Input signal 2 when ‘8‘ ( —
alternate function is used < \
Input signal 3 when @
alternate function is used ™
Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-30. Block Diagram of Type U-2

WRerF
Y
PFmn
WRepEce
‘ PFCEmn o}
WReprFc
‘ PFCmn O] )7
WRpmc
@9 PMCmn
el
©
£
o
£ WRem
‘ PMmn
Output signal 1 when _
alternate function is used %
@
Output signal 2 when S EVeo
alternate function is used
S e
WReoRT i.ﬁ :}Q—l P-ch
[
»n
+—©O Pmn
Pmn

EVss

Selector

Note

([
Address
™ ]
l_/

Selector

—

L9
L0

Input signal when
RD alternate function is used

Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-31. Block Diagram of Type U-3

WRerF
M\
PFmn
WReprce
PFCEmn
WRerc
PFCmn
- WRpmc
E T\
©
c
5 PMCmn /
£
WRem
PMmn
Output signal
when alternate =
function is used S EVoo
WRpoRrT ]
©
(0] o
Pmn . 'O—I P-ch
O Pmn
2
(&}
ko)
Y & 5
8 Note EVss
r ’ qi
Address
RD —l
Input signal 1 when
alternate function is used S
[$]
(0]
Input signal 2 when K {
alternate function is used
Note Hysteresis characteristics are not available in port mode.
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Figure 4-32. Block Diagram of Type U-4

WRerF
AaY
PFmn
WRerc
PFCmn )
WRemc
PMCmn
WRem
[2]
>
Ke]
©
c PMmn
(9]
c
Output signal when EVop
alternate function is used
S g
WRPpoRT % :)O—I P-ch
17}
»—O Pmn
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S EVss
[
@
N/ ) 5
3 Note
w ’ (T
Address }
i 1)_/
RD Input signal when —
alternate function is used
Note Hysteresis characteristics are not available in port mode.

Page 226 of 1579

RO1UH0247EJ0500 Rev.5.00
Feb 29, 2012 RRENESAS



V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-33. Block Diagram of Type U-5

WRer
PFmn
WRprce
PFCEmn
WReprc
PFCmn O ‘,
WRemc
J% PMCmn }
[2]
3
o]
©
=
2| WRem
]
PMmn
Output signal 1 when
alternate function is used :g EVoo
Output signal 2 when e
alternate function is used « S
WRPporT E, :)Q—l P-ch
[
3 ‘
—O Pmn
Pmn .
8 EVss
[&]
<
N/ ) 5
9 Note
| : I
Address —\
RD Input signal 1-1 when ( —
alternate function is used P\
Input signal 1-2 when Noise
alternate function is used
Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-34. Block Diagram of Type U-6

:
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PFmn
WRocbmo
OCDMO
WReprce
PFCEmn
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WRemc
8 )
% PMCmn J
e
5
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function is used §
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when alternate & . _J
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[
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Pmn ’ E
S
o
<2
NS 3 S
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<
[0
T %]
Address
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Input signal 1-1 when 14 I
RD alternate function is used \
Input signal 1-2 when Noise
alternate function is used elimination
Input signal when
on-chip debugging
Note Hysteresis characteristics are not available in port mode.

EVoo

O Pmn
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CHAPTER 4 PORT FUNCTIONS

Figure 4-35. Block Diagram of Type U-7

Internal bus

WRer

J‘ PFmn
WRocbmo

J‘ OCDMoO
WRerce

J‘ PFCEmn
WReprc

’J‘ PFCmn
WRpmc

J‘ PMCmn
WRem

J‘ PMmn

Output signal 1 when

alternate function is used

Output signal 2 when
alternate function is used

Input signal when

Selector

Selector
1

on-chip debugging
WRPpoRT

J‘ Pmn

Selector

Selector

!

Address

Selector

@ Pmn

Note

i

RD

Input signal 1 when
alternate function is used
Input signal 2-1 when
alternate function is used
Input signal 2-2 when
alternate function is used

|

m

Selector

Noise
elimination

Note Hysteresis characteristics are not available in port mode.
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Figure 4-36. Block Diagram of Type U-8

WRerF
M\
PFmn
WRocomo
OCDMO
WReprce
PFCEmn
WReprc
—O)
PFCmn 9 )
WRpmc
[2]
3 PMCmn J
©
IS
2 | WRem
£
PMmn
Output signal 1 when
alternate function is used 5
5 EVoo
Output signal 2 when %
alternate function is used * 5 _/
WRpoRrT 8 :)Q—l P-ch
3 ‘
O Pmn
Pmn
% EVss
<
AV b
Address s
8 Note
’ ¢
Input signal when - —
RD alternate functionisused = |
Input signal when
on-chip debugging
Note Hysteresis characteristics are not available in port mode.
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CHAPTER 4 PORT FUNCTIONS

Figure 4-37. Block Diagram of Type U-9

Internal bus
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’L OCDMO
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WRerce function is used

’L PFCEmn
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I

’L PFCmn
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|

) U

’L PMCmn

WRpm

J“ PMmn

Output signal 1 when

alternate function is used
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alternate function is used
WRPpoRT

Selector

Pmn

Selector

—

Address

Selector

Selector ¢
— b
g

»—O Pmn

Note

Q00

?

RD

Input signal 1 when

alternate function is used

Input signal 2 when ,_@
alternate function is used elimination
— =

Note Hysteresis characteristics are not available in port mode.

Input signal when
on-chip debugging

Selector

adl
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Figure 4-38. Block Diagram of Type U-10

WRer

i PFmn

WRepFce

J\ PFCEmn

WRerFc

J\ PFCmn O

Yy

WRemc

J\ PMCmn

WRem

Internal bus

J\ PMmn

Output signal 1 when
alternate function is used

Output signal 2 when
alternate function is used

Output signal 3 when
alternate function is used

Pmn

Selector

WReProRT

Selector
o
S
>

»—O Pmn

Selector

T ]

Address

Note

Selector

RD

Input signal 1 when
alternate function is used elimination

Input signal 2 when
alternate function is used

o

e

Selector

Note Hysteresis characteristics are not available in port mode.
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CHAPTER 4 PORT FUNCTIONS

Figure 4-39. Block Diagram of Type U-11

(] WRprF

J\ PFmn

WRprce

J\ PFCEmn

WRepFc

’L PFCmn
WRemc

—
|
5 PMCmn }

WRem

QO

Internal bus

J\ PMmn

Output signal 1
when alternate
function is used

Output signal 2
when alternate

Selector
i

EVop

WRerorT function is used

Selector

Pmn

Selector

!

Address

Selector

EVss

Note

Dt
O Pmn

a

RD #
Input signal 1 when
alternate function is used elimination

Input signal 2-1 when Noise
alternate function is used elimination

) >—

e

Selector

Input signal 2-2 when
alternate function is used
Input signal 3 when
alternate function is used

Note Hysteresis characteristics are not available in port mode.
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Figure 4-40. Block Diagram of Type U-12

WRer
M\
PFmn
WRPprce
PFCEmn
WRerc
PFCmn O}
WRemc
O
O
o PMCmn
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Ke)
8 | WRem
@
£ 4
PMmn B
Output signal 1 when g
alternate function is used % | EVob
Output signal 2 when 2
alternate function is used 2] 5
WRporT 8 :)O—l P-ch
3 ‘
O Pmn
Pmn
S
E EVss
AV @
s [T
Address g Note
? 7
Input signal when
RD alternate function is used
Note Hysteresis characteristics are not available in port mode.
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Figure 4-41. Block Diagram of Type U-13

WRprF

PFmn

WRprce

PFCEmn

WRprc

PFCmn

WReMmc

QU

PMCmn

WRpm

Internal bus

PMmn

Output signal 1 when
alternate function is used

Selector
{

Output signal 2 when
alternate function is used

WRPporT
Pmn ,

Selector
b}
S
0

»—O Pmn

Selector

Note

Selector

Address }
Input signal when —
RD alternate function is used

Note Hysteresis characteristics are not available in port mode.
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Figure 4-42. Block Diagram of Type U-14

RD Input signal 1 when
alternate function is used

~ WRer
J\ PFmn
WRPprce
J‘ PFCEmn
WRerc
J‘ PFCmn ,‘
WRemc
J‘ PMCmn }
E
2 | WRem
©
c
@ ’L PMmn
£
Output signal 1 when N -
alternate function is used £ EVop
Output signal 2 when 21
alternate function is used 2] 5
WRproRT g :)O_l P-ch
g ‘
O Pmn
Pmn ,
% EVss
<2
AV ? S
3 Note
r ’ ¢
Address
O%
” D>

Selector

Input signal 2 when
alternate function is used

Note Hysteresis characteristics are not available in port mode.
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-43. Block Diagram of Type U-15

WRer
N |
PFmn
WRINTR
INTRmnNetet |——
WRiNTF
INTFmnNete 1
WReprce
PFCEmn
WRerc
J\ PFCmn ]
(2]
S | WRemc
o q \
s| | J
:,C-, PMCmn _J
£
WRewm
J\ PMmn
Output signal 1 when )
alternate function is used S EVop
Output signal 2 when 3 [
alternate function is used 3 =
=2 —d
WRpoRT 3 DO—< P-ch
©
7]
»—O Pmn
N-ch
§ EVss
[&]
[9)
©
r\/ w
S
‘g Note 2
T 3 7
Address
O
° D
RD ¢ l
Input signal 1 when Edge Noise 5
alternate function is used detection elimination |ﬁ S {
[0
Input signal 2 when g

alternate function is used

Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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Figure 4-44. Block Diagram of Type U-16

RD Input signal 1 when
alternate function is used

~ WRer
J‘ PFmn
WRPprce
J\ PFCEmn
WRerc
J\ ) T
PFCmn }
WRemc
J‘ PMCmn }
_cé WRpm
I
£ PMmn
(0]
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Output signal 1 when N -
alternate function is used % EVoo
Output signal 2 when ° [
alternate function is used 2 5
WRPporT ‘g :>Q_| P-ch
g |
O Pmn
Pmn ’
% EVss
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N/ @ 5
‘g Note
T ? ([
Address
O
O

Selector

Input signal 2 when
alternate function is used

Note Hysteresis characteristics are not available in port mode.

R01UH0247EJ0500 Rev.5.00 Page 238 of 1579

Feb 29, 2012 RRENESAS
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Figure 4-45. Block Diagram of Type U-17

RD Input signal 1 when
alternate function is used

WRer
J‘ PFmn
WRPprce
J‘ PFCEmn
WRerc
J\ ) e R
PFCmn }
WRemc
J‘ PMCmn }
§ WRpm
©
< ’L PMmn
[0}
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Output signal 1 when - -
alternate function is used 2 | EVoo
Output signal 2 when 2
alternate function is used 2] .
WRPpoRT § :>Q_| P-ch
° ‘
@ »—O Pmn
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*8 EVss
@
Y ® 5
o Note
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Address
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Input signal 2 when
alternate function is used

Note Hysteresis characteristics are not available in port mode.
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Figure 4-46. Block Diagram of Type U-18
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N |
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when alternate
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CHAPTER 4 PORT FUNCTIONS

Figure 4-47. Block Diagram of Type U-19
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Figure 4-48. Block Diagram of Type U-20
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2. Hysteresis characteristics are not available in port mode.
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Figure 4-49. Block Diagram of Type U-21
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V850E/SJ3-H, VB850E/SK3-H CHAPTER 4 PORT FUNCTIONS

Figure 4-50. Block Diagram of Type U-22
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Figure 4-51. Block Diagram of Type U-23
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Figure 4-52. Block Diagram of Type U-24
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CHAPTER 4 PORT FUNCTIONS

Figure 4-53. Block Diagram of Type U-25
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Figure 4-54. Block Diagram of Type U-26
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Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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Figure 4-55. Block Diagram of Type U-27
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CHAPTER 4 PORT FUNCTIONS

Figure 4-56. Block Diagram of Type U-28
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CHAPTER 4 PORT FUNCTIONS

Figure 4-57. Block Diagram of Type U-29
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Figure 4-58. Block Diagram of Type U-30
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Figure 4-59. Block Diagram of Type U-31
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Figure 4-60. Block Diagram of Type U-32
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Figure 4-61. Block Diagram of Type U-33
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Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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CHAPTER 4 PORT FUNCTIONS

Figure 4-62. Block Diagram of Type U-34
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Figure 4-63. Block Diagram of Type U-35
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Notes 1. See 24.6 External Interrupt Request Input Pins (NMI and INTPO to INTP9).
2. Hysteresis characteristics are not available in port mode.
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CHAPTER 4 PORT FUNCTIONS

Figure 4-64. Block Diagram of Type U-36
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Figure 4-65. Block Diagram of Type U-37
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CHAPTER 4 PORT FUNCTIONS

Figure 4-66. Block Diagram of Type U-38
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Figure 4-67. Block Diagram of Type AA-1
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2. Hysteresis characteristics are not available in port mode.
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4.5 Port Register Settings When Alternate Function Is Used

Table 4-25 shows the port register settings when each port is used for an alternate function. When using a port
pin as an alternate-function pin, see the description of each pin.
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Table 4-25. Using Port Pin as Alternate-Function Pin (1/13)

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)
P00 TIP61 Input P00 = Setting not required PMOO = Setting not required | PMC00 = 1 PFCEOQOQ = 0"** PFCO00 =0
TOP61 Output POO = Setting not required PMOO = Setting not required | PMC00 = 1 PFCEOQQ = 0"** PFCO00 = 1
SDA04™"* | 1/0 P00 = Setting not required PMOO = Setting not required | PMCOO = 1 PFCEQQ = 1"** PFC00 =0 PF00 (PFO) = 1
PO1 TIP60 Input P01 = Setting not required PMO1 = Setting not required | PMC01 = 1 PFCEO1 = 0"™*° PFC01 =0
TOP60 Output PO1 = Setting not required PMO1 = Setting not required | PMCO01 = 1 PFCEO1 = O"*° PFCO1 =1
SCL04"™"** | 1/0 P01 = Setting not required PMO1 = Setting not required | PMCO01 = 1 PFCEO1 =1 PFCO1 =0 PFO1 (PFO) = 1
P02 NMI Input P02 = Setting not required PMO2 = Setting not required PMCO02 =1 - -
P03 INTPO Input P03 = Setting not required PMO3 = Setting not required | PMCO03 = 1 - PFC03=0
ADTRG Input P03 = Setting not required PMO3 = Setting not required PMCO03 = 1 - PFC03 =1
P04 INTP1 Input P04 = Setting not required PMO4 = Setting not required PMCO04 =1 - -
P05 INTP2 Input P05 = Setting not required PMO5 = Setting not required | PMCO5 = 1 - -
DRST Input P05 = Setting not required PMO5 = Setting not required PMCO05 = Setting not required - - OCDMO (OCDM) =1
P06 INTP3 Input P06 = Setting not required PMO06 = Setting not required | PMCO06 = 1 - -
P10 ANOO Output P10 = Setting not required PM10 =1 - - -
P11 ANO1 Output P11 = Setting not required PM11 =1 - - -
p2g"’ SDA04™"" | 1/0 P20 = Setting not required PM20 = Setting not required | PM20 = 1 - - PF20 (PF2) = 1
p21tee! SCLOo4™™ " | 1/O P21 = Setting not required PM21 = Setting not required | PM21 = 1 - - PF21 (PF2) = 1
P30 TXDAO Output P30 = Setting not required PM30 = Setting not required | PMC30 = 1 - PFC30=0
SOB4 Qutput P30 = Setting not required PM30 = Setting not required PMC30 = 1 - PFC30 =1
Notes 1. Valid for the V850E/SK3-H only.
2. The SDA04 and SCL04 pins are not included in the #PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
3. This setting is valid in products other than the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
This setting cannot be specified in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
Caution Between the P10 and P11 pins, when one pin is used as the I/O port, and the other pin is used as the D/A output pin (ANOO, ANO1), make sure that the port I/0

level does not change during D/A output.
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Table 4-25. Using Port Pin as Alternate-Function Pin (2/13)

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)
P31 RXDAO Input P31 = Setting not required PM31 = Setting not required PMC31 =1 - Note 3, PFC31 =0
INTP7 Input P31 = Setting not required PM31 = Setting not required PMC31 =1 - Note 3, PFC31 =0
SiB4 Input P31 = Setting not required PM31 = Setting not required | PMC31 =1 - PFC31 =1
P32 ASCKAO0 Input P32 = Setting not required PM32 = Setting not required | PMC32 = 1 PFCE32=0 PFC32=0
SCKB4 /0 P32 = Setting not required PM32 = Setting not required | PMC32 = 1 PFCE32 =0 PFC32 =1
TIPOO Input P32 = Setting not required PM32 = Setting not required | PMC32 =1 PFCE32 =1 PFC32=0
TOPOO Output P32 = Setting not required PM32 = Setting not required | PMC32 =1 PFCE32 =1 PFC32 =1
P33 TIPO1 Input P33 = Setting not required PM33 = Setting not required | PMC33 = 1 PFCE33 =0 PFC33=0
TOPO1 Qutput P33 = Setting not required PM33 = Setting not required PMC33 =1 PFCE33 =0 PFC33 =1
CTXD1™"*" | Output P33 = Setting not required PM33 = Setting not required | PMC33 = 1 PFCE33 =1 PFC33=0
P34 TIP10 Input P34 = Setting not required PM34 = Setting not required | PMC34 = 1 PFCE34 =0 PFC34 =0
TOP10 Qutput P34 = Setting not required PM34 = Setting not required PMC34 =1 PFCE34 =0 PFC34 =1
CRXD1"™™" | Input P34 = Setting not required PM34 = Setting not required | PMC34 = 1 PFCE34 =1 PFC34 =0
P35 TIP11 Input P35 = Setting not required PM35 = Setting not required | PMC35 =1 - PFC35=0
TOP11 Output P35 = Setting not required PM35 = Setting not required PMC35 =1 - PFC35 =1
P36 CTXDO™? | Output P36 = Setting not required PM36 = Setting not required | PMC36 = 1 - PFC36 =0
IETX0 Output P36 = Setting not required PM36 = Setting not required | PMC36 = 1 - PFC36 =1
P37 CRXD0"™"*? | Input P37 = Setting not required PM37 = Setting not required | PMC37 = 1 - PFC37=0
IERX0 Input P37 = Setting not required PM37 = Setting not required PMC37 =1 - PFC37 =1
P38 TXDA2 Output P38 = Setting not required PM38 = Setting not required | PMC38 = 1 PFCE38 =0 PFC38=0
SDAO00 /0 P38 = Setting not required PM38 = Setting not required | PMC38 = 1 PFCE38 =0 PFC38 =1 PF38 (PF3) =1
SIB2 Input P38 = Setting not required PM38 = Setting not required PMC38 = 1 PFCE38 =1 PFC38 =0
Notes 1. CAN controller (2-channel) version only
2. CAN controller version only
3. The INTP7 pin and RXDAO pin are alternate-function pins. When using the pin as the RXDAO pin, disable edge detection for the INTP7 alternate-function pin. (Clear the

INTF3.INTF31 bit and the INRT3.INTR31 bit to 0.) When using the pin as the INTP7 pin, stop UARTAO reception. (Clear the UAOCTL0.UAORXE bit to 0.)
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Table 4-25. Using Port Pin as Alternate-Function Pin (3/13)

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)
P39 RXDA2 Input P39 = Setting not required PM39 = Setting not required PMC39 = 1 PFCE39 =0 PFC39=0
SCL00 /0 P39 = Setting not required PM39 = Setting not required PMC39 = 1 PFCE39 =0 PFC39 =1 PF39 (PF3) =1
SCKB2 /0 P39 = Setting not required PM39 = Setting not required | PMC39 = 1 PFCES39 =1 PFC39=0
P310™" soB2™* Output P310 = Setting not required PM310 = Setting not required | PMC310 = 1 PFCE310 =1 PFC310=0
P311M* TXDA2"® Output P311 = Setting not required PM311 = Setting not required | PMC311 =1 - -
pP312"* RXDA2"™ | Input P312 = Setting not required PM312 = Setting not required | PMC312 = 1 - -
P40 SIBO Input P40 = Setting not required PM40 = Setting not required | PMC40 = 1 - PFC40=0
SDAO1 /0 P40 = Setting not required PM40 = Setting not required | PMC40 = 1 - PFC40 =1 PF40 (PF4) =1
P41 SOBO Qutput P41 = Setting not required PM41 = Setting not required PMC41 =1 - PFC41 =0
SCLo1 /0 P41 = Setting not required PM41 = Setting not required | PMC41 = 1 - PFC41 =1 PF41 (PF4) =1
P42 SCKBO /0 P42 = Setting not required PM42 = Setting not required | PMC42 = 1 - PFC42 =0
INTP2 Input P42 = Setting not required PM42 = Setting not required PMC42 =1 - PFC42 =1
P44" IETX0"™" Output P44 = Setting not required PM44 = Setting not required | PMC44 = 1 - -
P45"* 1ERX0"™" Input P45 = Setting not required PM45 = Setting not required | PMC45 = 1 - -
P50 KRO Input P50 = Setting not required PM50 = Setting not required | PMC50 = 1 PFCE50 =0 PFC50 =1 TQOIS3, TQOIS2 (TQOIOCT) = 00
TIQO1 Input P50 = Setting not required PM50 = Setting not required | PMC50 = 1 PFCES50 =0 PFC50 =1 KRMO (KRM) =0
TOQO1 Output P50 = Setting not required PM50 = Setting not required | PMC50 = 1 PFCES50 = 1 PFC50 =0
RTPOO Output P50 = Setting not required PM50 = Setting not required PMC50 = 1 PFCES50 = 1 PFC50 =1
P51 INTP7 Input P51 = Setting not required PM51 = Setting not required PMC51 =1 PFCE51 =0 PFC51 =0
KR1 Input P51 = Setting not required PM51 = Setting not required | PMC51 =1 PFCE51 =0 PFC51 =1 TQOIS5, TQOIS4 (TQOIOCT) = 00
TIQ02 Input P51 = Setting not required PM51 = Setting not required PMC51 =1 PFCE51 =0 PFC51 =1 KRM1 (KRM) =0
TOQO02 Qutput P51 = Setting not required PM51 = Setting not required PMC51 =1 PFCE51 =1 PFC51 =0
RTPO1 Output P51 = Setting not required PM51 = Setting not required | PMC51 =1 PFCE51 =1 PFC51 =1

Note Valid for the V850E/SK3-H only.
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Table 4-25. Using Port Pin as Alternate-Function Pin (4/13)

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)
P52 KR2 Input P52 = Setting not required PM52 = Setting not required PMC52 = 1 PFCE52 =0 PFC52 =1 TQOIS7, TQOIS6 (TQOIOCT) = 00
TIQ03 Input P52 = Setting not required PM52 = Setting not required PMC52 = 1 PFCE52 =0 PFC52 =1 KRM2 (KRM) = 0
TOQO03 Output P52 = Setting not required PM52 = Setting not required | PMC52 =1 PFCE52 = 1 PFC52 =0
RTPO2 Output P52 = Setting not required PM52 = Setting not required PMC52 =1 PFCE52 = 1 PFC52 =1
DDI Input P52 = Setting not required PM52 = Setting not required PMC52 = Setting not required | PFCE52 = Setting not required | PFC52 = Setting not required | OCDMO (OCDM) = 1
P53 SiB2 Input P53 = Setting not required PM53 = Setting not required | PMC53 =1 PFCE53 =0 PFC53=0
KR3 Input P53 = Setting not required PMS53 = Setting not required PMC53 =1 PFCE53 =0 PFC53 =1 TQOIS1, TQOISO (TQOIOCT) = 00,
TQOEES1, TQOEESO (TQOIOC2) = 00,
TQOETS1, TQOETSO (TQOIOC2) = 00
TIQ00 Input P53 = Setting not required PMS53 = Setting not required PMC53 =1 PFCE53 =0 PFC53 =1 KRM3 (KRM) =0
TOQO00 Input P53 = Setting not required PM53 = Setting not required | PMC53 = 1 PFCE53 = 1 PFC53=0
RTPO3 Qutput P53 = Setting not required PM53 = Setting not required PMC53 =1 PFCE53 =1 PFC53 =1
DDO Output P53 = Setting not required PM53 = Setting not required | PMC53 = Setting not required | PFCE53 = Setting not required | PFC53 = Setting not required | OCDMO (OCDM) = 1
P54 SOB2 Output P54 = Setting not required PM54 = Setting not required | PMC54 = 1 PFCE54 =0 PFC54 =0
KR4 Input P54 = Setting not required PM54 = Setting not required PMC54 =1 PFCE54 =0 PFC54 =1
RTPO4 Output P54 = Setting not required PM54 = Setting not required | PMC54 =1 PFCE54 =1 PFC54 =1
DCK Input P54 = Setting not required PM54 = Setting not required | PMC54 = Setting not required | PFCE54 = Setting not required | PFC54 = Setting not required | OCDMO0 (OCDM) = 1
P55 SCKB2 I/0 P55 = Setting not required PMS55 = Setting not required | PMC55 = 1 PFCES55 =0 PFC55 =0
KR5 Input P55 = Setting not required PM55 = Setting not required PMC55 = 1 PFCE55 =0 PFC55 =1
RTPO5 Output P55 = Setting not required PMS55 = Setting not required PMC55 =1 PFCE55 = 1 PFC55 =1
DMS Input P55 = Setting not required PM55 = Setting not required PMC55 = Setting not required | PFCESS = Setting not required | PFC55 = Setting not required | OCDMO (OCDM) = 1
P56""* RXDA4"™° | Input P56 = Setting not required PMS56 = Setting not required | PMC56 = 1 - -
p57"* TXDA4"" Output P57 = Setting not required PMS57 = Setting not required | PMC57 = 1 - -

Note Valid for the V850E/SK3-H only.
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Table 4-25. Using Port Pin as Alternate-Function Pin (5/13)

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)
P60 RTP10 Output P60 = Setting not required PM60 = Setting not required PMC60 = 1 PFCE60 = 0"*°* PFC60 =0
RXDA4 Input P60 = Setting not required PM60 = Setting not required PMC60 = 1 PFCE60 = 0"*°* PFC60 = 1
SIEQ"™™*’ Input P60 = Setting not required PM60 = Setting not required PMC60 = 1 PFCE60 = 1"*** PFC60 =0
P61 RTP11 Output P61 = Setting not required PM61 = Setting not required PMC61 =1 PFCE61 = 0"** PFC61 =0
TXDA4 Output P61 = Setting not required PM61 = Setting not required PMC61 =1 PFCE61 = 0"** PFC61 =1
SOEQ"™™' Output P61 = Setting not required PM61 = Setting not required PMC61 =1 PFCE61 = 1"*°* PFC61 = 0"*?
P62 RTP12 Output P62 = Setting not required PM62 = Setting not required PMC62 = 1 PFCE62 = 0"** PFC62 = 0"**
SCKEO™' | 10 P62 = Setting not required PM62 = Setting not required | PMC62 = 1 PFCE62 = 1 PFC62=0
P63 RTP13 Qutput P63 = Setting not required PM63 = Setting not required PMC63 = 1 PFCE63 =0 PFC63 =0
SIE1™*! Input P63 = Setting not required PM63 = Setting not required PMC63 =1 PFCE63 =0 PFC63 =1
KR4 Input P63 = Setting not required PM63 = Setting not required PMC63 = 1 PFCEG3 = 1 PFC63 =0
P64 RTP14 QOutput P64 = Setting not required PM64 = Setting not required PMC64 = 1 PFCE64 =0 PFC64 =0
SOE1™*! Output P64 = Setting not required PM64 = Setting not required PMC64 = 1 PFCE64 =0 PFC64 =1
KR5 Input P64 = Setting not required PM64 = Setting not required PMC64 = 1 PFCE64 = 1 PFC64 =0
P65 RTP15 Output P65 = Setting not required PM65 = Setting not required PMC65 = 1 PFCEG5 =0 PFC65 =0
SCKE1™*' | 1/0"*" P65 = Setting not required PM65 = Setting not required PMC65 = 1 PFCE65 =0 PFC65 =1
KR2 Input P65 = Setting not required PM65 = Setting not required PMC65 = 1 PFCE®G5 =1 PFC65 =0 TQOIS7, TQOIS6 (TQOIOCT) = 00
TIQO03 Input P65 = Setting not required PM65 = Setting not required PMC65 = 1 PFCE®G5 = 1 PFC65 =0 KRM2 (KRM) = 0
TOQO03 Qutput P65 = Setting not required PM65 = Setting not required PMC65 = 1 PFCE65 =1 PFC65 =1

Notes 1. These pins are not included in the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
2. This setting is valid in products other than the #PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).

This setting cannot be specified in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
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Table 4-25. Using Port Pin as Alternate-Function Pin (6/13)

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)
P66 SIB5 Input P66 = Setting not required PM66 = Setting not required PMC66 = 1 PFCE66 = 0 PFC66 =0
INTP9 Input P66 = Setting not required PM66 = Setting not required PMC66 = 1 PFCE66 = 0 PFC66 = 1
KR3 Input P66 = Setting not required PM66 = Setting not required PMC66 = 1 PFCE66 = 1 PFC66 = 0 TQOIS1, TQOISO (TQOIOCHT) = 00,
TQOEES1, TQOEESO (TQ0IOC2) = 00,
TQOETS1, TQOETSO (TQOIOC2) = 00
TIQO00 Input P66 = Setting not required PM66 = Setting not required PMC66 = 1 PFCE66 = 1 PFC66 = 0 KRM3 (KRM) =0
TOQO0 Output P66 = Setting not required PM66 = Setting not required PMC66 = 1 PFCE®66 = 1 PFC66 = 1
P67 SOB5 Qutput P67 = Setting not required PM67 = Setting not required PMC67 =1 PFCE67 = 0"*°* PFC67 =0
RXDA5 Input P67 = Setting not required PM67 = Setting not required PMC67 =1 PFCE67 = 0"** PFC67 =1
SDA05™ " | I/O P67 = Setting not required PM67 = Setting not required PMC67 =1 PFCE67 =1 PFC67 =0 PF67 (PF6) =1
P68 SCKB5 /0 P68 = Setting not required PM68 = Setting not required PMC68 = 1 PFCEG8 = 0"** PFC68 =0
TXDA5 Output P68 = Setting not required PM68 = Setting not required PMC68 = 1 PFCE68 = 0"*°* PFC68 = 1
SCLO5"™ "’ 1/0 P68 = Setting not required PM68 = Setting not required PMC68 = 1 PFCE®68 = 1 PFC68 =0 PF68 (PF6) = 1
P69 TIP70 Input P69 = Setting not required PM69 = Setting not required PMC69 = 1 PFCEG9 =0 PFC69 =0
TOP70 Qutput P69 = Setting not required PM69 = Setting not required PMC69 = 1 PFCE69 =0 PFC69 =1
TENC70 Input P69 = Setting not required PM69 = Setting not required PMC69 = 1 PFCE69 = 1 PFC69 =0
P610 TIP71 Input P610 = Setting not required PM610 = Setting not required PMC610 = 1 PFCE610=0 PFC610=0
TENC71 Input P610 = Setting not required PM610 = Setting not required | PMC610 = 1 PFCE610 =1 PFC610=0
P611 TOP71 Qutput P611 = Setting not required PM611 = Setting not required PMC611 =1 PFCE611 =0 PFC611 =0
TECR7 Input P611 = Setting not required PM611 = Setting not required PMC611 =1 PFCE611 =1 PFC611 =0
P612 TIP80 Input P612 = Setting not required PM612 = Setting not required PMC612 =1 PFCE612=0 PFC612=0
TOP80 Qutput P612 = Setting not required PM612 = Setting not required PMC612 =1 PFCE612 =0 PFC612 =1
TENC80 Input P612 = Setting not required PM612 = Setting not required | PMC612 = 1 PFCE612 =1 PFC612 =0

Notes 1. These pins are not included in the 4PD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
2. This setting is valid in products other than the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).

This setting cannot be specified in the xPD70F3931B (V850E/SJ3-H), 70F3932B (V850E/SJ3-H), and 70F3933B (V850E/SJ3-H).
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Table 4-25. Using Port Pin as Alternate-Function Pin (7/13)

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)
P613 TIP81 Input P613 = Setting not required PM613 = Setting not required PMC613 =1 PFCE613=0 PFC613=0
TOP81 Qutput P613 = Setting not required PM613 = Setting not required PMC613 = 1 PFCE613=0 PFC613 =1
TENCS81 Input P613 = Setting not required PM613 = Setting not required | PMC613 = 1 PFCE613 =1 PFC613 =0
P614 SDAO03 /0 P614 = Setting not required PM614 = Setting not required | PMC614 = 1 PFCE614=0 PFC614 =0 PF614 (PF6) = 1
TECRS8 Input P614 = Setting not required PM614 = Setting not required PMC614 =1 PFCE614 =1 PFC614 =0
P615 SCL03 /0 P615 = Setting not required PM615 = Setting not required | PMC615 = 1 - - PF615 (PF6) = 1
P70 ANIO Input P70 = Setting not required PM70 =1 - - -
P71 ANI1 Input P71 = Setting not required PM71 =1 - - -
P72 ANI2 Input P72 = Setting not required PM72 =1 - - -
P73 ANI3 Input P73 = Setting not required PM73 =1 - - -
P74 ANI4 Input P74 = Setting not required PM74 =1 - - -
P75 ANI5 Input P75 = Setting not required PM75 =1 - - -
P76 ANI6 Input P76 = Setting not required PM76 =1 - - -
P77 ANI7 Input P77 = Setting not required PM77 =1 - - -
P78 ANI8 Input P78 = Setting not required PM78 =1 - - -
P79 ANI9 Input P79 = Setting not required PM79 =1 - - -
P710 ANI10 Input P710 = Setting not required PM710 =1 - - -
P711 ANI11 Input P711 = Setting not required PM711 =1 - - -
P712 ANI12 Input P712 = Setting not required PM712 =1 - - -
P713 ANI13 Input P713 = Setting not required PM713 =1 - - -
P714 ANI14 Input P714 = Setting not required PM714 =1 - - -
P715 ANI15 Input P715 = Setting not required PM715 =1 - - -
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Table 4-25. Using Port Pin as Alternate-Function Pin (8/13)

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)
P80 RXDA3 Input P80 = Setting not required PM80 = Setting not required PMC80 = 1 PFCE80 =0 PFC80=0 Note 2
INTP8 Input P80 = Setting not required PM80 = Setting not required PMC80 = 1 PFCE80 =0 PFC80=0 Note 2
RC1CK1HZ | Output P80 = Setting not required PM80 = Setting not required | PMC80 = 1 PFCES80 = 1 PFC80=0
P81 TXDA3 Output P81 = Setting not required PM81 = Setting not required | PMC81 = 1 PFCE81 =0 PFC81 =0
RC1CKO Qutput P81 = Setting not required PM81 = Setting not required PMC81 =1 PFCE81 =1 PFC81 =0 RC1CC3.CLOE2 bit = 0"**
RC1CKDIV | Output P81 = Setting not required PM81 = Setting not required | PMC81 = 1 PFCE81 =1 PFC81=0 RC1CC1.CLOEQ bit = 0"**
pgatee! SDA05"™! /0 P82 = Setting not required PM82 = Setting not required | PMC82 = 1 - - PF82 (PF8) = 1
pg3te’ SCLO5"™*" 1/0 P83 = Setting not required PM83 = Setting not required | PMC83 = 1 - - PF83 (PF8) = 1
pg4"ee! RXDA5"*" Input P84 = Setting not required PM84 = Setting not required | PMC84 = 1 - -
pgs5"e! TXDA5"™"' Output P85 = Setting not required PM85 = Setting not required | PMC85 = 1 - -
P90 A0 Output P90 = Setting not required PMQ0 = Setting not required | PMC90 = 1 PFCE90 =0 PFC90 =0 Note 4
KR6 Input P90 = Setting not required PM90 = Setting not required PMC90 = 1 PFCEQ0 =0 PFC90 =1
TXDA1 Output P90 = Setting not required PM9O = Setting not required | PMC90 = 1 PFCEQ0 = 1 PFC90=0
SDAO02 110 P90 = Setting