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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

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 once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

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

(® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

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

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

V850 Series, V850ES/KF1, V850ES/KG1, and V850ES/KJ1 are trademarks of NEC Electronics
Corporation.
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These commaodities, technology or software, must be exported in accordance
with the export administration regulations of the exporting country.
Diversion contrary to the law of that country is prohibited.

The information in this document is current as of November, 2002. The information is subject to

change without notice. For actual design-in, refer to the latest publications of NEC Electronics data

sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with an NEC Electronics sales
representative for availability and additional information.

No part of this document may be copied or reproduced in any form or by any means without the prior

written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may

appear in this document.

NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual

property rights of third parties by or arising from the use of NEC Electronics products listed in this document

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

Descriptions of circuits, software and other related information in this document are provided for illustrative

purposes in semiconductor product operation and application examples. The incorporation of these

circuits, software and information in the design of a customer's equipment shall be done under the full
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by
customers or third parties arising from the use of these circuits, software and information.

While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,

customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC

Electronics products, customers must incorporate sufficient safety measures in their design, such as

redundancy, fire-containment and anti-failure features.

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

"Specific".

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

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

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

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

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

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

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC

Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications

not intended by NEC Electronics, they must contact an NEC Electronics sales representative in advance to
determine NEC Electronics' willingness to support a given application.

(Note)
(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its

majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics

(as defined above).
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Regional Information

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

« Device availability

« Ordering information

 Product release schedule

« Availability of related technical literature

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

» Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

NEC Electronics America, Inc. (U.S.) e Filiale Italiana NEC Electronics Hong Kong Ltd.
Santa Clara, California Milano, ltaly Hong Kong
Tel: 408-588-6000 Tel: 02-66 75 41 Tel: 2886-9318
800-366-9782 Fax: 02-66 75 42 99 Fax: 2886-9022/9044
Fax: 408-588-6130
800-729-9288 ¢ Branch The Netherlands NEC Electronics Hong Kong Ltd.
Eindhoven, The Netherlands Seoul Branch
NEC Electronics (Europe) GmbH Tel: 040-244 58 45 Seoul, Korea
Duesseldorf, Germany Fax: 040-244 45 80 Tel: 02-528-0303
Tel: 0211-65 03 01 Fax: 02-528-4411
Fax: 0211-65 03 327 * Tyskland Filial
Taeby, Sweden NEC Electronics Shanghai, Ltd.
* Sucursal en Espaia Tel: 08-63 80 820 Shanghai, P.R. China
Madrid, Spain Fax: 08-63 80 388 Tel: 021-6841-1138
Tel: 091-504 27 87 Fax: 021-6841-1137
Fax: 091-504 28 60 ¢ United Kingdom Branch
Milton Keynes, UK NEC Electronics Taiwan Ltd.

* Succursale Francaise Tel: 01908-691-133 Taipei, Taiwan

Vélizy-Villacoublay, France Fax: 01908-670-290 Tel: 02-2719-2377

Tel: 01-30-67 58 00 Fax: 02-2719-5951

Fax: 01-30-67 58 99
NEC Electronics Singapore Pte. Ltd.
Novena Square, Singapore
Tel: 6253-8311
Fax: 6250-3583
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Readers

Purpose

Organization

How to Read This Manual

PREFACE

This manual is intended for users who wish to understand the functions of the
V850ES/KF1, V850ES/KG1, and V850ES/KJ1 and design application systems using
these products.

The target products are as follows.

e Standard products: pPD703208, 703208Y, 703209, 703209Y, 703210, 703210Y,
703212, 703212Y, 703213, 703213Y, 703214, 703214Y, 703216,
703216Y, 703217, 703217Y, 70F3210, 70F3210Y, 70F3214,
70F3214Y, 70F3217, 70F3217Y

e Special products: ~ uPD703208(A), 703208Y(A), 703209(A), 703209Y(A),
703210(A), 703210Y(A), 703212(A), 703212Y(A), 703213(A),
703213Y(A), 703214(A), 703214Y(A), 703216(A), 703216Y(A),
703217(A), 703217Y(A), 70F3210(A), 70F3210Y(A), 70F3214(A),
70F3214Y(A), 70F3217(A), 70F3217Y(A)

This manual is intended to give users an understanding of the hardware functions of the
V850ES/KF1, VB50ES/KG1, and VB50ES/KJ1 shown in the Organization below.

This manual is divided into two parts: Hardware (this manual) and Architecture (VB50ES
Architecture User’s Manual).

Hardware Architecture
¢ Pin functions o Data types
e CPU function o Register set
¢ On-chip peripheral functions o Instruction format and instruction set
¢ Flash memory programming ¢ Interrupts and exceptions
¢ Electrical specifications e Pipeline operation

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

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 as a manual for a special grade product, read
the part numbers as follows.
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Conventions

1PD703208
1PD703208Y
1PD703209
1PD703209Y
1PD703210
©PD703210Y
1PD703212
uPD703212Y
1PD703213
1PD703213Y
LPD703214

N AN

1PD703208(A)
LPD703208Y (A)
1PD703209(A)
1PD703209Y (A)
LPD703210(A)
1PD703210Y(A)
1PD703212(A)
LPD703212Y/(A)
1PD703213(A)
1PD703213Y(A)
LPD703214(A)

1PD703214Y
uPD703216
1PD703216Y
1PD703217
uPD703217Y
1PD70F3210
LPD70F3210Y
UPD70F3214
LPD70F3214Y
UPD70F3217
UPD70F3217Y

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

To understand the details of an instruction function
— Refer to the V850ES Architecture User’s Manual.

Register format

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

NN

uPD703214Y(A)
1PD703216(A)
UPD703216Y(A)
uPD703217(A)
UPD703217Y(A)
UPD70F3210(A)
UPD70F3210Y(A)
UPD70F3214(A)
UPD70F3214Y(A)
UPD70F3217(A)
UPD70F3217Y(A)

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

To understand the overall functions of the VB50ES/KF1, V850ES/KG1, and V850ES/KJ1

— Read this manual according to the CONTENTS.

To know the electrical specifications of the VB50ES/KF1, VB50ES/KG1, and V850ES/KJ1
— Refer to CHAPTER 26 ELECTRICAL SPECIFICATIONS.

Data significance:

Active low representation:
Memory map address:

Note:
Caution:
Remark:

Numeric representation:

Higher digits on the left and lower digits on the right

Higher addresses on the top and lower addresses on the bottom

XXX (overscore over pin or signal name)

Footnote for item marked with Note in the text

Information requiring particular attention

Supplementary information

Binary
Decimal

Hexadecimal

... XXXX or XxxxxB
vee XXXX
... XXxXxH

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

User's Manual U15862EJ3VOUD
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2'°=1,024

M (mega): 2% = 1,024

G (giga):

2% =1,024°



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

However, preliminary versions are not marked as such.

Documents related to V850ES/KF1, V850ES/KG1, and V850ES/KJ1

Document Name

Document No.

V850ES Architecture User's Manual

U15943E

V850ES/KF1, V850ES/KG1, VB850ES/KJ1 Hardware User’'s Manual

This manual

Documents related to development tools (user’s manuals)

Document Name

Document No.

|IE-V850ES-G1 (In-Circuit Emulator)

To be prepared

IE-703217-G1-EM1 (In-Circuit Emulator Option Board)

To be prepared

CA850 Ver. 2.50 C Compiler Package Operation U16053E
C Language U16054E
PM plus U16055E
Assembly Language U16042E
ID850 Ver. 2.50 Integrated Debugger Operation U16217E
SM850 Ver. 2.50 System Simulator Operation U15182E
SM850 Ver. 2.00 or Later System Simulator | External Part User Open U14873E
Interface Specifications
RX850 Ver. 3.13 or Later Real-Time OS Fundamental U13430E
Installation U13410E
Technical U13431E
RX850 Pro Ver. 3.15 Real-Time OS Fundamental U13773E
Installation U13774E
Technical U13772E
RD850 Ver. 3.01 Task Debugger U13737E
RD850 Pro Ver. 3.01 Task Debugger U13916E
AZ850 Ver. 3.0 System Performance Analyzer U14410E
PG-FP3 Flash Memory Programmer U13502E
PG-FP4 Flash Memory Programmer U15260E
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CHAPTER 1 INTRODUCTION

1.1 V850ES/KF1, V850ES/KG1, and VB50ES/KJ1 Product Lineup

!

V850ES/KJ1 | 144-pin plastic LQFP (fine pitch) (20 x 20)

#PD70F3217 Flash memory: 128 KB, RAM: 6 KB
12C bus version

uPD703217 Mask ROM: 128 KB, RAM: 6 KB
12C bus version

#PD703216 Mask ROM: 96 KB, RAM: 6 KB
4PD703216Y 12C bus version

i

|V850ES/KG1 | 100-pin plastic LQFP (fine pitch) (14 x 14)

4PD70F3214 Flash memory: 128 KB, RAM: 6 KB
1PD70F3214Y [/ I°C bus version

#PD703214 Mask ROM: 128 KB, RAM: 6 KB
4PD703214Y I2C bus version

#PD703213 Mask ROM: 96 KB, RAM: 4 KB
12C bus version

#PD703212 Mask ROM: 64 KB, RAM: 4 KB
12C bus version

T

—

80-pin plastic QFP (14 x 14)
VB50ES/KF | g0.pin plastic TQFP (fine pitch) (12 x 12)
4PD70F3210 / Flash memory: 128 KB, RAM: 6 KB

4PD70F3210Y I2C bus version

#PD703210 Mask ROM: 128 KB, RAM: 6 KB
4PD703210Y I2C bus version

#PD703209 Mask ROM: 96 KB, RAM: 4 KB
4PD703209Y I2C bus version

#PD703208 Mask ROM: 64 KB, RAM: 4 KB
4PD703208Y I2C bus version
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CHAPTER 1 INTRODUCTION
Differences Between Products
Function Timer Serial Interface A/D D/A RTO /0 Other
Part No. 8-Bit |16-Bit| TMH [Watch| WDT | CSI | CSIA [UART| I'C
1PD703208 2ch|2ch|2ch|1ch|2ch| 2ch | 1ch | 2ch | - | 8ch - 6ch | 67 -
1PD703208Y 1ch
~ | uPD703209 -
% LPD703209Y 1ch
% 1PD703210 -
= | upD703210Y 1ch
UPD70F3210 -
UPD70F3210Y 1ch
UPD703212 2ch |4ch|2ch|1ch|2ch| 2ch | 2¢ch | 2ch | - | 8ch | 2ch | 6¢ch | 84 -
UPD703212Y 1ch
5 UPD703213 -
< | uPD703213Y 1ch
§ 1PD703214 -
= LUPD703214Y 1ch
UPD70F3214 -
UPD70F3214Y 1ch
LUPD703216 2ch|6¢ch|2ch|1ch|2ch| 3ch | 2¢ch [ 3ch | - |16ch| 2ch | 12ch | 128 -
— | uPD703216Y 2c¢ch
% UPD703217 -
% UPD703217Y 2c¢ch
= | uPD70F3217 -
UPD70F3217Y 2c¢ch

Remark In this manual, the VB50ES/KF1, VB50ES/KG1, and V850ES/KJ1 product names are used as follows.

o Mask ROM versions
V850ES/KF1: uPD703208, 703208Y, 703209, 703209Y, 703210, 703210Y
V850ES/KG1: uPD703212, 703212Y, 703213, 703213Y, 703214, 703214Y
V850ES/KJ1: uPD703216, 703216Y, 703217, 703217Y

o Flash memory versions
V850ES/KF1: uPD70F3210, 70F3210Y
V850ES/KG1: uPD70F3214, 70F3214Y
V850ES/KJ1: uPD70F3217, 70F3217Y

o|2

30

C bus versions

V850ES/KF1: uPD703208Y, 703209Y, 703210Y, 70F3210Y
VB50ES/KG1: uPD703212Y, 703213Y, 703214Y, 70F3214Y
VB50ES/KJ1: uPD703216Y, 703217Y, 70F3217Y
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CHAPTER 1 INTRODUCTION

1.2 VB50ES/KF1

1.21

O O O

@)
@)
O

©)
@)

O

@)
O
@)

Features (V850ES/KF1)
Number of instructions: 83
Minimum instruction execution time: 50 ns (operation at main clock (fxx) = 20 MHz)
General-purpose registers: 32 bits x 32 registers
Instruction set: Signed multiplication (16 x 16 — 32): 1 to 2 clocks
(Instructions without creating register hazards can be continuously executed in parallel)
Saturated operations (overflow and underflow detection functions are included)
32-bit shift instruction: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
Memory space: 64 MB of linear address space
Memory block division function: 2 MB, 64 KB (Total of 2 blocks)
External bus interface
16-bit data bus
Internal memory
uPD703208, 703208Y (Mask ROM: 64 KB/RAM: 4 KB)
uPD703209, 703209Y (Mask ROM: 96 KB/RAM: 4 KB)
uPD703210, 703210Y (Mask ROM: 128 KB/RAM: 6 KB)
uPD70F3210, 70F3210Y (Flash memory: 128 KB/RAM: 6 KB)
Interrupts and exceptions
Non-maskable interrupts: 3 sources
Maskable interrupts: 30 sources (uPD703208, 703209, 703210, 70F3210)
31 sources (uUPD703208Y, 703209Y, 703210Y, 70F3210Y)

Software exceptions: 32 sources
Exception trap: 1 source
I/O lines: Total: 67

Key interrupt function
Timer/counter
16-bit timer/event counter: 2 channels
8-bit timer/event counter: 2 channels
8-bit timer H: 2 channels
Watch timer: 1 channel
Watchdog timers
Watchdog timer 1 (also usable as oscillation stabilization timer): 1 channel
Watchdog timer 2: 1 channel
Serial interface (SIO)
Asynchronous serial interface (UART): 2 channels
3-wire serial 1/0 (CSI0): 2 channels
3-wire serial I/0 (with automatic transmit/receive function) (CSIA): 1 channel
I°C bus interface (I°C): 1 channel
(uPD703208Y, 703209Y, 703210Y, 70F3210Y)
A/D converter: 10-bit resolution x 8 channels
Real-time output port: 6 bits x 1 channel
Power-save functions: HALT/IDLE/STOP modes, subclock/sub-IDLE modes
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O ROM correction: 4 correction addresses specifiable
O Packages: 80-pin plastic QFP (14 x 14)
80-pin plastic TQFP (fine pitch) (12 x 12)

1.2.2 Applications (V850ES/KF1)
Audio equipment, etc.

1.2.3 Ordering information (V850ES/KF1)

Part Number Package Quality Grade
UPD703208GC-xxx-8BT 80-pin plastic QFP (14 x 14) Standard
uPD703208YGC-xxx-8BT 80-pin plastic QFP (14 x 14) Standard
UPD703208GK-xxx-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
UPD703208YGK-xxx-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
1PD703209GC-xxx-8BT 80-pin plastic QFP (14 x 14) Standard
UPD703209YGC-xxx-8BT 80-pin plastic QFP (14 x 14) Standard
UPD703209GK-xxx-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
UPD703209YGK-xxx-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
UPD703210GC-xxx-8BT 80-pin plastic QFP (14 x 14) Standard
UPD703210YGC-xxx-8BT 80-pin plastic QFP (14 x 14) Standard
UPD703210GK-xxx-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
UPD703210YGK-xxx-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
uPD70F3210GC-8BT 80-pin plastic QFP (14 x 14) Standard
uPD70F3210YGC-8BT 80-pin plastic QFP (14 x 14) Standard
uPD70F3210GK-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
uUPD70F3210YGK-9EU 80-pin plastic TQFP (fine pitch) (12 x 12) Standard
UPD703208GC(A)-xxx-8BT"" 80-pin plastic QFP (14 x 14) Special
UPD703208YGC(A)-xxx-8BT"*® 80-pin plastic QFP (14 x 14) Special
UPD703208GK(A)-xxx-9EUN" 80-pin plastic TQFP (fine pitch) (12 x 12) Special
UPD703208YGK(A)-xxx-9EU"*® 80-pin plastic TQFP (fine pitch) (12 x 12) Special
UPD703209GC(A)-xxx-8BT"* 80-pin plastic QFP (14 x 14) Special
UPD703209YGC(A)-xxx-8BT"*® 80-pin plastic QFP (14 x 14) Special
UPD703209GK(A)-xxx-9EU"*® 80-pin plastic TQFP (fine pitch) (12 x 12) Special
UPD703209YGK(A)-xxx-9EU" 80-pin plastic TQFP (fine pitch) (12 x 12) Special
UPD703210GC(A)-xxx-8BT"* 80-pin plastic QFP (14 x 14) Special
uPD703210YGC(A)-xxx-8BT"*® 80-pin plastic QFP (14 x 14) Special
UPD703210GK(A)-xxx-9EUN" 80-pin plastic TQFP (fine pitch) (12 x 12) Special
UPD703210YGK(A)-xxx-9EU" 80-pin plastic TQFP (fine pitch) (12 x 12) Special
UPD70F3210GC(A)-8BT"" 80-pin plastic QFP (14 x 14) Special
uPD70F3210YGC(A)-8BT"*® 80-pin plastic QFP (14 x 14) Special
uPD70F3210GK(A)-9EUM" 80-pin plastic TQFP (fine pitch) (12 x 12) Special
uPD70F3210YGK(A)-9EUM" 80-pin plastic TQFP (fine pitch) (12 x 12) Special

Note Under development

Remark xxx indicates ROM code suffix.

Please refer to "Quality Grades on NEC Semiconductor Devices" (Document No. C11531E) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

32 User's Manual U15862EJ3VOUD



CHAPTER 1 INTRODUCTION

1.2.4 Pin configuration (top view) (V850ES/KF1)

80-pin plastic QFP (14 x 14)

80-pin plastic TQFP (fine pitch) (12 x 12)

1PD703208GC-xxx-8BT
1PD703208YGC-xxx-8BT
1PD703208GK-xxx-9EU
1PD703208Y GK-xxx-9EU
1PD703209GC-xxx-8BT
1PD703209YGC-xxx-8BT
1PD703208GK(A)-xxx-9EU
1PD703208YGK(A)-xxx-9EU
1PD703209GC(A)-xxx-8BT
1PD703209Y GC(A)-xxx-8BT
1PD703209GK(A)-xxx-9EU
LPD703209Y GK(A)-xxx-9EU

PD703209GK-xxx-9EU
PD703209Y GK-xxx-9EU
PD703210GC-xxx-8BT
{PD703210YGC-xxx-8BT
PD703210GK-xxx-9EU
PD703210YGK-xxx-9EU
1PD703210GC(A)-xxx-8BT
1PD703210YGC(A)-xxx-8BT
1PD703210GK(A)-xxx-9EU
LPD703210YGK(A)-xxx-9EU
LPD70F3210GC(A)-8BT
LPD70F3210YGC(A)-8BT

1PD70F3210GC-8BT
LPD70F3210YGC-8BT
LPD70F3210GK-9EU
1PD70F3210YGK-9EU
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1PD70F3210YGK(A)-9EU
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Notes 1.

IC: Connect directly to Vss (uPD703208, 703208Y, 703209, 703209Y, 703210, 703210Y).

Vpp: Connect to Vss in normal operation mode (uPD70F3210, 70F3210QY).
2. SCLO and SDAO can be used only for the uPD703208Y, 703209Y, 703210Y, and 70F3210Y.

Caution Make EVop the same potential as Vob.
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CHAPTER 1 INTRODUCTION
Pin Identification (VB50ES/KF1)
ADO to AD15: Address/data bus RD: Read strobe
ANIO to ANI7: Analog input REGC: Regulator control
ASCKO: Asynchronous serial clock RESET: Reset
ASTB: Address strobe RTPOO to RTPO5: Real-time output port
AVREFo: Analog reference voltage RXDO0, RXD1: Receive data
AVss: Ground for analog SCW, M,
CLKOUT: Clock output SCKAO: Serial clock
Cﬁ, CSH: Chip select SCLO: Serial clock
EVob: Power supply for port SDAO: Serial data
EVss: Ground for port SI0o0, SlIo1,
HLDAK: Hold acknowledge SIAO: Serial input
HLDRQ: Hold request S000, SO01,
IC: Internally connected SOAO0: Serial output
INTPO to INTP6: Interrupt request from peripherals  T1000, TI001,
KRO to KR7: Key return TIO10, TIO1H,
NMI: Non-maskable interrupt request TI50, TI51: Timer input
P00 to PO6: Port 0 TOO00, TOO01,
P30 to P35, P38, P39: Port 3 TO50, TO51,
P40 to P42: Port 4 TOHO, TOH1: Timer output
P50 to P55: Port 5 TXDO, TXD1: Transmit data
P70 to P77: Port 7 Vob: Power supply
P90, P91, P96 to P99,: Port9 Vpp: Programming power supply
P913 to P915 Vss: Ground
PCMO to PCM3: Port CM WAIT: Wait
PCS0, PCS1: Port CS WRO: Lower byte write strobe
PCTO, PCTH, WR1: Upper byte write strobe
PCT4, PCT6: Port CT X1, X2: Crystal for main clock
PDLO to PDL15: Port DL XT1, XT2: Crystal for subclock

34
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1.2.5 Function block configuration (V850ES/KF1)

(1) Internal block diagram

Notes 1. uPD703208, 703208Y:
uPD703209, 703209Y: 96 KB (mask ROM)

uPD703210, 703210Y: 128 KB (mask ROM)

uPD70F3210, 70F3210Y: 128 KB (flash memory)

2. uPD703208, 703208Y, 703209, 703209Y: 4 KB

1uPD703210, 703210Y, 70F3210, 70F3210Y: 6 KB

Only for the uPD703208Y, 703209Y, 703210Y, and 70F3210Y

Only for the uPD703208, 703208Y, 703209, 703209Y, 703210, and 703210Y

5. Only for the uPD70F3210 and 70F3210Y

64 KB (mask ROM)

NMI ROM CPU
INTPO to INTP6 ) INTC Instruction
° Note 1 < PC queue
16-bit 32-bit barrel || [Muttipl A
-bi -bit barre ultiplier — HLDAK
TI000, TI001,TI010, TIO11 —>) timer/event RAM shifter —>) 16 x 16532 |~ ASTR
<> 6 x 163 Ao
TO00, TOO01 <—counter: 2 ch L . RD
Note 2 ||| System BCU [+— WAIT
] registers ) [ WRO0, WR1
8-bit -
TI50, TI51 —)] timer/el\/ent [ — ] Genzra]gt)urgose g CSo0, CSH
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TO50, TO51 <——counter: 2 ch ROM 3D bite x 32 ADO to AD15
o[ 1
correction f
TOHo, ToH1 <—{ 8P Imer i @
S
SIO @ ﬁ
— CLKOUT
$000, SO01 | Ports | AD o
Sl0o, Slo1 CSI0: 2 ch K—> converter
SCKO00, SCKO01 — X2
CGl.
PRR2LRBYBS xT!
SOAO0 — onaooaa |
SIAD CSIA: 1 ch b SrEPe s sy s T XT2
SCKAO SFFLeoR89ES XX ~— RESET
= (OGRS g Fooa g o o
Note 3 [a} 0: o oo E (=}
SDAO 2(Note 3. — I e ) o Z
[2CNo*e3: 1 ch Ki— 5 @ 2 <
SCLoNoteB R+ o . > R at v
5 2 a egulator |—— Voo
e g 9
TXDO, TXD1 <|:::( 8 a O
RXDO, RXD1 UART: 2 ch [{— = Q —— |CNote
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§ —— EVss
W hd K - . T VPPNoteS
atchdog « k—]Key interrupt .,
timer function KRO to KR7 —— Vss
RTPOO to RTPO5 <— RTP:1ch K= [K=> Watch timer
a

User's Manual U15862EJ3VOUD

35



CHAPTER 1 INTRODUCTION

36

(2) Internal units

(a)

(b)

(c)

(d)

(e)

)

(9)

(h)

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 types of instruction processing.

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

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 an internal instruction queue.

ROM

This consists of a 128 KB, 96 KB, or 64 KB mask ROM or flash memory mapped to the address spaces
from 0000000H to 001FFFFH, 0000000H to 0017FFFH, or 0000000H to 000FFFFH, respectively.

ROM can be accessed by the CPU in one clock cycle during instruction fetch.

RAM

This consists of a 6 KB or 4 KB RAM mapped to the address spaces from 3FFD800H to S3FFEFFFH or
3FFEOQOOH to 3FFEFFFH, respectively.

RAM can be accessed by the CPU in one clock cycle during data access.

Interrupt controller (INTC)

This controller handles hardware interrupt requests (NMI, INTPO to INTP6) from on-chip peripheral
hardware and external hardware. Eight levels of interrupt priorities can be specified for these interrupt
requests, and multiplexed servicing control can be performed for interrupt sources.

Clock generator (CG)

The clock generator includes two types of oscillators: one for the main clock (fxx) and one for the subclock
(fxT). It generates seven types of clocks (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, and fxT), and supplies one of
them as the operating clock for the CPU (fcru).

Timer/counter

Two 16-bit timer/event counter channels and two 8-bit timer/event counter channels are incorporated,
enabling measurement of pulse intervals and frequency as well as programmable pulse output.

Two 8-bit timer/event counters can be connected in cascade to configure a 16-bit timer.

Two 8-bit timer H channels are provided on chip.

Watch timer
This timer counts the reference time (0.5 seconds) for counting the clock from the subclock (32.768 kHz)
or fera (32.768 kHz) from the clock generator. At the same time, the watch timer can be used as an
interval timer.
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)

1)

(k)

U}

(m)

(n)

Watchdog timer

Two watchdog timer channels are provided on chip to detect program loops and system abnormalities.
Watchdog timer 1 can be used as an interval timer. When used as a watchdog timer, it generates a non-
maskable interrupt request signal (INTWDT1) or system reset signal (WDTRES1) after an overflow
occurs. When used as an interval timer, it generates a maskable interrupt request (INTWDTM1) after an
overflow occurs.

Watchdog timer 2 operates by default following reset release.

It generates a non-maskable interrupt request signal (INTWDT2) or system reset signal (WDTRES2) after
an overflow occurs.

Serial interface (SIO)
The V850ES/KF1 includes four kinds of serial interfaces: an asynchronous serial interface (UARTN), a
clocked serial interface (CSIOn), a clocked serial interface (with an automatic transmit/receive function)
(CSIA0), and an I°*C bus interface (I°C0). The uPD703208, 703209, 703210, and 70F3210 can
simultaneously use up to five channels, and the uPD703208Y, 703209Y, 703210Y, and 70F3210Y up to
six channels.

For UARTN, data is transferred via the TXDn and RXDn pins.

For CSIOn, data is transferred via the SOOn, SI0n, and SCKOn pins.

For CSIAO0, data is transferred via the SOAO, SIA0, and SCKAO pins.

For I°CO, data is transferred via the SDAO and SCLO pins.

I’CO is provided only for the uPD703208Y, 703209Y, 703210Y, and 70F3210Y.

For UART, a dedicated baud rate generator is provided on chip.

Remark n=0,1

A/D converter
This high-speed, high-resolution 10-bit A/D converter includes 8 analog input pins. Conversion is
performed using the successive approximation method.

ROM correction
This function is used to replace part of a program in the mask ROM with that contained in the internal
RAM. Up to four correction addresses can be specified.

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

Real-time output function

This function transfers 6-bit data set beforehand to output latches upon occurrence of an external trigger
signal or a timer compare register match signal.

For the VB50ES/KF1, a 1-channel 6-bit data real-time output function is provided on chip.
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(o) Ports
As shown below, the following ports have general-purpose port functions and control pin functions.

Port I/0 Port Function Control Function
PO 7-bit 110 General-purpose port | NMI, external interrupt, timer output
P3 8-bit 110 Serial interface, timer /0
P4 3-bit 110 Serial interface
P5 6-bit 1/0 Serial interface, timer I/O, key interrupt function, real-time output function
P7 8-bit input A/D converter analog input
P9 9-bit 110 Serial interface, timer output, external interrupt, key interrupt function
PCM 4-bit 110 External bus interface
PCS 2-bit 110 Chip select output
PCT 4-bit 110 External bus interface
PDL 16-bit /0 External address/data bus

38
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1.3 VB50ES/KG1

1.31

O O O

O
O
@)

O
O

O O OO0

Features (V850ES/KG1)

Number of instructions: 83

Minimum instruction execution time: 50 ns (operation at main clock (fxx) = 20 MHz)
General-purpose registers: 32 bits x 32 registers

Instruction set: Signed multiplication (16 x 16 — 32): 1 to 2 clocks

(Instructions without creating register hazards can be continuously executed in parallel)

Saturated operations (overflow and underflow detection functions are included)
32-bit shift instruction: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
Memory space: 64 MB of linear address space
Memory block division function: 2 MB, 2 MB (Total of 2 blocks)
External bus interface
16-bit data bus
Address bus: Separate output possible
Internal memory
uPD703212, 703212Y (Mask ROM: 64 KB/RAM: 4 KB)
uPD703213, 703213Y (Mask ROM: 96 KB/RAM: 4 KB)
uPD703214, 703214Y (Mask ROM: 128 KB/RAM: 6 KB)
uPD70F3214, 70F3214Y (Flash memory: 128 KB/RAM: 6 KB)
Interrupts and exceptions
Non-maskable interrupts: 3 sources
Maskable interrupts: 35 sources (uPD703212, 703213, 703214, 70F3214)
36 sources (uUPD703212Y, 703213Y, 703214Y, 70F3214Y)

Software exceptions: 32 sources
Exception trap: 1 source
I/O lines: Total: 84

Key interrupt function
Timer/counter
16-bit timer/event counter: 4 channels
8-bit timer/event counter: 2 channels
8-bit timer H: 2 channels
Watch timer: 1 channel
Watchdog timers
Watchdog timer 1 (also usable as oscillation stabilization timer): 1 channel
Watchdog timer 2: 1 channel
Serial interface (SIO)
Asynchronous serial interface (UART): 2 channels
3-wire serial 1/0 (CSI0): 2 channels
3-wire serial 1/0 (with automatic transmit/receive function) (CSIA): 2 channels
I’C bus interface (I°C): 1 channel
(uPD703212Y, 703213Y, 703214Y, 70F3214Y)
A/D converter: 10-bit resolution x 8 channels
D/A converter: 8-bit resolution x 2 channels
Real-time output port: 6 bits x 1 channel
Power-save functions: HALT/IDLE/STOP modes, subclock/sub-IDLE modes
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O ROM correction: 4 correction addresses specifiable
O Packages: 100-pin plastic LQFP (fine pitch) (14 x 14)

1.3.2 Applications (V850ES/KG1)
Audio equipment, etc.

1.3.3 Ordering information (V850ES/KG1)

Part Number Package Quality Grade
uPD703212GC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
UPD703212YGC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
UPD703213GC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
uUPD703213YGC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
UPD703214GC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
UPD703214YGC-xxx-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
uUPD70F3214GC-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
uPD70F3214YGC-8EU 100-pin plastic LQFP (fine pitch) (14 x 14) Standard
uPD703212GC(A)-xxx-8EUM" 100-pin plastic LQFP (fine pitch) (14 x 14) Special
UPD703212YGC(A)-xxx-8EU™  100-pin plastic LQFP (fine pitch) (14 x 14) Special
UPD703213GC(A)-xxx-8EUM" 100-pin plastic LQFP (fine pitch) (14 x 14) Special
uPD703213YGC(A)-xxx-8EU™*  100-pin plastic LQFP (fine pitch) (14 x 14) Special
UPD703214GC(A)-xxx-8EUM" 100-pin plastic LQFP (fine pitch) (14 x 14) Special
UPD703214YGC(A)-xxx-8EU™  100-pin plastic LQFP (fine pitch) (14 x 14) Special
uPD70F3214GC(A)-8EUM" 100-pin plastic LQFP (fine pitch) (14 x 14) Special
uPD70F3214YGC(A)-8EU™* 100-pin plastic LQFP (fine pitch) (14 x 14) Special

Note Under development

Remark xxx indicates ROM code sulffix.

Please refer to "Quality Grades on NEC Semiconductor Devices" (Document No. C11531E) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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1.3.4 Pin configuration (top view) (V8B50ES/KG1)

100-pin plastic LQFP (fine pitch) (14 x 14)
uPD703212GC-xxx-8EU
uPD703212YGC-xxx-8EU
uPD703213GC-xxx-8EU
uPD703213YGC-xxx-8EU
uPD703212GC(A)-xxx-8EU
uPD703212YGC(A)-xxx-8EU
uPD703213GC(A)-xxx-8EU
uPD703213YGC(A)-xxx-8EU

uPD703214GC-xxx-8EU
UPD703214YGC-xxx-8EU
uPD70F3214GC-8EU
uPD70F3214YGC-8EU
uPD703214GC(A)-xxx-8EU
uPD703214YGC(A)-xxx-8EU
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Notes 1.

IC: Connect directly to Vss (uPD703212, 703212Y, 703213, 703213Y, 703214, 703214Y).

Vpp: Connect to Vss in normal operation mode (uPD70F3214, 70F3214Y).
2. SCLO and SDAO can be used only for the uPD703212Y, 703213Y, 703214Y, and 70F3214Y.

Caution Make EVob the same potential as Vop.
BVob can be used when Vop = EVbp > BVbb.
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CHAPTER 1 INTRODUCTION
Pin Identification (VB50ES/KG1)
A0 to A21: Address bus RD: Read strobe
ADO to AD15: Address/data bus REGC: Regulator control
ANIO to ANI7: Analog input RESET: Reset
ANOO, ANO1: Analog output RTPOO to RTPO5: Real-time output port
ASCKO: Asynchronous serial clock RXDO0, RXD1: Receive data
ASTB: Address strobe SCKO00, SCKOT,
AVReFo, AVREF1: Analog reference voltage SCKAO, SCKAT1: Serial clock
AVss: Ground for analog SCLO: Serial clock
BVoo: Power supply for bus interface SDAO: Serial data
BVss: Ground for bus interface SI00, SlI01,
CLKOUT: Clock output SIAOQ, SIA1: Serial input
CS0, CS1: Chip select S000, SO01,
EVbb: Power supply for port SOAO, SOAT: Serial output
EVss: Ground for port TIOO00, TIOO1,
HLDAK: Hold acknowledge TI010, TIO11,
HLDRQ: Hold request TI020, TI021,
IC: Internally connected TI030, TIO31,
INTPO to INTP6: Interrupt request from peripherals  TI50, TI51: Timer input
KRO to KR7: Key return TOO00 to TO03,
NMI: Non-maskable interrupt request TO50, TO51,
P00 to P06: Port 0 TOHO, TOH1: Timer output
P10, P11: Port 1 TXDO, TXD1: Transmit data
P30 to P39: Port 3 Vob: Power supply
P40 to P42: Port 4 Vpp: Programming power supply
P50 to P55: Port 5 Vss: Ground
P70 to P77: Port 7 WAIT: Wait
P90 to P915: Port 9 WRO: Lower byte write strobe
PCMO to PCM3: Port CM WR1: Upper byte write strobe
PCSO0, PCS1: Port CS X1, X2: Crystal for main clock
PCTO, PCTH, XT1, XT2: Crystal for subclock
PCT4, PCT6: Port CT
PDHO to PDH5: Port DH
PDLO to PDL15: Port DL

42
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1.3.5 Function block configuration (V850ES/KG1)

(1) Internal block diagram

Notes 1. uPD703212,703212Y: 64 KB (mask ROM)
uPD703213, 703213Y: 96 KB (mask ROM)
uPD703214, 703214Y: 128 KB (mask ROM)
uPD70F3214, 70F3214Y: 128 KB (flash memory)
2. uPD703212, 703212Y, 703213, 703213Y: 4 KB
uPD703214, 703214Y, 70F3214, 70F3214Y: 6 KB
3. Only for the uPD703212Y, 703213Y, 703214Y, and 70F3214Y
4. Only for the yPD703212, 703212Y, 703213, 703213Y, 703214, and 703214Y
5. Only for the uPD70F3214 and 70F3214Y

NI ] ROM CPU
INTPO to INTPE=={ " © Instruction
o
Note 1 [<-= PC ——— queue
— HLDRQ
TIOO0O, TIOO1, TIO10, TIO11, 16-bit 32-bit b | Multipli ——
— it barre ultiplier HLDAK
TI020, T1021, TI030, TIO31 timer/event [K— RAM shifter — 16 x 16532 — ASTB
TOO00 to TO03 <——|ounter: 4 ch — RD
Note2 |[«1»|| System BCU [— WAIT
. registers ) WRO, WR1
TI50, TIs1 > 8bit Cs0, CSi
’ timer/event K—> Ge”,:rgi'gigﬁg“e '
TO50, TO51 <—{counter: 2 ch ROM 32 bits x 32 A0 to A21
_ < ADO to AD15
correction f
TOHO, TOH1 <——|8-bit timer H: f— @
2ch
s10 U g ¢ 8
CLKOUT
5000, 5001 | Ports [ | oA AD
SI00, SI01 CSI0: 2 ch k—> converter] | converter X1
SCKO00, SCKO01 X2
| CGl— xT1
pREgLERYRES
S, ST csazen || | DERERRE 555 0s =& S *re
SIAQ, SIAT — | a5 fa 2222582 o s = RESET
SCKAO, SCKAT 22X32oR39808 22 25
Sfooggaadn o C o
Note 3 5' oo ] 8 =]
SDAO ote o o~ o Z 4
|2CNote 3: 1c¢ch —J 6 < <C
SCLQNete3 l & Regulator |— Voo
e
TXDO, TXD1 o o
RXDO, RXD1 UART: 2 ch kT—> 8 |CNote 4
ASCKO —i o« —  BVm
— BVss
Watchdog — k= Key interrupt “—— KRO to KR7 EVoo
timer function —— EVss
VPPNoteS
RTP00 to RTP05 <— RTP:1ch K= [K—> Watch timer Vss
>
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(2) Internal units

(a)

(b)

(c)

(d)

(e)

)

(9)

(h)

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 types of instruction processing.

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

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 an internal instruction queue.

ROM

This consists of a 128 KB, 96 KB, or 64 KB mask ROM or flash memory mapped to the address spaces
from 0000000H to 001FFFFH, 0000000H to 0017FFFH, or 0000000H to 000FFFFH, respectively.

ROM can be accessed by the CPU in one clock cycle during instruction fetch.

RAM

This consists of a 6 KB or 4 KB RAM mapped to the address spaces from 3FFD800H to SFFEFFFH or
3FFEOQOOH to 3FFEFFFH, respectively.

RAM can be accessed by the CPU in one clock cycle during data access.

Interrupt controller (INTC)

This controller handles hardware interrupt requests (NMI, INTPO to INTP6) from on-chip peripheral
hardware and external hardware. Eight levels of interrupt priorities can be specified for these interrupt
requests, and multiplexed servicing control can be performed for interrupt sources.

Clock generator (CG)

The clock generator includes two types of oscillators: one for the main clock (fxx) and one for the subclock
(fxT). It generates seven types of clocks (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, and fxT), and supplies one of
them as the operating clock for the CPU (fcru).

Timer/counter

Four 16-bit timer/event counter channels and two 8-bit timer/event counter channels are incorporated,
enabling measurement of pulse intervals and frequency as well as programmable pulse output.

Two 8-bit timer/event counters can be connected in cascade to configure a 16-bit timer.

Two 8-bit timer H channels are provided on chip.

Watch timer
This timer counts the reference time (0.5 seconds) for counting the clock from the subclock (32.768 kHz)
or fera (32.768 kHz) from the clock generator. At the same time, the watch timer can be used as an
interval timer.
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Watchdog timer

Two watchdog timer channels are provided on chip to detect program loops and system abnormalities.
Watchdog timer 1 can be used as an interval timer. When used as a watchdog timer, it generates a non-
maskable interrupt request signal (INTWDT1) or system reset (WDTRES1) after an overflow occurs.
When used as an interval timer, it generates a maskable interrupt request signal (INTWDTM1) after an
overflow occurs.

Watchdog timer 2 operates by default following reset release.

It generates a non-maskable interrupt request signal (INTWDT2) or system reset signal (WDTRES2) after
an overflow occurs.

Serial interface (SIO)
The VB850ES/KG1 includes four kinds of serial interfaces: an asynchronous serial interface (UARTN), a
clocked serial interface (CSIOn), a clocked serial interface (with an automatic transmit/receive function)
(CSIAn), and an I°C bus interface (I°C0). The uPD703212, 703213, 703214, and 70F3214 can
simultaneously use up to six channels, and the uPD703212Y, 703213Y, 703214Y, and 70F3214Y up to
seven channels.

For UARTN, data is transferred via the TXDn and RXDn pins.

For CSIOn, data is transferred via the SOOn, SI0n, and SCKOn pins.

For CSIAO0, data is transferred via the SOAn, SIAn, and SCKAn pins.

For I’CO, data is transferred via the SDAO and SCLO pins.

I’C0 is provided only for the uPD703212Y, 703213Y, 703214Y, and 70F3214Y.

For UART, a dedicated baud rate generator is provided on chip.

Remark n=0,1
A/D converter
This high-speed, high-resolution 10-bit A/D converter includes 8 analog input pins. Conversion is

performed using the successive approximation method.

D/A converter
A two 8-bit resolution D/A converter channels are included on chip. It uses the R-2R ladder method.

(m) ROM correction

(n)

(o)

This function is used to replace part of a program in the mask ROM with that contained in the internal
RAM. Up to four correction addresses can be specified.

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

Real-time output function

This function transfers 6-bit data set beforehand to output latches upon occurrence of an external trigger
signal or a timer compare register match signal.

For the VB50ES/KG1, a 1-channel 6-bit data real-time output function is provided on chip.
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(p) Ports
As shown below, the following ports have general-purpose port functions and control pin functions.

Port I/0 Port Function Control Function
PO 7-bit 110 General-purpose port | NMI, external interrupt, timer output
P1 2-bit /0 D/A converter analog output
P3 10-bit I/0 Serial interface, timer 1/0
P4 3-bit 110 Serial interface
P5 6-bit 110 Serial interface, timer 1/O, key interrupt function, real-time output function
P7 8-bit input A/D converter analog input
P9 16-bit I/O External address bus, serial interface, timer output, external interrupt, key
interrupt function
PCM 4-bit 110 External bus interface
PCS 2-bit I/0 Chip select output
PCT 4-bit 110 External bus interface
PDH 6-bit 110 External address bus
PDL 16-bit /0 External address/data bus

46
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1.4 V850ES/KJ1

1441

O O OO

O

O O OO0

Features (V850ES/KJ1)

Number of instructions: 83
Minimum instruction execution time: 50 ns (operation at main clock (fxx) = 20 MHz)
General-purpose registers: 32 bits x 32 registers
Instruction set: Signed multiplication (16 x 16 — 32): 1 to 2 clocks
(Instructions without creating register hazards can be continuously executed in parallel)
Saturated operations (overflow and underflow detection functions are included)
32-bit shift instruction: 1 clock
Bit manipulation instructions
Load/store instructions with long/short format
Memory space: 64 MB of linear address space
Memory block division function: 2 MB, 2 MB, 4 MB, 8 MB (Total of 4 blocks)
External bus interface
16-bit data bus
Address bus: Separate output possible
Internal memory
uPD703216, 703216Y (Mask ROM: 96 KB/RAM: 6 KB)
uPD703217, 703217Y (Mask ROM: 128 KB/RAM: 6 KB)
uPD70F3217, 70F3217Y (Flash memory: 128 KB/RAM: 6 KB)
Interrupts and exceptions
Non-maskable interrupts: 3 sources
Maskable interrupts: 43 sources (uPD703216, 703217, 70F3217)
45 sources (uPD703216Y, 703217Y, 70F3217Y)

Software exceptions: 32 sources
Exception trap: 1 source
I/O lines: Total: 128

Key interrupt function
Timer/counter
16-bit timer/event counter: 6 channels
8-bit timer/event counter: 2 channels
8-bit timer H: 2 channels
Watch timer: 1 channel
Watchdog timers
Watchdog timer 1 (also usable as oscillation stabilization timer): 1 channel
Watchdog timer 2: 1 channel
Serial interface (SIO)
Asynchronous serial interface (UART): 3 channels
3-wire serial 1/0 (CSI0): 3 channels
3-wire serial 1/0 (with automatic transmit/receive function) (CSIA): 2 channels
I’C bus interface (I°C): 2 channels
(uPD703216Y, 703217Y, 70F3217Y)
A/D converter: 10-bit resolution x 16 channels
D/A converter: 8-bit resolution x 2 channels
Real-time output port: 6 bit x 2 channels
Power-save functions: HALT/IDLE/STOP modes, subclock/sub-IDLE modes
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O ROM correction: 4 correction addresses specifiable
O Packages: 144-pin plastic LQFP (fine pitch) (20 x 20)

1.4.2 Applications (V850ES/KJ1)
Audio equipment, etc.

1.4.3 Ordering information (V850ES/KJ1)

Part Number Package Quality Grade
UPD703216GJ-xxx-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
UPD703216YGJ-xxx-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
uPD703217GJ-xxx-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
UPD703217YGJ-xxx-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
uPD70F3217GJ-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
uPD70F3217YGJ-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
UPD703216GJ(A)-xxx-UEN"" 144-pin plastic LQFP (fine pitch) (20 x 20) Special
UPD703216YGJ(A)-xxx-UEN"  144-pin plastic LQFP (fine pitch) (20 x 20) Special
UPD703217GJ(A)-xxx-UEN"" 144-pin plastic LQFP (fine pitch) (20 x 20) Special
UPD703217YGJ(A)-xxx-UEN""  144-pin plastic LQFP (fine pitch) (20 x 20) Special
UPD70F3217GJ(A)-UEN"" 144-pin plastic LQFP (fine pitch) (20 x 20) Special
UPD70F3217YGJ(A)-UEN"" 144-pin plastic LQFP (fine pitch) (20 x 20) Special

Note Under development

Remark xxx indicates ROM code suffix.

Please refer to "Quality Grades on NEC Semiconductor Devices" (Document No. C11531E) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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1.4.4 Pin configuration (top view) (V8B50ES/KJ1)

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

uPD703216GJ-xxx-UEN
uPD703216YGJ-xxx-UEN
uPD703217GJ-xxx-UEN
uPD703217YGJ-xxx-UEN

1PD70F3217GJ-UEN
uPD70F3217YGJ-UEN
(PD703216GJ(A)-xxx-UEN
1PD703216YGJ(A)-xxx-UEN

uPD703217GJ(A)-xxx-UEN
uPD703217YGJ(A)-xxx-UEN
uPD70F3217GJ(A)-UEN
uPD70F3217YGJ(A)-UEN

oraNm< WO wxNAN-Q
orapzwereesSSSSSRYLQ2RE22222228858488
232322232253 88533555558555888 8 s88ss
SSN5F o o0 o r YRS S I r I IS ITII OO OO 033598
KNNNNNNNMNNNNNNNNNOOOOQOOOOQOOOQOOOOQOOOQOOOOOQOQO
[ S W W W W o N o T WY Y Y o A o T T Yo N o o W W W Y W W WA W W W W W WY W o WY o W W a WY o WY o
LT T o T T YRy eryyoeyeey
TOAUATTODDONOULTONATONDONOULTOANTODONOLTONTOD
T I R R R RP  P NN NN NN NNN I EEEEEEER
AVrero O— 1 108 [«~O PDL3/AD3
AVss O— 2 O 107 [«~O PDL2/AD2
P10/ANOO O=—~| 3 106 |=~O PDL1/AD1
P11/ANO1 O=~| 4 105 [«=~O PDLO/ADO
AVrert O—1 5 104 —OBVoo
POO/TOHO O=—~{ 6 103 |—OBVss
PO1/TOH1 O=~| 7 102 |~~OPCT7
Veplotechote1 5| g 101 [«~O PCT6/ASTB
Voo O— 9 100 +~OPCT5 ___
REGC O—| 10 99 |~~O PCT4/RD
Vss O— 11 98 |«~~OPCT3
X10— 12 97 |~~OPCT2
X20— 13 96 |~~O PCT1/WR1
RESET O—+{ 14 95 |~~O PCTO/WRO
XT1O—{ 15 94 |~~OPCS7
XT20—1 16 93 [+~O PCS6
PO2/NMI O=~{ 17 92 |~~OPCS5
PO3/INTPO O=—~| 18 91 |~~OPCS4
PO4/INTP1 O=+ 19 90 [+~O PCM5
PO5/INTP2 O=+{ 20 89 [~~O PCM4
POB/INTP3 O~ 21 88 |~~O PCM3/HLDRQ
P40/SI00 0=+ 22 87 |~~O PCM2/HLDAK
P41/S000 O+ 23 86 [+~~O PCM1/CLKOUT
P42/SCK00 O=~{ 24 85 |+~O PCMO/WAIT
P30/TXD0 O=+{ 25 84 |~~O PCS3/CS3
P31/RXD0 O=—~| 26 83 [+~O PCS2/CS2
P32/ASCKO O=—+{ 27 82 [+=~O PCS1/CS1
P33/TI000/TO00 O=+{ 28 81 |~~O PCS0/CS0
P34/TI001 O=+] 29 80 [~~OPCD3
P35/TI010/TO01 O~ 30 79 |~~OPCD2
P36 O] 31 78 |~~O PCD1
P37 O=~| 32 77 |~~OPCDO
EVss O— 33 76 |+~O P915/A15/INTP6
EVoo O—{ 34 75 |==~O P914/A14/INTP5
P38/SDAQN® 2 O 35 74 [«==O P913/A13/INTP4
P39/SCLON'® 2 O=—~] 36 73 [+=O P912/A12/SCKA1
NOODO T~ ANMNMTUOLONODDO~TANMNDTULONDIOT—TANMNMTOLONOIO AN
OOOTTITTTTTTTTOLOOLOLOLLOLLLOLOOLOOODOOOOOOOWOOWONMNINS
%é%%%%éééééééééééééé,‘%éﬁéﬁé%ééééééééééé
YYYYYXYOLOnaoasp0OKXo00200058 ¥x¥0202050X50
SSISFSTEEEEEEL IO ooz =z XX D HS @
858838k gf3E558E zoobsoonske8o
e e e e R R R S R R R R ] 88§é§§9§5k§252
ggreoeodondt A TLAlE gRs~ESEB8dS3Sr
288283 2 goI=gfItiTegph
EEEDQS & LEGRY 3 ¢ =
- o ='n o 5 a o
RO I 5 e
oo g

Notes 1. IC: Connect directly to Vss (uPD703216, 703216Y, 703217, 703217Y).
Vpp: Connect to Vss in normal operation mode (uPD70F3217, 70F3217Y).
2. SCLO, SDAO, SCL1, and SDA1 can be used only for the uPD703216Y, 703217Y, and 70F3217Y.

Caution Make EVob the same potential as Vop.
BVop can be used when Vop = EVbp > BVbb.
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Pin Identification (V850ES/KJ1)

A0 to A23:
ADO to AD15:
ANIO to ANI15:
ANOO, ANO1:
ASCKO:
ASTB:

AVRero, AVREF1:
AVss:

BVoo:

BVss:
CLKOUT:
CSO0 to CS3:
EVob:

EVss:

HLDAK:
HLDRQ:

IC:

INTPO to INTP6:

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 PCD3:

PCMO to PCM5:

PCSO0 to PCS7:
PCTO to PCT7:
PDHO to PDH7:

50

Address bus
Address/data bus

Analog input

Analog output
Asynchronous serial clock
Address strobe

Analog reference voltage
Ground for analog

Power supply for bus interface
Ground for bus interface
Clock output

Chip select

Power supply for port
Ground for port

Hold acknowledge

Hold request

Internally connected
Interrupt request from peripherals
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

PDLO to PDL15:
RD:

REGC:

RESET:

RTPOO to RTPO5,
RTP10 to RTP15:
RXDO0 to RXD2:

SCKO00 to SCK02,

SCKAO, SCKAT:
SCLO, SCL1:
SDAO, SDAT1:
SI00 to Sl02,
SIAQ, SIA1:
S0O00 to SO02,
SOAO0, SOAT:
TI000, TI001,
TIO10, TIO11,
TI020, TI021,
TI030, TI031,
TI040, TI041,
TI050, TI051,
TI50, TI51:
TOO0O0 to TOO5,
TO50, TO51,
TOHO, TOH1:
TXDO to TXD2:
Vob:

Vpp:

Vss:

WAIT:

'WRO:

WRT:

X1, X2:

XT1, XT2:
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Port DL

Read strobe
Regulator control
Reset

Real-time output port
Receive data

Serial clock
Serial clock
Serial data

Serial input

Serial output

Timer input

Timer output

Transmit data

Power supply
Programming power supply
Ground

Wait

Lower byte write strobe
Upper byte write strobe
Crystal for main clock
Crystal for subclock
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1.4.5 Function block configuration (V850ES/KJ1)

(1) Internal block diagram

M ] ROM CPU
INTC K= .
INTPO to INTP6 > Instruction
Note 1 PC queue
TI000, TI001, TI010, TIO11, HLDRQ
TI020, Tl021, TI030, TI031, 16-bit 32-bit barrel Multiplier HLDAK
71040, T041, TI050, TI051 ™| irmersevent <=} RAM shifter || 16 x 1632 ASTB
TOO00 to TO05 <—]counter: 6 ch RD
6KB [« System BCU WAIT
- registers — WRO, WR1
TI50, TIs1 — =~ 8bit | CS0t0CS3
’ timer/event [K<— Ger}i@éﬂ’gﬁgose
T0O50, TO51 <—counter: 2 ch v A0 to A23
ROM [ ) =" ADO to AD15
correction ﬁ
TOHo, TOH1 <—{ 8Pt Imer i @
5
sio i {] fl
CLKOUT
S000 to SO02 | Ports | D/A A/D x1
SI00 to SI02 CSI0: 3 ch Ki— converter| | converter
SCKO0 to SCK02 ‘ X2
mritaggm;mmgggv—g UT U CG XT1
A A1 < P22 i
SOSlgé,Sglm CSIA: 2 ch [— 8888888)5%%%3;3%2 5 & £32 X2
SCKAO0, SCKAT of82o82naZZcogag 2% 3=z RESET
o2P 328 Konaoa << < o
AIEN=04 aa = L2
Note 2 aoQOs0 le) =]
SDAO, SDA1Nete facafa o) =
[2CNote3; 9 ch k- < <
Note 2
SCLO, SCL1 <_T7 Regulator [—— Voo
TXDO to TXD2 % 0
RXDO to RXD2 UART: 3 ch [{—>) 2 —— |CNote3
ASCKO o —— BVoo
— BVss
Watchdog || | —~Key interrupt] - — EVoo
timer function KRO to KR7 —— EVss
- VPPNote4
RTPOO to RTPO5, . k— Watch ti Ve
RTP10to RTP18 ] RTP:2ch [& ateh timer
N
Notes 1. uPD703216, 703216Y: 96 KB (mask ROM)
uPD703217, 703217Y: 128 KB (mask ROM)
uPD70F3217, 70F3217Y: 128 KB (flash memory)
2. Only for the uPD703216Y, 703217Y, 70F3217Y
3. Only for the uPD703216, 703216Y, 703217, and 703217Y
4. Only for the yPD70F3217 and 70F3217Y
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(2) Internal units

(a)

(b)

(c)

(d)

(e)

®

(9)

(h)

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 types of instruction processing.

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

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 an internal instruction queue.

ROM

This consists of a 128 KB or 96 KB mask ROM or flash memory mapped to the address spaces from
0000000H to 001FFFFH or 0000000H to 0017FFFH, respectively.

ROM can be accessed by the CPU in one clock cycle during instruction fetch.

RAM
This consists of a 6 KB RAM mapped to the address spaces from 3FFD800H to SFFEFFFH.
RAM can be accessed by the CPU in one clock cycle during data access.

Interrupt controller (INTC)

This controller handles hardware interrupt requests (NMI, INTPO to INTP6) from on-chip peripheral
hardware and external hardware. Eight levels of interrupt priorities can be specified for these interrupt
requests, and multiplexed servicing control can be performed for interrupt sources.

Clock generator (CG)

The clock generator includes two types of oscillators: one for the main clock (fxx) and one for the subclock
(fxT). It generates seven types of clocks (fxx, fxx/2, fxx/4, fxx/8, fxx/16, fxx/32, and fxT), and supplies one of
them as the operating clock for the CPU (fcru).

Timer/counter

Six 16-bit timer/event counter channels and two 8-bit timer/event counter channels are incorporated,
enabling measurement of pulse intervals and frequency as well as programmable pulse output.

Two 8-bit timer/event counters can be connected in cascade to configure a 16-bit timer.

Two 8-bit timer H channels are provided on chip.

Watch timer
This timer counts the reference time (0.5 seconds) for counting the clock from the subclock (32.768 kHz)
or fere (32.768 kHz) from the clock generator. At the same time, the watch timer can be used as an
interval timer.
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Watchdog timer

Two watchdog timer channels are provided on chip to detect program loops and system abnormalities.
Watchdog timer 1 can be used as an interval timer. When used as a watchdog timer, it generates a non-
maskable interrupt request signal (INTWDT1) or system reset signal (WDTRES1) after an overflow
occurs. When used as an interval timer, it generates a maskable interrupt request signal (INTWDTM1)
after an overflow occurs.

Watchdog timer 2 operates by default following reset release.

It generates a non-maskable interrupt request signal (INTWDT2) or system reset signal (WDTRES2) after
an overflow occurs.

Serial interface (SIO)
The V850ES/KJ1 includes four kinds of serial interfaces: an asynchronous serial interface (UARTN), a
clocked serial interface (CSIOn), a clocked serial interface (with an automatic transmit/receive function)
(CSIAm), and an I’C bus interface (I*Cm). The uPD703216, 703217, and 70F3217 can simultaneously
use up to eight channels, and the uPD703216Y, 703217Y, and 70F3217Y up to nine channels.

For UARTN, data is transferred via the TXDn and RXDn pins.

For CSIOn, data is transferred via the SO0, SI0n, and SCKON pins.

For CSIAm, data is transferred via the SOAm, SIAm, and SCKAm pins.

For I°Cm, data is transferred via the SDAm and SCLm pins.

I’Cm is provided only for the uPD703216Y, 703217Y, and 70F3217Y.

For UART, a dedicated baud rate generator is provided on chip.

Remark n=0to2
m=0,1

A/D converter
This high-speed, high-resolution 10-bit A/D converter includes 16 analog input pins. Conversion is
performed using the successive approximation method.

D/A converter
Two 8-bit resolution D/A converter channels are included on chip. It uses the R-2R ladder method.

(m) ROM correction

(n)

(o)

This function is used to replace part of a program in the mask ROM with that contained in the internal
RAM. Up to four correction addresses can be specified.

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

Real-time output function

This function transfers 6-bit data set beforehand to output latches upon occurrence of an external trigger
signal or a timer compare register match signal.

For the VB50ES/KJ1, a 2-channel 6-bit data real-time output function is provided on chip.
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(p) Ports
As shown below, the following ports have general-purpose port functions and control pin functions.

Port I/0 Port Function Control Function
PO 7-bit 110 General-purpose port | NMI, external interrupt, timer output
P1 2-bit /0 D/A converter analog output
P3 10-bit I/0 Serial interface, timer 1/0
P4 3-bit 110 Serial interface
P5 6-bit 110 Serial interface, timer 1/O, key interrupt function, real-time output function
P6 16-bit I/O Serial interface, timer 1/O, real-time output function
P7 16-bit input A/D converter analog input
P8 2-bit 110 Serial interface
P9 16-bit I/0 External address bus, serial interface, timer output, external interrupt, key
interrupt function
PCD 4-bit /0 -
PCM 6-bit 110 External bus interface
PCS 8-bit 110 Chip select output
PCT 8-bit 110 External bus interface
PDH 8-bit 110 External address bus
PDL 16-bit /0 External address/data bus

54
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The names and functions of the pins of the V850ES/KF1, VB50ES/KG1, and VB50ES/KJ1 are described below,
divided into port pins and non-port pins.

The pin I/O buffer power supplies are divided into three systems; AVrero/AVRer1, BVop, and EVob. The relationship
between these power supplies and the pins is shown below.

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

Power Supply Corresponding Pin
AVRero Port 7
AVREeF1 Port 1
BVob Port CD, port CM, port CS, port CT, port DH, port DL
EVoo Port 0, port 3, port 4, port 5, port 6, port 8, port 9, RESET

2.1 List of Pin Functions

(1) Port pins

(1/4)
Pin Name I/0 Pull-up Resistor Function Alternate Function Products
P00 1/0 Yes Port 0 TOHO All products
PO1 /O port TOH1
P02 Input/output can be specified in 1-bit units. NMI
P03 INTPO
P04 INTP1
P05 INTP2
P06 INTP3
P10 1/0 Yes Port 1 ANOO KG1, KJ1
1/0 port
P11 Input/output can be specified in 1-bit units. ANO1
P30 1/10 Yes Port 3 TXDO All products
P31 I/0 port RXDO
P32 Input/output can be specified in 1-bit units. ASCKO
P33 TI000/TO00
P34 TI001
P35 TI010/TO01
P36 No"*! - KG1, KJ1
P37 -
P38 SDAQ""? All products
P39 SCLO"™™*

Notes 1. An on-chip pull-up resistor can be provided by a mask option (only for the mask ROM versions).
2. Only for products with an I°C bus

Remark KG1: V850ES/KG1, KJ1: VB50ES/KJ1
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(2/4
Pin Name I/0 Pull-up Resistor Function Alternate Function Products
P40 1/0 Yes Port 4 SI00 All products
P41 /O port S000
P42 Input/output can be specified in 1-bit units. SCKO0
P50 110 Yes Port 5 TI011/RTP0O0/KRO All products
P51 /O port TI50/RTPO1/KR1
P50 Input/output can be specified in 1-bit units. TO50/RTPO2/KR2
P53 SIAO0/RTPO3/KR3
P54 SOAOQ/RTP04/KR4
P55 'SCKAO/RTPO5/KR5
P60 110 Yes Port 6 RTP10 KJ1
P61 /O port RTP11
P62 Input/output can be specified in 1-bit units. RTP12
P63 RTP13
P64 RTP14
P65 RTP15
P66 S102
P67 S002
P68 SCKo2
P69 TI040
P610 TI041
P611 TO04
P612 TI050
P613 TI051/TO05
P614 No"* -
P615 -
P70 Input No Port 7 ANIO All products
P71 Input port AN
P72 ANI2
P73 ANI3
P74 ANI4
P75 ANI5
P76 ANI6
P77 ANI7
P78 ANI8 KJ1
P79 ANI9
P710 ANI10
P711 ANI11
P712 ANI12

Note An internal pull-up resistor can be provided by a mask option (only for the mask ROM versions).

Remark KJ1: V850ES/KJ1
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(3/4)

Pin Name 110 Pull-up Resistor Function Alternate Function Products
P713 Input No Port 7 ANI13 KJ1
P714 Input port ANI14
P715 ANI15
P80 I/O Yes Port 8 RXD2/SDA1""® KJ1
P81 /O port TXD2/SCL1""*

Input/output can be specified in 1-bit units.
P90 1/0 Yes Port 9 AQ/TXD1/KR6 All products
P91 I/O port A1/RXD1/KR7
P92 Input/output can be specified in 1-bit units. A2ITI020/TO02 KG1, KJ1
P93 A3/TI021
P94 A4/T1030/TO03
P95 A5/T1031
P96 A6/TI51/TO51 All products
P97 A7/SI101
P98 A8/S001
P99 A9/SCKO1
P910 A10/SIA1 KG1, KJ1
P911 A11/SOA1
P912 A12/SCKA1
P913 A13/INTP4 All products
P914 A14/INTP5
P915 A15/INTP6
PCDO I/O No Port CD - KJ1
PCD1 1/0 port —
PCD2 Input/output can be specified in 1-bit units. _
PCD3 -
PCMO 1/0 No Port CM WAIT All products
PCMA1 I/O port CLKOUT
PCM2 Input/output can be specified in 1-bit units. ALDAK
PCM3 HLDQR
PCM4 - KJ1
PCM5 -
PCS0 /0 No Port CS Cso All products
PCS1 1/0 port [}
PCS2 Input/output can be specified in 1-bit units. T KU1
PCS3 CS3
PCS4 -
PCS5 -
PCS6 -
PCS7 -

Note Only for the uPD703216Y, 703217Y, and 70F3217Y

Remarks 1. KG1: V850ES/KG1, KJ1: VB50ES/KJ1
2. The A0 to A15 pins are not provided in the VB50ES/KF1.
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(4/4
Pin Name I/0 Pull-up Resistor Function Alternate Function Products
PCTO 1/10 No Port CT WRO All products
PCT1 /O port WR1
PCT2 Input/output can be specified in 1-bit units. ~ K1
PCT3 -
PCT4 RD All products
PCT5 - KJ1
PCT6 ASTB All products
PCT7 - KJ1
PDHO 1/0 No Port DH A16 KG1, KJ1
PDH1 1/0 port A17
PDH2 Input/output can be specified in 1-bit units. A8
PDH3 A19
PDH4 A20
PDH5 A21
PDH6 A22 KJ1
PDH7 A23
PDLO 110 No Port DL ADO All products
PDL1 I/0 port AD1
PDL2 Input/output can be specified in 1-bit units. AD2
PDL3 AD3
PDL4 AD4
PDL5 AD5
PDL6 AD6
PDL7 AD7
PDL8 AD8
PDL9 AD9
PDL10 AD10
PDL11 AD11
PDL12 AD12
PDL13 AD13
PDL14 AD14
PDL15 AD15

Remark KG1: VB50ES/KG1, KJ1: VB50ES/KJ1
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(2) Non-port pins

(1/5)
Pin Name 110 Pull-up Resistor Function Alternate Function Products
A0 Output | Yes Address bus for external memory P90/TDX1/KR6 KG1, KJ1
Al (when using a separate bus) P91/RXD1/KR7
A2 P92/T1020/TO2
A3 P93/T1021
A4 P94/T1030/TO3
A5 P95/TI1031
A6 P96/TI51/TO51
A7 P97/S101
A8 P98/S001
A9 P99/SCKO1
A10 P910/SIA1
A1 P911/SOA1
A12 P912/SCKA1
A13 P913/INTP4
A14 P914/INTP5
A15 P915/INTP6
A16 Output | No Address bus for external memory PDHO KG1, KJ1
A17 PDH1
A18 PDH2
A19 PDH3
A20 PDH4
A21 PDH5
A22 PDH6 KJ1
A23 PDH7
ADO 110 No Address/data bus for external memory PDLO All products
AD1 PDLA1
AD2 PDL2
AD3 PDL3
AD4 PDL4
AD5 PDL5
AD6 PDL6
AD7 PDL7
AD8 PDL8
AD9 PDL9
AD10 PDL10
AD11 PDL11
AD12 PDL12
AD13 PDL13
AD14 PDL14
AD15 PDL15

Remark KG1: V850ES/KG1, KJ1: VB50ES/KJ1
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(2/5)
Pin Name I/0 Pull-up Resistor Function Alternate Function Products
ANIO Input No Analog voltage input for A/D converter P70 All products
ANN P71
ANI2 P72
ANI3 P73
ANI4 P74
ANI5 P75
ANI6 P76
ANI7 P77
ANI8 P78 KJ1
ANI9 P79
ANI10 P710
ANI11 P711
ANI12 P712
ANI13 P713
ANI14 P714
ANI15 P715
ANOO Output | Yes Analog voltage output for D/A converter P10 KG1, KJ1
ANO1 P11
ASCKO Input Yes UARTO serial clock input P32 All products
ASTB Output | No Address strobe signal output for external PCT6 All products
memory
AVRero - - Reference voltage for A/D converter - All products
AVREeF1 - - Reference voltage for D/A converter - KG1, KJ1
AVss - - Ground potential for A/D and D/A converters - All products
BVob - - Positive power supply for bus interface and - KG1, KJ1
alternate-function ports
BVss - - Ground potential for bus interface and - KG1, KJ1
alternate-function ports
CLKOUT Qutput | No Internal system clock output PCM1 All products
CS0 Output | No Chip select output PCS0 All products
Cst PCST
Cs2 PCS2 KJ1
Cs3 PCS3
EVoo - - Positive power supply for external - All products
EVss - - Ground potential for external - All products
HLDAK Output | No Bus hold acknowledge output PCM2 All products
HLDRQ Input No Bus hold request input PCM3 All products
Ic™* - - Internally connected - All products
INTPO Input Yes External interrupt request input P03 All products
INTP1 (maskable, analog noise elimination) P04
INTP2 P05
INTP3 P06
INTP4 P913/A13
INTP5 P914/A14
INTP6 P915/A15

Note Only for the mask ROM versions
Remark KG1: V850ES/KG1, KJ1: VB50ES/KJ1
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(3/5)

Pin Name I/0 Pull-up Resistor Function Alternate Function Products
KRO Input Yes Key return input P50/TI011/RTPO0O All products
KR1 P51/TI50/RTPO1
KR2 P52/TO50/RTP02
KR3 P53/SIA0/RTP0O3
KR4 P54/SOAQ0/RTP04
KR5 P55/SCKAO/RTPO5
KR6 P90/A0/TXD1
KR7 P91/A1/RXD1
NMI Input Yes External interrupt input P02 All products

(non-maskable, analog noise elimination)
RD Output | No Read strobe signal output for external memory | PCT4 All products
REGC - - Connecting capacitor for regulator output stabilization - All products
RESET Input - System reset input - All products
RTPOO Output | Yes Real-time output port P50/TI011/KRO All products
RTPO1 P51/T150/KR1
RTP02 P52/TO50/KR2
RTPO3 P53/SIA0/KR3
RTPO4 P54/SOA0/KR4
RTPO5 P55/SCKAO/KR5
RTP10 P60 KJ1
RTP11 P61
RTP12 P62
RTP13 P63
RTP14 P64
RTP15 P65
RXDO Input Yes Serial receive data input for UARTO P31 All products
RXD1 Serial receive data input for UART1 P91/A1/KR7
RXD2 Serial receive data input for UART2 P80/SDA1"™"" KJ1
SCK00 /0 Yes Serial clock I/O for CSI00 P42 All products
SCKo1 Serial clock I/O for CSI01 P99/A9
SCKo02 Serial clock I/O for CSI02 P68 KJ1
SCKAO0 Serial clock I/O for CSIAO P55/RTP05/KR5 All products
SCKA1 Serial clock I/O for CSIA1 P912/A12 KG1, KJ1
SCLo™ ™! 1/0 No"*? Serial clock I/0 for I’CO, I°C1 P39 All products
ScLite® Yes P81/TXD2 KJ1
SDAQO™™" | 1/0 No"*? Serial transmit/receive data I/O for I°CO, I°C1 P38 All products
SDA1"*? Yes P80/RXD2 KJ1

Notes 1. Only for products with an I°C bus
2. An on-chip pull-up resistor can be provided by a mask option (only for the mask ROM and I’C bus
versions).
3. Only for the uPD703216Y, 703217Y, and 70F3217Y
Remark KG1: V850ES/KG1, KJ1: VB50ES/KJA1

User's Manual U15862EJ3VOUD 61



CHAPTER 2 PIN FUNCTIONS

(4/5)

Pin Name I/0 Pull-up Resistor Function Alternate Function Products
SI00 Input Yes Serial receive data input for CSI00 P40 All products
Slio1 Serial receive data input for CSI01 P97/A7
Sl02 Serial receive data input for CSI02 P66 KJ1
SIA0 Serial receive data input for CSIAQ P53/RTP0O3/KR3 All products
SIA1 Serial receive data input for CSIA1 P910/A10 KG1, KJ1
SO00 Output | Yes Serial transmit data output for CSI00 P41 All products
SO001 Serial transmit data output for CSI01 P98/A8
S002 Serial transmit data output for CSI02 P67 KJ1
SOA0 Serial transmit data output for CSIAO P54/RTP04/KR4 All products
SOA1 Serial transmit data output for CSIA1 P911/A11 KG1, KJ1
TI000 Input Yes External event/clock input for TMOO P33/TO00 All products
TIOOA1 External event/clock input for TM0OO P34
TIO10 External event/clock input for TMO1 P35/TO01
TIO11 External event/clock input for TMO1 P50/RTPO0/KRO
TI020 External event/clock input for TM02 P92/A2/TO02 KG1, KJ1
TIo21 External event/clock input for TM02 P93/A3
TI030 External event/clock input for TMO3 P94/A4/TO03
TIO3A External event/clock input for TM03 P95/A5
TI040 External event/clock input for TM04 P69 KJ1
TI041 External event/clock input for TM04 P610
TI050 External event/clock input for TM05 P612
TIO51 External event/clock input for TM05 P613/TO05
TI50 External event/clock input for TM50 P51/RTPO1/KR1 All products
TI51 External event/clock input for TM51 P96/A6/TO51
TOO00 Qutput | Yes Timer output for TMOO P33/TI000 All products
TOO1 Timer output for TMO1 P35/TI010
TOO02 Timer output for TM02 P92/A2/T1020 KG1, KJ1
TOO03 Timer output for TM03 P94/A4/T1030
TOO04 Timer output for TM04 P611 KJ1
TOO05 Timer output for TM05 P613/T1051
TO50 Timer output for TM50 P52/RTP02/KR2 All products
TO51 Timer output for TM51 P96/A6/TI51
TOHO Timer output for TMHO P00
TOH1 Timer output for TMH1 PO1
TXDO Output | Yes Serial transmit data output for UARTO P30 All products
TXDA1 Serial transmit data output for UART1 P90/A0/KR6
TXD2 Serial transmit data output for UART2 P81/SCL1""" KJ1
Vop - - Positive power supply pin for internal - All products
Vep - - High-voltage application pin for program write/verify - All products™**?
Vss - - Ground potential for internal - All products

Notes 1. Only for the yPD703216Y, 703217Y, and 70F3217Y

2. Only for products with flash memory
Remark KG1: V850ES/KG1, KJ1: VB50ES/KJ1
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(5/5)
Pin Name I/0 Pull-up Resistor Function Alternate Function Products
WAIT Input No External wait input PCMO All products
WRO0 Output | No Write strobe for external memory (lower 8 bits) | PCTO All products
WR1 Write strobe for external memory (higher 8 bits) | PCT1 All products
X1 Input No Connecting resonator for main clock - All products
X2 - No - All products
XT1 Input No Connecting resonator for subclock - All products
XT2 - No - All products
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2.2 Pin Status

The address bus becomes undefined during accesses to the internal RAM and ROM. The data bus goes into the
high-impedance state without data output. The external bus control signal becomes inactive.
During peripheral 1/0O access, the address bus outputs the addresses of the on-chip peripheral 1/Os that are
accessed. The data bus goes into the high-impedance state without data output. The external bus control signal

becomes inactive.

Table 2-2. Pin Operation Status in Operation Modes of V850ES/KF1

Operating Status Reset""’ HALT Mode IDLE Mode/ Idle State"*** Bus Hold
Pin STOP Mode
ADO to AD15 (PDLO to PDL15) Hi-Z Operating Hi-Z Held Hi-Z
WAIT (PCMO) Hi-Z Operating - - -
CLKOUT (PCMH1) Hi-Z Operating L Operating Operating
€S0, CS1 (PCS0, PCS1) Hi-Z Operating H Held Hi-Z
WRO, WR1 (PCTO, PCT1) Hi-Z Operating H H Hi-Z
RD (PCT4) Hi-Z Operating H H Hi-Z
ASTB (PCT6) Hi-Z Operating H H Hi-Z
HLDAK (PCM2) Hi-Z Operating H H L
HLDRQ (PCMB3) Hi-Z Operating - - Operating

Notes 1. Since the bus control pin is also used as a port pin, it is initialized to the port mode (input) after reset.
2. The pin statuses in the idle state inserted after the T3 state are listed.

Remark Hi-Z: High impedance
H:  High-level output
L: Low-level output
— Input without sampling (input acknowledgement not possible)
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Table 2-3. Pin Operation Status in Operation Modes of V850ES/KG1

Operating Status Reset""’ HALT Mode IDLE Mode/ Idle State"** Bus Hold
Pin STOP Mode
ADO to AD15 (PDLO to PDL15) Hi-Z Operating Hi-Z Held Hi-Z
A0 to A15 (P90 to P915) Hi-Z Operating Hi-Z Held Hi-Z
A16 to A21 (PDHO to PDH5) Hi-Z Operating Hi-Z Held Hi-Z
WAIT (PCMO) Hi-z Operating - - -
CLKOUT (PCM1) Hi-Z Operating L Operating Operating
CS0, CS1 (PCS0, PCS1) Hi-Z Operating H Held Hi-Z
'WRO, WR1 (PCTO, PCT1) Hi-z Operating H H Hi-z
RD (PCT4) Hi-Z Operating H H Hi-Z
ASTB (PCT6) Hi-z Operating H H Hi-z
HLDAK (PCM2) Hi-Z Operating H H L
HLDRQ (PCM3) Hi-Z Operating - - Operating

Notes 1. Since the bus control pin is also used as a port pin, it is initialized to the port mode (input) after reset.

2. The pin statuses in the idle state inserted after the T3 state in the multiplex mode and after the T2 state

in the separate mode are listed.

Remark Hi-Z: High impedance

H:  High-level output
L: Low-level output

— Input without sampling (input acknowledgement not possible)

Table 2-4. Pin Operation Status in Operation Modes of V850ES/KJ1

Operating Status Reset"*" HALT Mode IDLE Mode/ Idle State"*°* Bus Hold
Pin STOP Mode
ADO to AD15 (PDLO to PDL15) Hi-Z Operating Hi-Z Held Hi-Z
A0 to A15 (P90 to P915) Hi-Z Operating Hi-Z Held Hi-Z
A16 to A23 (PDHO to PDH7) Hi-Z Operating Hi-Z Held Hi-Z
WAIT (PCMO) Hi-Z Operating - - -
CLKOUT (PCM1) Hi-Z Operating L Operating Operating
CS0 to CS3 (PCSO to PCS3) Hi-Z Operating H Held Hi-Z
WRO, WR1 (PCTO, PCT1) Hi-Z Operating H H Hi-Z
RD (PCT4) Hi-Z Operating H H Hi-Z
ASTB (PCT6) Hi-Z Operating H H Hi-Z
HLDAK (PCM2) Hi-Z Operating H H L
HLDRQ (PCM3) Hi-Z Operating - - Operating

Notes 1. Since the bus control pin is also used as a port pin, it is initialized to the port mode (input) after reset.
2. The pin statuses in the idle state inserted after the T3 state in the multiplex mode and after the T2 state

in the separate mode are listed.

Remark Hi-Z: High impedance

H:  High-level output
L: Low-level output

— Input without sampling (input acknowledgement not possible)
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2.3 Description of Pin Functions

2.3.1 VB850ES/KF1

(1) PO0O to P06 (Port 0) ... /O

66

&)

Port 0 is a 7-bit I/0O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, POO to P06 can also be used for NMI input, external interrupt request
input, and timer H output in the control mode.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 0 mode control register (PMCO).

(a) Port mode
POO0 to P06 can be set to input or output in 1-bit units by the port 0 mode register (PMO0).

(b) Control mode (alternate function)
P00 to P06 can be set to the port mode or control mode in 1-bit units by the port 0 mode control register
(PMCO).

(i) NMI (non-maskable interrupt request) ... Input
This is a non-maskable interrupt request input pin.

(i) INTPO to INTPS3 (interrupt request from peripherals) ... Input
These are external interrupt request input pins.

(i) TOHO, TOH1 (timer output) ... Output
These are timer H pulse signal output pins.

P30 to P35, P38, P39 (Port 3) ... /O

Port 3 is an 8-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an I/O port, P30 to P35, P38, and P39 can also be used for serial interface
(UARTO, I°C0) I/O and 16-bit timer input in control mode 1, and for 16-bit timer output in control mode 2.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 3 mode control register (PMC3).

P33 and P35 can be set to control mode 1 and control mode 2 in 1-bit units by the port 3 function control
register (PFC3).

When used as outputs, P38 and P39 are fixed to N-ch open-drain output.

(a) Port mode
P30 to P35, P38, and P39 can be set to input or output in 1-bit units by the port 3 mode register (PM3).

(b) Control mode
P30 to P35, P38, and P39 can be set to the port mode or control mode in 1-bit units by the port 3 mode
control register (PMC3).
P33 and P35 can be set to control mode 1 and control mode 2 in 1-bit units by the port 3 function control
register (PFC3).

(i) TXDO (transmit data) ... Output
This is the serial transmit data output pin for UARTO.
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(i) RXDO (receive data) ... Input
This is the serial receive data input pin for UARTO.

(iii) ASCKO (asynchronous serial clock) ... Input
This is the serial baud rate clock input pin for UARTO.

(iv) TI000, TI0O1, TIO10 (timer input) ... Input
These are the external count clock input pins for the 16-bit timer.

(v) TOO00, TOO1 (timer output) ... Output
These are the pulse signal output pins for the 16-bit timer.

(vi) SDAO (serial data) ... I/O
This is the serial transmit/receive data I/O pin for I°CO (only for the uPD703208Y, 703209Y, 703210Y,
and 70F3210Y).

(vii) SCLO (serial clock) ... /0
This is the serial clock I/O pin for I°CO (only for the uPD703208Y, 703209Y, 703210Y, and
70F3210Y).

(3) P40 to P42 (port 4)...1/0
Port 4 is a 3-bit I/O port for which input and output can be set in 1-bit units.
In addition to functioning as an I/O port, P40 to P42 can also be used for serial interface (CSI00) 1/O in the
control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 4 mode control register (PMC4).
Normal output and N-ch open-drain output can be selected for P41 and P42.

(a) Port mode
P40 to P42 can be set to input or output in 1-bit units by the port 4 mode register (PM4).

(b) Control mode
P40 to P42 can be set to the port mode or control mode in 1-bit units by the PMC4 register.

(i) SOO00 (serial output) ... Output
This is the serial transmit data output pin for CSI00.

(i) SIOO0 (serial input) ... Input
This is the serial receive data input pin for CSI00.

(ili) SCKOO (serial clock) ... /0
This is the serial clock I/0 pin for CSI00.

User's Manual U15862EJ3VOUD 67



CHAPTER 2 PIN FUNCTIONS

68

(4) P50 to P55 (port 5) ... /10

Port 5 is a 6-bit I/0 port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P50 to P55 can also be used as 16-bit timer input, 8-bit timer 1/0, and
serial interface (CSIA0) I/O pins in control mode 1, and as real-time output port pins in control mode 2.

They can also be used as key interrupt inputs by setting key return mode register KRM while in the input port
mode.

The port mode and control mode (alternate functions) can be selected as the operation mode in 1-bit units,
and are specified by the port 5 mode control register (PMC5).

P50 to P55 can be set to control mode 1 or control mode 2 in 1-bit units by the port 5 function control register
(PFC5).

Normal output and N-ch open-drain output can be selected for P54 and P55.

(a) Port mode
P50 to P55 can be set to input or output in 1-bit units by the port 5 mode register (PM5).

(b) Control mode (alternate function)
P50 to P55 can be set to the port mode or control mode in 1-bit units by the port 5 mode control register
(PMC5).

(i) TIO11 (timer input) ... Input
This is the external count clock input pin for the 16-bit timer.

(i) TI5O0 (timer input) ... Input
This is the external count clock input pin for the 8-bit timer.

(ili) TOS50 (timer output) ... Output
This is the pulse signal output pin for the 8-bit timer.

(iv) SOAO (serial output) ... Output
This is the CSIAOQ serial transmit data output pin.

(v) SIAO (serial input) ... Input
This is the CSIAO serial receive data input pin.

(vi) SCKAO (serial clock) ... 1/0
This is the CSIAO serial clock 1/O pin.

(vii) RTPOO to RTPO5 (real-time output port) ... Output
These pins operate as a real-time output port.

(viii) KRO to KR5 (key return) ... Input

These are the key interrupt input pins. Their operation is specified by the key return mode register
(KRM) in the input port mode.
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P70 to P77 (port 7) ... Input

Port 7 is an 8-bit input-only port in which all the pins are fixed to input.

In addition to functioning as input ports pins, P70 to P77 can also be used for A/D converter (ADC) analog
input in the control mode.

Normally, when port and function pins are shared, their operation can be selected by the port mode control
register, but in the case of P70 to P77, such a register does not exist. Therefore, these pins cannot be
switched between input port and analog input pins for the A/D converter (ADC). For the state of each pin, read
the port.

(a) Port mode
P70 to P77 are input-only pins.

(b) Control mode (alternate function)
P70 to P77 are shared with ANIO to ANI7, but switching is not possible.

(i) ANIO to ANI7 (analog input) ... Input
These are the analog input pins to the A/D converter (ADC).

P90, P91, P96 to P99, P913 to P915 (port 9) ... I/O

Port 9 is a 9-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an I/O port, P90, P91, P96 to P99, and P913 to P915 can also be used for serial
interface (UART1, CSIO01) I/O, 16-bit timer I/O, 8-bit timer output, and external interrupt request input in the
control mode.

Moreover, they can also function as 16-bit timer inputs, 8-bit timer inputs, and key interrupts in the input port mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 9 mode control register (PMC9).

P90, P91, P96 to P99, and 913 to P915 can be set to control mode 2 in 1-bit units by the port 9 function
control register (PFC9). (There is no control mode 1 for these pins. Setting to control mode 1 (PMC9n bit of
port 9 mode control register (PMC9) = 1 and PFC9n bit of PFC9 register = 0) is prohibited since output is
undefined.) (n=0,1,61t09, 13 to 15)

Normal output or N-ch open-drain output can be selected for P98 and P99.

(a) Port mode
P90, P91, P96 to P99, and P913 to P915 can be set to input or output in 1-bit units by the port 9 mode
register (PM9).

(b) Control mode (alternate function)
P90, P91, P96 to P99, and P913 to P915 can be set to the port mode or control mode in 1-bit units by the

port 9 mode control register (PMC9).

(i) TXD1 (transmit data) ... Output
This is the serial transmit data output pin for UART1.

(i) RXD1 (receive data) ... Input
This is the serial receive data input pin for UART1.

(iii) TI51 (timer input) ... Input
This is the external count clock input pin for the 8-bit timer.
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(iv) TOS51 (timer output) ... Output

(v)

This is the pulse signal output pin for the 8-bit timer.

SO01 (serial output) ... Output
This is the serial transmit data output pin for CSIO1.

(vi) SIO01 (serial input) ... Input

This is the serial receive data input pin for CSIO1.

(vii) SCKO1 (serial clock) ... /0

This is the serial clock I/O pin for CSIO1.

(viii) INTP4 to INTP6 (interrupt request from peripherals) ... Input

These are the external interrupt request input pins.

(ix) KR6, KR7 (key return) ... Input

These are the key interrupt input pins. Their operations are specified by the key return mode register
(KRM) in the input port mode.

(8) PCMO to PCM3 (port CM) ... /O
Port CM is a 4-bit 1/O port for which input or output can be set in 1-bit units.
In addition to functioning as a port, these pins can also be used for wait insertion signal input, internal system
clock output, and bus hold control signal I/0O in the control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CM mode control register (PMCCM).

(a) Port mode
PCMO to PCM3 can be set to input or output in 1-bit units by the port CM mode register (PMCM).

(b) Control mode
PCMO to PCM3 can be set to the port mode or control mode in 1-bit units by the PMCCM register.

(i

(ii)

(iii)

WAIT (wait) ... Input

This is a control signal input pin that inserts data waits in a bus cycle. This pin supports
asynchronous input for CLKOUT. Sampling starts at the falling edge of the CLKOUT signal in the T2
and TW states of the bus cycle. If the setup/hold times in the sampling timing are not satisfied, wait
insertion may not be performed.

CLKOUT (clock output) ... Output

This is the internal system clock output pin. Since, in the single-chip mode, it is in the port mode
during the reset period, output is not performed from CLKOUT. To perform CLKOUT output, set this
pin to the control mode by the port CM mode control register (PMCCM).

m(hold acknowledge) ... Output

This is the output pin for the acknowledge signal that indicates that the VB50ES/KF1 has received a
bus hold request and set the external address/data bus and the strobe pins to high impedance.
When this signal is active, the external address/data bus and the strobe pins are in high impedance,
and the bus mastership is handed to the external bus master.
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(iv) HLDRQ (hold request) ... Input

This is the input pin by which an external device requests the VB50ES/KF1 to release the external
address/data bus and strobe pins. This pin supports asynchronous input for CLKOUT. When this pin
is active, the external address/data bus and strobe pins are set to high impedance either when the
VB850ES/KF1 completes execution of the current bus cycle, or immediately if no bus cycle is being
executed. The HLDAK signal is then made active and the bus is released.

To ensure that the bus hold state is entered, keep the HLDRQ signal active until the msignal is
output.

(9) PCSO0, PCS1 (port CS) ... /O
Port CS is a 2-bit I/0O port for which input and output can be set in 1-bit units.
In addition to functioning as a port, PCS0 and PCS1 can also be used for chip select signal output when the
memory is expanded externally in the control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CS mode control register (PMCCS).

(a) Port mode
PCSO0 and PCS1 can be set to input or output in 1-bit units by the port CS mode register (PMCS).

(b) Control mode
PCSO0 and PCS1 can be set to the port mode or control mode in 1-bit units by the PMCCS register.

(i) CSO0, CST (chip select) ... Output
These are the chip select signals for external memory and external peripheral I/Os.
Signal CSn is allocated to memory block n (n = 0, 1).
These pins become active when a bus cycle for accessing the corresponding memory block is
started.
In the idle state (TI), these pins are inactive.

(10) PCTO, PCT1, PCT4, PCT6 (port CT) ... I/0
Port CT is a 4-bit I/0 port for which input and output can be set in 1-bit units.
In addition to functioning as a port, PCTO0, PCT1, PCT4, and PCT6 can also be used for control signal output
when the memory is expanded externally in the control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CT mode control register (PMCCT).

(a) Port mode
PCTO, PCT1, PCT4, and PCT6 can be set to input or output in 1-bit units by the port CT mode register
(PMCT).

(b) Control mode
PCTO, PCT1, PCT4, and PCT6 can be set to the port mode or control mode in 1-bit units by the PMCCT

register.

(i) WRO (lower byte write strobe) ... Output
This is the write strobe signal output pin for the lower data of the external 16-bit data bus.
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(i) WR1 (upper byte write strobe) ... Output
This is the write strobe signal output pin for the higher data of the external 16-bit data bus.

(i) RD (read strobe) ... Output
This is the strobe signal that indicates that the bus cycle currently being executed is a read cycle for
the external memory or external peripheral I/O. In the idle state (TI), this pin is inactive.

(iv) ASTB (address strobe) ... Output
This is the latch strobe signal output pin for the external address bus.
The output becomes low level in synchronization with the falling edge of the clock in the T1 state of
the bus cycle, and becomes high level in synchronization with the falling edge of the clock in the T3
state.

(11) PDLO to PDL15 (Port DL) ... I/O
Port DL is a 16-bit I/O port that can be set to input or output in 1-bit units.
In addition to functioning as a port, PDLO to PDL15 can also be used as an address/data bus (ADO to AD15)
when the memory is expanded externally in the control mode (external expansion mode).
The port mode and control mode can be selected as the operation mode for each bit"™, and are specified by
the port DL mode control register (PMCDL).

Note When specifying the port mode/control mode (alternate function) for each bit, pay careful attention to
the operation of the alternate functions.

(a) Port mode
PDLO to PDL15 can be set to input or output in 1-bit units by the port DL mode register (PMDL).

(b) Control mode
PDLO to PDL15 can be used as ADO to AD15 with the PMCDL register.

(i) ADO to AD15 (address/data bus) ... I/O
This is a multiplexed address/data bus during external access. In the address timing (T1 state), these
pins function as 16-bit address AO to A15 output pins, and in the data timing (T2, TW, and T3), they
function as data I/O bus pins.

(12) RESET (reset) ... Input
RESET input is an asynchronous input, and when a signal that has a certain low-level width is input,
regardless of the operation clock, system reset is executed with priority over all other actions.
In addition to normal initialize and start, RESET can also be used to release the standby mode (HALT, IDLE,
and STOP).

(13) REGC (regulator control) ... Input
This is the pin for connecting a capacitor for the regulator.

(14) X1, X2 (crystal for main clock)
These pins are used to connect the resonator that generates the main clock.
An external clock can also be input.

(15) XT1, XT2 (crystal for subclock)
These pins are used to connect the resonator that generates the subclock.
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(16) AVss (ground for analog)
This is the ground pin for the A/D converter.

(17) AVgero (analog reference voltage) ... Input
This is the pin for supplying the reference voltage for the A/D converter.

(18) EVop (power supply for ports)
These are the positive power supply pins for the peripheral interface.

(19) EVss (ground for ports)
This is the ground pin for the peripheral interface.

(20) Voo (power supply)
These are the positive power supply pins. Connect all Vop pins to a positive power supply.

(21) Vep (programming power supply)
This is a positive power supply pin for the flash memory programming mode.

It is provided for products with flash memory. During normal mode operation, connect this pin to Vss.

(22) Vss (ground)
These are the ground pins. Connect all Vss pins to a positive power supply.

(23) IC (internally connected)
This is an internally connected pin. Connect this pin directly to Vss in the normal operation mode.
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2.3.2 VB50ES/KG1

(1) P00 to P06 (port 0) ... /O

74

)
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Port 0 is a 7-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P00 to P06 can also be used for NMI input, external interrupt request
input, and timer H output in the control mode.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 0 mode control register (PMCO).

(a) Port mode
P00 to P06 can be set to input or output in 1-bit units by the port 0 mode register (PMO).

(b) Control mode (alternate function)
P00 to P06 can be set to the port mode or control mode in 1-bit units by the port 0 mode control register
(PMCO).

(i)  NMI (non-maskable interrupt request) ... Input
This is a non-maskable interrupt request input pin.

(i) INTPO to INTPS (interrupt request from peripherals) ... Input
These are external interrupt request input pins.

(ili) TOHO, TOH1 (timer output) ... Output
These are timer H pulse signal output pins.

P10, P11 (port 1) ... I/0

Port 1 is a 2-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an I/O port, P10 and P11 can also be used for D/A converter analog output.

The port mode and control mode cannot be selected as the operation mode for each bit. To use these pins as
D/A converter analog output pins, set the port 1 mode register (PM1) to output (03H).

(a) Port mode
P10 and P11 can be set to input or output in 1-bit units by the port 1 mode register (PM1).

(i) ANOO, ANO1 (analog output) ... Output
These are analog output pins to the D/A converter (DAC).

P30 to P39 (port 3) ... /O

Port 3 is a 10-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/0 port, P30 to P39 can also be used for serial interface (UARTO, I°C0) I/0 and
16-bit timer input in control mode 1, and for 16-bit timer output in control mode 2.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 3 mode control register (PMC3).

P33 and P35 can be set to control mode 1 or control mode 2 in 1-bit units by the port 3 function control register (PFC3).
When used as outputs, P36 to P39 are fixed to N-ch open-drain output.

(a) Port mode
P30 to P39 can be set to input or output in 1-bit units by the port 3 mode register (PM3).
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(b) Control mode
P30 to P39 can be set to the port mode or control mode in 1-bit units by the port 3 mode control register
(PMC3).
P33 and P35 can be set to control mode 1 or control mode 2 in 1-bit units by the port 3 function control
register (PFC3).

(i) TXDO (transmit data) ... Output
This is the serial transmit data output pin for UARTO.

(i) RXDO (receive data) ... Input
This is the serial receive data input pin for UARTO.

(iii) ASCKO (asynchronous serial clock) ... Input
This is the serial baud rate clock input pin for UARTO.

(iv) TI000, TI001, TI0O10 (timer input) ... Input
These are the external count clock input pins for the 16-bit timer.

(v) TOO00, TOO01 (timer output) ... Output
These are the pulse signal output pins for the 16-bit timer.

(vi) SDAO (serial data) ... /0
This is the serial transmit/receive data 1/O pin for I°CO (only for the uPD703212Y, 703213Y, 703214Y,
and 70F3214Y).

(vii) SCLO (serial clock) ... I/O
This is the serial clock I/O pin for I°CO (only for the uPD703212Y, 703213Y, 703214Y, and 70F3214Y).

(4) P40 to P42 (port 4) ... 1/0
Port 4 is a 3-bit 1/0O port for which input and output can be set in 1-bit units.
In addition to functioning as an 1/O port, P40 to P42 can also be used for serial interface (CSI00) I/O in the
control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 4 mode control register (PMC4).
Normal output and N-ch open-drain output can be selected for P41 and P42.

(a) Port mode
P40 to P42 can be set to input or output in 1-bit units by the port 4 mode register (PM4).

(b) Control mode
P40 to P42 can be set to the port mode or control mode in 1-bit units by the PMC4 register.

(i) SOO00 (serial output) ... Output
This is the serial transmit data output pin for CSI00.

(ii) SI0O0 (serial input) ... Input
This is the serial receive data input pin for CSI00.
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(i) SCKOO (serial clock) ... /0
This is the serial clock I/O pin for CSI00.

(5) P50 to P55 (port 5) ... /10

Port 5 is a 6-bit 1/0 port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P50 to P55 can also be used as 16-bit timer input, 8-bit timer 1/0, and
serial interface (CSIA0) I/O pins in control mode 1, and as real-time output port pins in control mode 2.

They can also be used for key interrupt input by setting key return mode register KRM while in the input port
mode.

The port mode and control mode (alternate functions) can be selected as the operation mode in 1-bit units,
and are specified by the port 5 mode control register (PMC5).

P50 to P55 can be set to control mode 1 or control mode 2 in 1-bit units by the port 5 function control register
(PFC5).

Normal output and N-ch open-drain output can be selected for P54 and P55.

(a) Port mode
P50 to P55 can be set to input or output in 1-bit units by the port 5 mode register (PM5).

(b) Control mode (alternate function)
P50 to P55 can be set to the port mode or control mode in 1-bit units by the port 5 mode control register
(PMC5).

(i) TIO11 (timer input) ... Input
This is the external count clock input pin for the 16-bit timer.

(i)  TI5O0 (timer input) ... Input
This is the external count clock input pin for the 8-bit timer.

(ili) TOS50 (timer output) ... Output
This is the pulse signal output pin for the 8-bit timer.

(iv) SOAO (serial output) ... Output
This is the CSIAOQ serial transmit data output pin.

(v) SIAO (serial input) ... Input
This is the CSIAOQ serial receive data input pin.

(vi) SCKAO (serial clock) ... 1/0
This is the CSIAOQ serial clock 1/O pin.

(vii) RTPOO to RTPO5 (real-time output port) ... Output
These pins operate as a real-time output port.

(viii) KRO to KR5 (key return) ... Input

These are the key interrupt input pins. Their operation is specified by the key return mode register
(KRM) in the input port mode.
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P70 to P77 (port 7) ... Input

Port 7 is an 8-bit input-only port in which all the pins are fixed to input.

In addition to functioning as input ports pins, P70 to P77 can also be used for A/D converter (ADC) analog
input in the control mode.

Normally, when port and function pins are shared, their operation can be selected by the port mode control
register, but in the case of P70 to P77, such a register does not exist. Therefore, these pins cannot be
switched between input port and analog input pins for the A/D converter (ADC). For the state of each pin, read
the port.

(a) Port mode
P70 to P77 are input-only pins.

(b) Control mode (alternate function)
P70 to P77 are shared with ANIO to ANI7, but switching is not possible.

(i) ANIO to ANI7 (analog input) ... Input
These are the analog input pins to the A/D converter (ADC).

P90 to P915 (port 9) ... I/O

Port 9 is a 16-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P90 to P915 can also be used for lower 16-bit address output within a
22-bit address on the address bus during external access in control mode 1, and for serial interface (UART1,
CSI01, CSIA1) I/O, 16-bit timer I/O, 8-bit timer output, and external interrupt request input in control mode 2.
Moreover, they can also function as 16-bit timer inputs, 8-bit timer inputs, and key interrupts in the input port
mode.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 9 mode control register (PMC9).

P90 to P915 can be set to control mode 1 or control mode 2 in 1-bit units by the port 9 function control register
(PFC9).

Normal output or N-ch open-drain output can be selected for P98, P99, P911, and P912.

(a) Port mode
P90 to P915 can be set to input or output in 1-bit units by the port 9 mode register (PM9) (when used as
the AO to A15 pins, mode switching in 16-bit units is necessary).

(b) Control mode (alternate function)
P90 to P915 can be set to the port mode or control mode in 1-bit units by the port 9 mode control register
(PMC9).

(i) AOto A15 (address bus) ... Output
These are the lower 16-bit address output pins within a 22-bit address on the address bus during

external access.

(i) TXD1 (transmit data) ... Output
This is the serial transmit data output pin for UART 1.

(ili) RXD1 (receive data) ... Input
This is the serial receive data input pin for UART1.
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(iv) Tlo20, TI021, TI030, TI031 (timer input) ... Input
These are the external count clock input pins for the 16-bit timer.

(v) TO02, TOO0S (timer output) ... Output
These are the pulse signal output pins for the 16-bit timer.

(vi) TI51 (timer input) ... Input
This is the external count clock input pin for the 8-bit timer.

(vii) TO51 (timer output) ... Output
This is the pulse signal output pin for the 8-bit timer.

(viii) SO01, SOA1 (serial output) ... Output
These are the serial transmit data output pins for CSI01 and CSIAT1.

(ix) SlI01, SIA1 (serial input) ... Input
These are the serial receive data input pins for CSI01 and CSIA1.

(x) CSKO01, SCKA1 (serial clock) ... /0O
These are the serial clock 1/0 pins for CSI01 and CSIA1.

(ix) INTP4 to INTP6 (interrupt request from peripherals) ... Input
These are the external interrupt request input pins.

(ix) KR6, KR7 (key return) ... Input
These are the key interrupt input pins. Their operation is specified by the key return mode register
(KRM) in the input port mode.

(8) PCMO to PCM3 (port CM) ... /O
Port CM is a 4-bit 1/O port for which input and output can be set in 1-bit units.
In addition to functioning as an I/O port, PCMO to PCM3 can also be used for wait insertion signal input,
internal system clock output, and bus hold control signal I/O in the control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CM mode control register (PMCCM).

(a) Port mode
PCMO to PCM3 can be set to input or output in 1-bit units by the port CM mode register (PMCM).

(b) Control mode
PCMO to PCM3 can be set to the port mode or control mode in 1-bit units by the PMCCM register.

(i) WAIT (wait) ... Input
This is a control signal input pin that inserts data waits in a bus cycle. This pin supports
asynchronous input for CLKOUT. In the multiplex mode, sampling starts at the falling edge of the
CLKOUT signal in the T2 and TW states of the bus cycle. In the separate mode, sampling starts at
the rising edge of the CLKOUT signal in the T1 and TW states of the bus cycle. If the setup/hold
times in the sampling timing are not satisfied, wait insertion may not be performed.
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(i) CLKOUT (clock output) ... Output
This is the internal system clock output pin. Since it is in the port mode during the reset period, output
is not performed from the CLKOUT pin. To perform CLKOUT output, set this pin to the control mode
with the port CM mode control register (PMCCM).

(i) HLDAK (hold acknowledge) ... Output
This is the output pin for the acknowledge signal that indicates that the VB50ES/KG1 has received a
bus hold request and set the external address/data bus and the strobe pins to high impedance.
When this signal is active, the external address/data bus and the strobe pins are in high impedance,
and the bus mastership is handed to the external bus master.

(iv) HLDRQ (hold request) ... Input

This is the input pin by which an external device requests the VB50ES/KG1 to release the external
address/data bus and strobe pins. This pin supports asynchronous input for CLKOUT. When this pin
is active, the external address/data bus and strobe pins are set to high impedance either when the
VB50ES/KG1 completes execution of the current bus cycle, or immediately if no bus cycle is being
executed. The msignal is then made active and the bus is released.

To ensure that the bus hold state is entered, keep the HLDRQ signal active until the HLDAK signal is
output.

(9) PCSO0, PCS1 (port CS) ... 1/O
Port CS is a 2-bit I/0O port for which input and output can be set in 1-bit units.
In addition to functioning as a port, PCS0 and PCS1 can also be used for chip select signal output when the
memory is expanded externally in the control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CS mode control register (PMCCS).

(a) Port mode
PCSO0 and PCS1 can be set to input or output in 1-bit units by the port CS mode register (PMCS).

(b) Control mode
PCSO0 and PCS1 can be set to the port mode or control mode in 1-bit units by the PMCCS register.

(i) CSO0, CS1 (chip select) ... Output
These are the chip select signals for external memory and external peripheral I/Os.
Signal CSn is allocated to memory block n (n =0, 1).
These pins become active when a bus cycle for accessing the corresponding memory block is
started.
In the idle state (TI), these pins are inactive.

(10) PCTO, PCT1, PCT4, PCT6 (port CT) ... I/0
Port CT is a 4-bit I/O port for which input and output can be set in 1-bit units.
In addition to functioning as a port, PCT0, PCT1, PCT4, and PCT6 can also be used for control signal output
when the memory is expanded externally in the control mode.
The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CT mode control register (PMCCT).
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(a) Port mode
PCTO, PCT1, PCT4, and PCT6 can be set to input or output in 1-bit units by the port CT mode register
(PMCT).

(b) Control mode
PCTO, PCT1, PCT4, and PCT6 can be set to the port mode or control mode in 1-bit units by the PMCCT
register.

(i)  WRO (lower byte write strobe) ... Output
This is the write strobe signal output pin for the lower data of the external 16-bit data bus.

(i) WR1 (upper byte write strobe) ... Output
This is the write strobe signal output pin for the higher data of the external 16-bit data bus.

(i) RD (read strobe) ... Output
This is the strobe signal that indicates that the bus cycle currently being executed is a read cycle for
the external memory or external peripheral I/O. In the idle state (TI), this pin is inactive.

(iv) ASTB (address strobe) ... Output
This is the latch strobe signal output pin for the external address bus.
The output becomes low level in synchronization with the falling edge of the clock in the T1 state of
the bus cycle, and becomes high level in synchronization with the falling edge of the clock in the T3
state.

(11) PDHO to PDH5 (Port DH) ... I/O
Port DH is a 6-bit I/O port that can be set to input or output in 1-bit units.
In addition to functioning as a port, PDHO to PDH5 can also be used as an address bus (A16 to A21) when the
memory is expanded externally in the control mode (external expansion mode).
The port mode and control mode can be selected as the operation mode for each bit"™, and are specified by
the port DH mode control register (PMCDH).

Note When specifying the port mode/control mode (alternate function) for each bit, pay careful attention to
the operation of the alternate functions.

(a) Port mode
PDHO to PDH5 can be set to input or output in 1-bit units by the port DH mode register (PMDH).

(b) Control mode
PDHO to PDH5 can be used as A16 to A21 by the PMCDH register.

(i) A16to A21 (address bus) ... Output
These are the higher 6-bit address output pins within a 22-bit address on the address bus during

external access.

(12) PDLO to PDL15 (Port DL) ... I/O
Port DL is a 16-bit I/O port that can be set to input or output in 1-bit units.
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In addition to functioning as a port, PDLO to PDL15 can also be used as an address/data bus in the multiplex
mode and as a data bus in the separate mode when the memory is expanded externally in the control mode
(external expansion mode).

The port mode and control mode can be selected as the operation mode for each bit
the port DL mode control register (PMCDL).

e and are specified by

Note When specifying the port mode/control mode (alternate function) for each bit, pay careful attention to
the operation of the alternate functions.

(a) Port mode
PDLO to PDL15 can be set to input or output in 1-bit units by the port DL mode register (PMDL).

(b) Control mode
PDLO to PDL15 can be used as ADO to AD15 by the PMCDL register.

(i) ADO to AD15 (address/data bus) ... I/0
This is a multiplexed address/data bus during external access. In the address timing (T1 state), these
pins function as 22-bit address A0 to A15 output pins, and in the data timing (T2, TW, and T3), they
function as 16-bit data I/O bus pins.

(13) RESET (reset) ... Input
RESET input is an asynchronous input, and when a signal that has a certain low-level width is input,
regardless of the operation clock, system reset is executed with priority over all other actions.
In addition to normal initialize and start, RESET can also be used to release the standby mode (HALT, IDLE,
and STOP).

(14) REGC (regulator control) ... Input
This is the pin for connecting a capacitor for the regulator.

(15) X1, X2 (crystal for main clock)
These pins are used to connect the resonator that generates the main clock.

An external clock can also be input.

(16) XT1, XT2 (crystal for subclock)
These pins are used to connect the resonator that generates the subclock.

(17) AVss (ground for analog)
This is the ground pin for the A/D converter and D/A converter.

(18) AVrero (analog reference voltage) ... Input
This is the pin for supplying the reference voltage for the A/D converter.

(19) AVrer1 (analog reference voltage) ... Input
This is the pin for supplying the reference voltage for the D/A converter.

(20) BVop (power supply for bus interface)
This is the positive power supply pin for the bus interface.
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(21) BVss (ground for bus interface)
This is the ground pin for the bus interface.

(22) EVop (power supply for ports)
This is the power supply pin for the peripheral interface.

(23) EVss (ground for ports)
This is the ground pin for the peripheral interface.

(24) Vob (power supply)
These are the positive power supply pins. All Vbp pins should be connected to a positive power supply.

(25) Ver (programming power supply)
This is the positive power supply pin used for the flash memory programming mode.

It is provided for products with flash memory. During normal mode operation, connect this pin to Vss.

(26) Vss (ground)
These are the ground pins. Connect all Vss pins to a positive power supply.

(27) IC (internally connected)
This is an internally connected pin. Connect this pin directly to Vss in the normal operation mode.

User's Manual U15862EJ3VOUD



CHAPTER 2 PIN FUNCTIONS

2.3.3 V850ES/KJ1

1

)

@)

P00 to P06 (port 0) ... /O

Port 0 is a 7-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/0O port, P00 to P06 can also be used for NMI input, external interrupt request
input, and timer H output in the control mode.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 0 mode control register (PMCO).

(a) Port mode
P00 to P06 can be set to input or output in 1-bit units by the port 0 mode register (PMO).

(b) Control mode (alternate function)
P00 to P06 can be set to the port mode or control mode in 1-bit units by the port 0 mode control register
(PMCO).

(i) NMI (non-maskable interrupt request) ... Input
This is a non-maskable interrupt request input pin.

(i) INTPO to INTP3 (interrupt request from peripherals) ... Input
These are external interrupt request input pins.

(ili) TOHO, TOH1 (timer output) ... Output
These are timer H pulse signal output pins.

P10, P11 (port 1) ... I/O

Port 1 is a 2-bit I/0O port for which input and output can be set in 1-bit units.

In addition to functioning as an I/0 port, P10 and P11 can also be used for D/A converter analog output.

The port mode and control mode cannot be selected as the operation mode for each bit. To use these pins as
D/A converter analog output pins, set the port 1 mode register (PM1) to output (03H).

(a) Port mode
P10 and P11 can be set to input or output in 1-bit units by the port 1 mode register (PM1).

(i) ANOO, ANO1 (analog output) ... Output
These are analog output pins to the D/A converter (DAC).

P30 to P39 (port 3) ... /O

Port 3 is a 10-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/0 port, P30 to P39 can also be used for serial interface (UARTO, I°C0) I/O and
16-bit timer input in control mode 1, and for 16-bit timer output in control mode 2.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 3 mode control register (PMC3).

P33 and P35 can be set to control mode 1 or control mode 2 in 1-bit units by the port 3 function control register (PFC3).
When used as outputs, P36 to P39 are fixed to N-ch open-drain output.

(a) Port mode
P30 to P39 can be set to input or output in 1-bit units by the port 3 mode register (PM3).
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(b) Control mode
P30 to P39 can be set to the port mode or control mode in 1-bit units by the port 3 mode control register
(PMC3).
P33 and P35 can be set to control mode 1 or control mode 2 in 1-bit units by the port 3 function control
register (PFC3).

(i)

(ii)

(iii)

(iv)

(v)

(vii)

TXDO (transmit data) ... Output
This is the serial transmit data output pin for UARTO.

RXDO (receive data) ... Input
This is the serial receive data input pin for UARTO.

ASCKO (asynchronous serial clock) ... Input
This is the serial baud rate clock input pin for UARTO.

TI000, TI001, TIO10 (timer input) ... Input
These are the external count clock input pins for the 16-bit timer.

TOO00, TOO01 (timer output) ... Output
These are the pulse signal output pins for the 16-bit timer.

SDAQO (serial data) ... I/O
This is the serial transmit/receive data 1/0 pin for I°CO (only for the uPD703216Y, 703217Y, and
70F3217Y).

SCLO (serial clock) ... /0
This is the serial clock 1/O pin for I°CO (only for the uPD703216Y, 703217Y, and 70F3217Y).

(4) P40 to P42 (port 4)...1/0
Port 4 is a 3-bit I/O port for which input and output can be set in 1-bit units.
In addition to functioning as an 1/O port, P40 to P42 can also be used for serial interface (CSI00) I/O in the
control mode.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port 4 mode control register (PMC4).
Normal output and N-ch open-drain output can be selected for P41 and P42.

(a) Port mode
P40 to P42 can be set to input or output in 1-bit units by the port 4 mode register (PM4).

(b) Control mode
P40 to P42 can be set to the port mode or control mode in 1-bit units by the PMC4 register.

(i)

(ii)

SO00 (serial output) ... Output
This is the serial transmit data output pin for CSI00.

SI00 (serial input) ... Input
This is the serial receive data input pin for CSI00.
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(iii) SCKOO (serial clock) ... I/0
This is the serial clock I/0 pin for CSI00.

(5) P50 to P55 (port 5) ... /O

Port 5 is a 6-bit 1/0O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P50 to P55 can also be used as 16-bit timer input, 8-bit timer 1/0, and
serial interface (CSIAO0) I/O pins in control mode 1, and as real-time output port pins in control mode 2.

They can also be used for key interrupt input by setting key return mode register (KRM) while in the input port
mode.

The port mode and control mode (alternate functions) can be selected as the operation mode in 1-bit units,
and are specified by the port 5 mode control register (PMC5).

P50 to P55 can be set to control mode 1 or control mode 2 in 1-bit units by the port 5 function control register
(PFC5).

Normal output and N-ch open-drain output can be selected for P54 and P55.

(a) Port mode
P50 to P55 can be set to input or output in 1-bit units by the port 5 mode register (PM5).

(b) Control mode (alternate function)
P50 to P55 can be set to the port mode or control mode in 1-bit units by the port 5 mode control register
(PMCS5).

(i) TIO11 (timer input) ... Input
This is the external count clock input pin for the 16-bit timer.

(i) TISO (timer input) ... Input
This is the external count clock input pin for the 8-bit timer.

(ili) TOS50 (timer output) ... Output
This is the pulse signal output pin for the 8-bit timer.

(iv) SOAO (serial output) ... Output
This is the CSIAOQ serial transmit data output pin.

(v) SIAO (serial input) ... Input
This is the CSIAOQ serial receive data input pin.

(vi) SCKAO (serial clock) ... /0
This is the CSIAOQ serial clock 1/O pin.

(vii) RTPOO to RTPO5 (real-time output port) ... Output
These pins operate as a real-time output port.

(viii) KRO to KR5 (key return) ... Input

These are the key interrupt input pins. Their operation is specified by the key return mode register
(KRM) in the input port mode.
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(6) P60 to P615 (port6) ... 1/0
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Port 6 is a 16-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P60 to P615 can also be used for real-time output port function, serial
interface (CS102) I/0, and 16-bit timer I/O in control mode 1, and for 16-bit timer output in control mode 2.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 6 mode control register (PMCB).

P613 can be set to control mode 1 or control mode 2 in 1-bit units by the port 6 function control register
(PFCe6).

Normal output or N-ch open-drain output can be selected for P67 and P68.

(a) Port mode
P60 to P615 can be set to input or output in 1-bit units by the port 6 mode register (PM6).

(b) Control mode (alternate function)
P60 to P615 can be set to the port mode or control mode in 1-bit units by the port 6 mode control register
(PMCE6).

(i) RTP10 to RTP15 (real-time output port) ... Output
These pins operate as a real-time output port.

(i) SOO02 (serial output) ... Output
This is the serial transmit data output pin for CSI02.

(iii) SI02 (serial input) ... Input
This is the serial receive data input pin for CSI02.

(iv) SCKO02 (serial clock) ... /0
This is the serial clock 1/0 pin for CSI02.

(v) TIO40, TIO41, TIO50, TIO51 (timer input) ... Input
These are the external count clock input pins for the 16-bit timer.

(vi) TOO04, TOO5 (timer output) ... Output
These are the pulse signal output pins for the 16-bit timer.

(7) P70 to P715 (port 7) ... Input

Port 7 is a 16-bit input-only port in which all the pins are fixed to input.

In addition to functioning as an input port, P70 to P715 can also be used as A/D converter (ADC) analog input
pins in the control mode.

Normally, when port and function pins are shared, their operation can be selected by the port mode control
register, but in the case of P70 to P715, such a register does not exist. Therefore, these pins cannot be
switched between input port and analog input pins for the A/D converter (ADC). For the state of each pin, read
the port.

(a) Port mode
P70 to P715 are input-only pins.
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(b) Control mode (alternate function)
P70 to P715 are shared with ANIO to ANI15, but switching is not possible.

(i) ANIO to ANI15 (analog input) ... Input
These are the analog input pins to the A/D converter (ADC).

P80, P81 (port 8) ... Input

Port 8 is a 2-bit I/0O port for which input and output can be set in 1-bit units.

In addition to functioning as an I/O port, P80 and P81 can also be used for serial interface (UART2) 1/O in
control mode 1, and for serial interface (I°C1) I/O in control mode 2.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 8 mode control register (PMC8).

P80 and P81 can be set to control mode 1 or control mode 2 in 1-bit units by the port 8 function control register
(PFCS8).

(a) Port mode
P80 and P81 can be set to input or output in 1-bit units by the port 8 mode register (PM8).

(b) Control mode (alternate function)
P80 and P81 can be set to the port mode or control mode in 1-bit units by the port 8 mode control register
(PMCS8).

(i) TXD2 (transmit data) ... Output
This is the serial transmit data output pin for UART2.

(i) RXD2 (receive data) ... Input
This is the serial receive data input pin for UART2.

(i) SDAT1 (serial data) ... /0
This is the serial transmit/receive data 1/0 pin for I°C1 (only for the uPD703216Y, 703217Y, and
70F3217Y).

(iv) SCLI1 (serial clock) ... 1/0
This is the serial clock 1/O pin for I°C1 (only for the uPD703216Y, 703217Y, and 70F3217Y).

P90 to P915 (port 9) ... /O

Port 9 is a 16-bit I/0 port for which input and output can be set in 1-bit units.

In addition to functioning as an 1/O port, P90 to P915 can also be used for lower 16-bit address output within a
24-bit address on the address bus during external access in control mode 1, and for serial interface (UARTT,
CSI01, CSIA1) I/O, 16-bit timer 1/0O, 8-bit timer output, and external interrupt request input in control mode 2.
Moreover, they can also function as 16-bit timer inputs, 8-bit timer inputs, and key interrupt inputs in the input
port mode.

The port mode and control mode (alternate functions) can be selected as the operation mode for each bit, and
are specified by the port 9 mode control register (PMC9).

P90 to P915 can be set to control mode 1 or control mode 2 in 1-bit units by the port 9 function control register
(PFC9).

Normal output or N-ch open-drain output can be selected for P98, P99, P911, and P912.
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(b)

Port mode
P90 to P915 can be set to input or output in 1-bit units by the port 9 mode register (PM9).

Control mode (alternate function)
P90 to P915 can be set to the port mode or control mode in 1-bit units by the port 9 mode control register
(PMC9) (when used as the A0 to A15 pins, mode switching in 16-bit units is necessary).

(i) AOto A15 (address bus) ... Output
These are the lower 16-bit address output pins within a 24-bit address on the address bus during
external access.

(i) TXD1 (transmit data) ... Output
This is the serial transmit data output pin for UART1.

(ili) RXD1 (receive data) ... Input
This is the serial receive data input pin for UART1.

(iv) TI0O20, TI021, TIO30, TI0O31 (timer input) ... Input
These are the external count clock input pins for the 16-bit timer.

(v) TOO02, TOO03 (timer output) ... Output
These are the pulse signal output pins for the 16-bit timer.

(vi) TI51 (timer input) ... Input
This is the external count clock input pin for the 8-bit timer.

(vii) TO51 (timer output) ... Output
This is the pulse signal output pin for the 8-bit timer.

(viii) SO01, SOAT1 (serial output) ... Output
These are the serial transmit data output pins for CSI01 and CSIA1.

(ix) Sl01, SIA1 (serial input) ... Input
These are the serial receive data input pins for CSI01 and CSIA1.

(x) CSKO01, SCKAT1 (serial clock) ... I/O
These are the serial clock 1/O pins for CSI01 and CSIA1.

(ix) INTP4 to INTP6 (interrupt request from peripherals) ... Input
These are the external interrupt request input pins.

(iix) KR6, KR7 (key return) ... Input

These are the key interrupt input pins. Their operation is specified by the key return mode register
(KRM) in the input port mode.

User's Manual U15862EJ3VOUD



CHAPTER 2 PIN FUNCTIONS

(10) PCDO to PCD3 (port CD) ... I/O
Port CD is a 4-bit I/O port for which input and output can be set in 1-bit units.
PCDO to PCD3 operate as an /O port.

(a) Port mode
PCDO to PCD3 can be set to input or output in 1-bit units by the port CD mode register (PMCD).

(11) PCMO to PCM5 (port CM) ... /O
Port CM is a 6-bit I/O port for which input and output can be set in 1-bit units.
In addition to functioning as an 1/0 port, PCMO0 to PCM5 can also be used for wait insertion signal input,
internal system clock output, and bus hold control signal I/O in the control mode.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CM mode control register (PMCCM).

(a) Port mode
PCMO to PCM5 can be set to input or output in 1-bit units by the port CM mode register (PMCM).

(b)

Control mode
PCMO to PCM5 can be set to the port mode or control mode in 1-bit units by the PMCCM register.

(i)

(ii)

WAIT (wait) ... Input

This is a control signal input pin that inserts data waits in a bus cycle. This pin supports
asynchronous input for CLKOUT. In the multiplex mode, sampling starts at the falling edge of the
CLKOUT signal in the T2 and TW states of the bus cycle. In the separate mode, sampling starts at
the rising edge of the CLKOUT signal in the T1 and TW states of the bus cycle. If the setup/hold
times in the sampling timing are not satisfied, wait insertion may not be performed.

CLKOUT (clock output) ... Output

This is the internal system clock output pin. Since it is in the port mode during the reset period, output
is not performed from the CLKOUT pin. To perform CLKOUT output, set this pin to the control mode
by the port CM mode control register (PMCCM).

(i) HLDAK (hold acknowledge) ... Output

This is the output pin for the acknowledge signal that indicates that the VB50ES/KJ1 has received a
bus hold request and set the external address/data bus and the strobe pins to high impedance.
When this signal is active, the external address/data bus and the strobe pins are in high impedance,
and the bus mastership is handed to the external bus master.

(iv) HLDRAQ (hold request) ... Input

This is the input pin by which an external device requests the V850ES/KJ1 to release the external
address/data bus and strobe pins. This pin supports asynchronous input for CLKOUT. When this pin
is active, the external address/data bus and strobe pins are set to high impedance either when the
VB850ES/KJ1 completes execution of the current bus cycle, or immediately if no bus cycle is being
executed. The HLDAK signal is then made active and the bus is released.

To ensure that the bus hold state is entered, keep the HLDRQ signal active until the HLDAK signal is
output.
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(12) PCS0 to PCS7 (port CS) ... I/0

Port CS is an 8-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as a port, PCS0 to PCS7 can also be used for chip select signal output when the
memory is expanded externally in the control mode.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CS mode control register (PMCCS).

(a) Port mode
PCSO0 to PCS7 can be set to input or output in 1-bit units by the port CS mode register (PMCS).

(b) Control mode
PCSO0 to PCS7 can be set to the port mode or control mode in 1-bit units by the PMCCS register.

(i) CS0 to CS3 (chip select) ... Output
These are the chip select signals for external memory and external peripheral 1/Os.
Signal CSn is allocated to memory block n (n = 0 to 3).
These pins become active when a bus cycle for accessing the corresponding memory block is
started.
In the idle state (TI), these pins are inactive.

(13) PCTO to PCT7 (port CT) ... /O

90

Port CT is an 8-bit I/O port for which input and output can be set in 1-bit units.

In addition to functioning as a port, PCTO to PCT7 can also be used for control signal output when the memory
is expanded externally in the control mode.

The port mode and control mode can be selected as the operation mode for each bit, and are specified by the
port CT mode control register (PMCCT).

(a) Port mode
PCTO to PCT7 can be set to input or output in 1-bit units by the port CT mode register (PMCT).

(b) Control mode
PCTO to PCT7 can be set to the port mode or control mode in 1-bit units by the PMCCT register.

(i)  WRO (lower byte write strobe) ... Output
This is the write strobe signal output pin for the lower data of the external 16-bit data bus.

(i) WR1 (upper byte write strobe) ... Output
This is the write strobe signal output pin for the higher data of the external 16-bit data bus.

(iii) ‘RD (read strobe) ... Output
This is the strobe signal that indicates that the bus cycle currently being executed is a read cycle for
the external memory or external peripheral I/O. In the idle state (TI), this pin is inactive.

(iv) ASTB (address strobe) ... Output
This is the latch strobe signal output pin for the external address bus.
The output becomes low level in synchronization with the falling edge of the clock in the T1 state of
the bus cycle, and becomes high level in synchronization with the falling edge of the clock in the T3
state.
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(14) PDHO to PDH7 (port DH) ... I/0
Port DH is an 8-bit I/0 port that can be set to input or output in 1-bit units.
In addition to functioning as a port, PDHO to PDH7 can also be used as an address bus (A16 to A23) when the
memory is expanded externally in the control mode (external expansion mode).
The port mode and control mode can be selected as the operation mode for each bit
the port DH mode control register (PMCDH).

" and are specified by

Note When specifying the port mode/control mode (alternate function) for each bit, pay careful attention to
the operation of the alternate functions.

(a) Port mode
PDHO to PDH7 can be set to input or output in 1-bit units by the port DH mode register (PMDH).

(b) Control mode
PDHO to PDH7 can be used as A16 to A23 by the PMCDH register.

(i) A16to A23 (address bus) ... Output
These are the higher 8-bit address output pins within a 24-bit address on the address bus during
external access.

(15) PDLO to PDL15 (port DL) ... I/O
Port DL is a 16-bit I/O port that can be set to input or output in 1-bit units.
In addition to functioning as a port, PDLO to PDL15 can also be used as an address/data bus in the multiplex
mode and as a data bus in the separate mode when the memory is expanded externally in the control mode
(external expansion mode).
The port mode and control mode can be selected as the operation mode for each bit
the port DL mode control register (PMCDL).

" and are specified by

Note When specifying the port mode/control mode (alternate function) for each bit, pay careful attention to
the operation of the alternate functions.

(a) Port mode
PDLO to PDL15 can be set to input or output in 1-bit units by the port DL mode register (PMDL).

(b) Control mode
PDLO to PDL15 can be used as ADO to AD15 by the PMCDL register.

(i) ADO to AD15 (address/data bus) ... I/O
This is a multiplexed address/data bus during external access. In the address timing (T1 state), these
pins function as 24-bit address A0 to A15 output pins, and in the data timing (T2, TW, and T3), they
function as 16-bit data I/O bus pins.

(16) RESET (reset) ... Input
RESET input is an asynchronous input, and when a signal that has a certain low-level width is input,
regardless of the operation clock, system reset is executed with priority over all other actions.
In addition to normal initialize and start, RESET can also be used to release the standby mode (HALT, IDLE,
and STOP).
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(17) REGC (regulator control) ... Input
This is the pin for connecting a capacitor for the regulator.

(18) X1, X2 (crystal for main clock)
These pins are used to connect the resonator that generates the main clock.
An external clock can also be input.

(19) XT1, XT2 (crystal for subclock)
These pins are used to connect the resonator that generates the subclock.

(20) AVss (ground for analog)
This is the ground pin for the A/D converter and D/A converter.

(21) AVrero (analog reference voltage) ... Input
This is the pin for supplying the reference voltage for the A/D converter.

(22) AVrer1 (analog reference voltage) ... Input
This is the pin for supplying the reference voltage for the D/A converter.

(23) BVop (power supply for bus interface)
This is the positive power supply pin for the bus interface.

(24) BVss (ground for bus interface)
This is the ground pin for the bus interface.

(25) EVop (power supply for ports)
This is the power supply pin for the peripheral interface.

(26) EVss (ground for ports)
This is the ground pin for the peripheral interface.

(27) Vob (power supply)
These are the positive power supply pins. All Vbp pins should be connected to a positive power supply.

(28) Ver (programming power supply)
This is the positive power supply pin used for the flash memory programming mode.

It is provided for products with flash memory. During normal mode operation, connect this pin to Vss.

(29) Vss (ground)
These are the ground pins. Connect all Vss pins to a positive power supply.

(30) IC (internally connected)
This is an internally connected pin. Connect this pin directly to Vss in the normal operation mode.
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2.4 Pin I/O Circuits and Recommended Connection of Unused Pins

(1/3)
Pin Alternate Function I/O Circuit Type Recommended Connection Product
P00 TOHO 5-A Input: Independently connect to EVop or EVss via a All products
PO1 TOH1 resistor.
PO2 NMI 5w Output: Leave open.
P03 to P06 INTPO to INTP3
P10 ANOO 12-B Input: Independently connect to AVrer1 or AVssviaa | KG1, KJ1
resistor.
P11 ANOT Output: Leave open.
P30 TXDO 5-A Input: Independently connect to EVop or EVss via a All products
P31 RXDO 5-W resistor.
P32 ASCKO Output: Leave open
P33 TI000/TO00
P34 TI001
P35 TI010/TOO01
P36, P37 - 13-B KG1, KJ1
P38 SDAQ"™" 13-AE All products
P39 SCLO™*
P40 SI00 5-W All products
P41 SO00 10-E
P42 SCKO00 10-F
P50 TI011/RTP0O0/KRO 8-A All products
P51 TI50/RTPO1/KR1
P52 TO50/RTP02/KR2
P53 SIA0/RTP03/KR3
P54 SOAO0/RTP04/KR4 10-A
P55 SCKAO/RTPO5/KR5
P60 to P65 RTP10 to RTP15 5-A KJ1
P66 Sl02 5-W
P67 S002 10-E
P68 SCKO02 10-F
P69 TI040 5-W
P610 TI041
P611 TO04 5-A
P612 TIO50 5-W
P613 TI051/TO05
P614, P615 - 13-B
P70 to P77 ANIO to ANI7 9-C Connect to AVrero or AVss. All products
P78 to P715 ANI8 to ANI15 KJ1

Note Only for products with an I°C bus.

Remark KG1: V850ES/KG1, KJ1: VB50ES/KJ1
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(2/3)
Pin Alternate Function 1/0 Circuit Type Recommended Connection Product
P80 RXD2/SDA1""* 10-F Input: Independently connect to EVoo or EVss via a KJ1
P81 TXD2/SCL1"™* resistor.
P90 AO/TXD1/KR6 8-A Output: Leave open. All products
P91 A1/RXD1/KR7
P92 A2/T1020/TO02 KG1, KJ1
P93 A3/TI021 5-W
P94 A4/TI030/TO03 8-A
P95 A5/TI031 5-W
P96 A6/TI51/TO51 8-A All products
P97 A7/S101 5-W
P98 A8/S001 10-E
P99 A9/SCKO1 10-F
P910 A10/SIA1 5-W KG1, KJ1
P911 A11/SOA1 10-E
P912 A12/SCKAI1 10-F
P913 A13/INTP4 5-W All products
P914, P915 A14/INTP5, 8-A
A15/INTP6
PCDO to PCD3 - 5 Input: Independently connect to BVoo or BVss via a KJ1
PCMO WAIT 5 resistor. (For the VB50ES/KF1, independently All products
connect to EVop or EVss via a resistor.)
PCM1 @T Output: Leave open
PCM2 HLDAK
PCM3 HLDRQ
PCM4,PCM5 - KJ1
PCS0, PCSH €S0, CS1 5 All products
PCS2,PCS3 | CS2, CS3 KJ1
PCS4 to PCS7 -
PCTO WRO 5 All products
PCT1 WR1
PCT2,PCT3 - KJ1
PCT4 RD All products
PCT5 - KJ1
PCT6 ASTB All products
PCT7 - KJ1
PDLO to PDL15 | ADO to AD15 5 All products
PDHO to PDH5 | A16 to A21 5 KG1, KJ1
PDH6, PDH7 A22, A23 KJ1
AVRero - - Directly connect to Voo. All products
AVRer - - Directly connect to Voo. KG1, KJ1
AVss - - - All products

Note Only for the uPD703216Y, 703217Y, and 70F3217Y

Remark KG1: VB50ES/KG1, KJ1: VB50ES/KJ1
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(3/3)
Pin Alternate Function 1/O Circuit Type Recommended Connection Target Product
BVob - - - KG1, KJ1
BVss - - - KG1, KJ1
EVop - - - All products
EVss - - - All products
IChe! - - Directly connect to EVss or Vss or pull down with a All products
10 kQ resistor.
RESET - 2 - All products
Vep'oe? - - Directly connect to EVss or Vss or pull down with a All products
10 kQ resistor.
Vob - - - All products
Vss - - - All products
X1 - - - All products
X2 - - - All products
XT1 - 16 Directly connect to Vss. All products
XT2 - 16 Leave open. All products
Notes 1. Only for products with a mask ROM
2. Only for products with flash memory
Remark KG1: V850ES/KG1, KJ1: VB50ES/KJ1
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CHAPTER 2 PIN FUNCTIONS

2.5 Pin I/O Circuits

(1/2)
Type 2 Type 8-A Vop
Pullup
enable I>O | P-ch
Voo
IN
Data ’:Do—l P-ch
IN/OUT
Outpu N-ch
Schmitt-triggered input with hysteresis characteristics disable
o{}
Type 5 Type 9-C
Data P-ch ——
INO Comparator
IN/OUT
Output
disable AVRero (threshold voltage)
enable
Type 5-A Vop Type 10-A Voo
Pullup
Pullup [[= pech enable Do—l P-ch
enable | €
Vop Vop
Data :DO—l P-ch Data :DD_l P-ch
IN/OUT
i IN T
Output N-ch Open drain N-ch v
disable Output
disable
Input o@}
enable
Type 5-W Voo Type 10-E Voo
Pullup Pullup |
enable > H P-ch enable >0 [ P-ch
Vob Vop
Data —
Data ———+—— Y, [~ pocn 1 |f=Pn
IN/OUT
IN/OUT | Open drain
N-ch
Output N-ch Output
disable disable
«© e R
Input Input
enable enable
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(2/2)
Type 10-F Voo Type 13-B —+— Vb

Pullup | [ Mask ]é

enable D> [~ P-ch option /5

40 IN/OUT
Voo
Data
Output disable:Do—l N-ch
Data e e [ < | EY 2 Vss
INJOUT Voo

Open drain

Output N-ch

disable RD | P-ch

(L
Input Medium-voltage input buffer
enable
Type 12-B AVreF1 Type 16
Pullup
——pPo——|F- Pch
enable ¢ Feedback cut-off
AVREer1 P hJ_
-C
Data — |- P-ch
INJOUT {>O
Output N-ch
disable AV
SS
Input enﬁ i O
P-ch == XT1 XT2

Analog output voltage

N-ch

-

Type 13-AE

Mask é
option

Data
Output lDo{ N-ch
disable
Vss
(L]
Input
enable

Voo
-1

1
»—4—O IN/OUT
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CHAPTER 3 CPU FUNCTIONS

The CPU of the V850ES/KF1, VB50ES/KG1, and V850ES/KJ1 is based on the RISC architecture and executes
most instructions in one clock cycle by using a 5-stage pipeline control.

3.1 Features

O Number of instructions: 83
O Minimum instruction execution time: 50.0 ns (@ 20 MHz operation, 4.5 to 5.5 V, not using regulator)
62.5 ns (@ 16 MHz operation, 4.0 to 5.5 V, using regulator)
100 ns (@ 10 MHz operation: 2.7 to 5.5 V, not using regulator)
O Memory space  Program space: 64 MB linear
Data space: 4 GB linear
e Memory block division function: 2 MB, 64 KB/Total of 2 blocks (V850ES/KF1)
: 2 MB, 2 MB/Total of 2 blocks (VB50ES/KG1)
: 2 MB, 2 MB, 4 MB, 8 MB/Total of 4 blocks (V850ES/KJ1)
General-purpose registers: 32 bits x 32
Internal 32-bit architecture
5-stage pipeline control
Multiply/divide instructions
Saturated operation instructions
32-bit shift instruction: 1 clock
Load/store instruction with long/short format
Four types of bit manipulation instructions
e SET1
CLR1
e NOTH1
TST1

OO0OO0OO0OO0O0O0OO0
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3.2 CPU Register Set

The CPU registers of the V850ES/KF1, VB50ES/KG1 and V850ES/KJ1 can be classified into two categories: a
general-purpose program register set and a dedicated system register set. All the registers have 32-bit width.
For details, refer to the VB50ES Architecture User’s Manual.

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

31 0 31 0
r0 (Zero register) EIPC (Interrupt status saving register)

r (Assembler-reserved register) EIPSW (Interrupt status saving register)
r2

r3 (Stack pointer (SP)) FEPC  (NMI status saving register)

r4 (Global pointer (GP)) FEPSW
r5 (Text pointer (TP))
6
r7

(NMI status saving register)

| ECR (Interrupt source register) |

r8 |
r9

r10
ri1
ri2

r13
14 DBPC (Exception/debug trap status saving register)

PSW (Program status word) |

CTPC (CALLT execution status saving register)
CTPSW  (CALLT execution status saving register)

15 DBPSW  (Exception/debug trap status saving register)

r16
r17 CTBP (CALLT base pointer) |
r18

r19

r20

r21

r22

r23

r24

r25

r26

r27

r28

r29

r30 (Element pointer (EP))
r31 (Link pointer (LP))

31 0
PC (Program counter)
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3.2.1 Program register set
The program register set includes general-purpose registers and a program counter.

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

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

However, r0 and r30 are implicitly used by instructions and care must be exercised when using these
registers. r0 always holds 0 and is used for operations that use 0 and offset 0 addressing. r30 is used as a
base pointer when performing memory access with the SLD and SST instructions.

Also, r1, r3 to r5, and r31 are implicitly used by the assembler and C compiler. Therefore, before using these
registers, their contents must be saved so that they are not lost, and they must be restored to the registers
after the registers have been used. There are cases when r2 is used by the real-time OS. If r2 is not used by
the real-time OS, r2 can be used as a variable register.

Table 3-1. Program Registers

Name Usage Operation
r0 Zero register Always holds 0
r1 Assembler-reserved register Working register for generating 32-bit immediate
r2 Address/data variable register (when r2 is not used by the real-time OS to be used)
r3 Stack pointer Used to generate stack frame when function is called
r4 Global pointer Used to access global variable in data area
r5 Text pointer Register to indicate the start of the text area (area for placing program code)
r6 to r29 Address/data variable register
r30 Element pointer Base pointer when memory is accessed
r31 Link pointer Used by compiler when calling function
PC Program counter Holds instruction address during program execution

(2) Program counter (PC)

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

31 2625 10
I I I

PC Fixed to 0 Instruction address under execution

After reset
00000000H

o
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3.2.2 System register set
System registers control the status of the CPU and hold interrupt information.
Read from and write to system registers are performed by setting the system register numbers shown below with
the system register load/store instructions (LDSR, STSR instructions).

Table 3-2. System Register Numbers

Register No. System Register Name Operand Specification Enabled
LDSR STSR
Instruction Instruction
0 Interrupt status saving register (EIPC)"" Yes Yes
1 Interrupt status saving register (EIPSW)""" Yes Yes
2 NMI status saving register (FEPC)""’ Yes Yes
3 NMI status saving register (FEPSW)"" Yes Yes
4 Interrupt source register (ECR) No Yes
5 Program status word (PSW) Yes Yes
610 15 Reserved numbers for future function expansion (The operation is not guaranteed No No
if accessed.)
16 CALLT execution status saving register (CTPC) Yes Yes
17 CALLT execution status saving register (CTPSW) Yes Yes
18 Exception/debug trap status saving register (DBPC) Yes"™*? Yes
19 Exception/debug trap status saving register (DBPSW) Yes"©? Yes
20 CALLT base pointer (CTBP) Yes Yes
21to 31 Reserved numbers for future function expansion (The operation is not guaranteed No No
if accessed.)
Notes 1. Since only one set of these registers is available, the contents of this register must be saved by the

program when multiple interrupt servicing is enabled.
2. Can be accessed only during DBTRAP instruction execution.

Caution Even if bit 0 of EIPC, FEPC, or CTPC is set to (1) by the LDSR instruction, bit 0 is ignored during
return with the RETI instruction following interrupt servicing (because bit 0 of PC is fixed to 0). If
setting a value to EIPC, FEPC, and CTPC, set an even number (bit 0 = 0).
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(1) Interrupt status saving registers (EIPC, EIPSW)

There are two interrupt status saving registers, EIPC and EIPSW.

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

The address of the next instruction following the instruction executed when a software exception or maskable
interrupt occurs is saved to EIPC, except for some instructions.

The current PSW contents are saved to EIPSW.

Since there is only one set of interrupt status saving registers, the contents of these registers must be saved
by the program when multiple interrupt servicing is enabled.

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

31 2625 0
L L P I L After reset
EIPC 0o|0j0(0|0]|0 (PC contents) OxxxxxxxH
(x: Undefined)

31 8 7 0

S N I B

After reset
EIPSW o|ojofo|0|OfO|0O|O|OfO|O|O|O|O|O|O|O(O|O|O|O|O]|O (PSW contents) 000000xxH
(x: Undefined)
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(2) NMI status saving registers (FEPC, FEPSW)
There are two NMI status saving registers, FEPC and FEPSW.
Upon occurrence of a non-maskable interrupt (NMI), the contents of the program counter (PC) are saved to
FEPC and the contents of the program status word (PSW) are saved to FEPSW.
The address of the next instruction following the instruction executed when a non-maskable interrupt occurs is
saved to FEPC, except for some instructions.
The current PSW contents are saved to FEPSW.
Since there is only one set of NMI status saving registers, the contents of these registers must be saved by the
program when multiple interrupt servicing is performed.
Bits 31 to 26 of FEPC and bits 31 to 8 of FEPSW are reserved (fixed to 0) for future function expansion.
31 2625 0
e rrrrrrrrrrr T After reset
FEPC 0|0|0|0|0]|0 (PC contents) 0300000cxH
(x: Undefined)
3 2 7\ T \O
FEPSW [olo|o|o|o|o|o|o|o|o|olo|o|o|o|olololojo/o]o|o/o| (PSW contents) (fgg%rogff;
(x: Undefined)
(3) Interrupt source register (ECR)
Upon occurrence of an interrupt or an exception, the interrupt source register (ECR) holds the source of an
interrupt or an exception. The value held by ECR is the exception code coded for each interrupt source. This
register is a read-only register, and thus data cannot be written to it using the LDSR instruction.
31 1615 0
o \\\\\\\FE\CC\\\\\\\\\\\\\\EI(\:C\\\\\\\ After reset
00000000H
Bit position | Bit name Description
31t0 16 FECC Non-maskable interrupt (NMI) exception code
15100 EICC Exception, maskable interrupt exception code
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(4) Program status word (PSW)

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

When the contents of this register are changed using the LDSR instruction, the new contents become valid
immediately following completion of the LDSR instruction execution. However, if the ID flag is set to 1, interrupt
request acknowledgement during LDSR instruction execution is prohibited.

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

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

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

Note During saturated operation, the saturated operation results are determined by the contents of the OV

flag and S flag. The SAT flag is set to 1 only when the OV flag is set to 1 during saturated operation.

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

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

31 2625

CTPC ojojojojo|o

After reset
OxxxxxxxH

31

(x: Undefined)

CTPSW o|jo|jojo|jo|j0|0|O|0O|0O|O|O

(PSW contents)

After reset
000000xxH

(x: Undefined)
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(6) Exception/debug trap status saving registers (DBPC, DBPSW)
There are two exception/debug trap status saving registers, DBPC and DBPSW.
Upon occurrence of an exception trap or debug trap, the contents of the program counter (PC) are saved to
DBPC, and the program status word (PSW) contents are saved to DBPSW.
The contents saved to DBPC consist of the address of the next instruction after the instruction executed when
an exception trap or debug trap occurs.
The current PSW contents are saved to DBPSW.
Bits 31 to 26 of DBPC and bits 31 to 8 of DBPSW are reserved (fixed to 0) for future function expansion.

31 2625 0

IR After reset
DBPC 0|0|0(0|0|0 (PC contents)

OxxxxxxxH
(x: Undefined)

31 8 7 0

S N I B

After reset
DBPSW 0o/0/0/0|/0|0O|0O|O|O|O|O|O|0O|O|O|O|O|O|O|0O|0O]|0O|0O]O (PSW contents) 000000xxH

(x: Undefined)

(7) CALLT base pointer (CTBP)
The CALLT base pointer (CTBP) is used to specify table addresses and generate target addresses (bit O is
fixed to 0).
Bits 31 to 26 are reserved (fixed to 0) for future function expansion.

31 2625 0
I

rrrrrrrrrrrrr Tt T 7T T 1T 1T T 1T 1T 1T T/ ‘
| Aft t
CTBP |ololo|0|0]|o0 (Base address) | Oxxi;;isxz

(x: Undefined)
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3.3 Operation Modes

The VB50ES/KF1, VB50ES/KG1, and V850ES/KJ1 have the following operating modes.

(1) Normal operating mode

After the system has been released from the reset state, the pins related to the bus interface are set to the port
mode, execution branches to the reset entry address of the internal ROM, and instruction processing is
started. An external device can be connected to the external memory area by setting the PMCDH, PMCDL,

PMCCM, PMCCS, and PMCCT registers to the control mode via software.

(2) Flash memory programming mode
uPD70F3210, 70F3210Y: V850ES/KF1
uPD70F3214, 70F3214Y: V850ES/KG1
uPD70F3217, 70F3217Y: V850ES/KJ1

The internal flash memory can be written or erased when 10 V 0.3 V is applied to the Vrp pin.

Vep

Operating Mode

0

Normal operation mode

10+0.3 V

Flash memory programming mode

Vop

Setting prohibited
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3.4 Address Space

3.4.1 CPU address space

The CPU of the VB50ES/KF1, VB50ES/KG1, and VB50ES/KJ1 uses a 32-bit architecture and supports up to 4 GB
of linear address space (data space) during operand addressing (data access). When addressing instruction
addresses, a linear address space (program space) of up to 64 MB is supported. However, both the program and data
spaces include areas whose use is prohibited. For details, refer to Figure 3-2.

Figure 3-1 shows the CPU address space.

Figure 3-1. CPU Address Space

CPU address space
FFFFFFFFH
= = Data area
(4 GB linear)
04000000H
03FFFFFFH
Program area
(64 MB linear)
00000000H
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3.4.2 Image

Up to 16 MB of external memory area in a linear address space (program area) of up to 16 MB, internal ROM area,

regardless of the value of bits 31 to 26.

and internal RAM area are supported for instruction address addressing. During operand addressing (data access),
images of a 64 MB physical address space. In other words, the same 64 MB physical address space is accessed

up to 4 GB of linear address space (data space) is supported. However, the 4 GB address space is viewed as 64

Figure 3-2. Address Space Image
Image 63 ‘\
4GB Lo
] ‘| ‘\
. Y
Data space
‘r’ On-chip peripheral I/O area
Program space oo
R
Reserved area \\\‘~‘\ Image 1 lll Internal RAM area
Internal RAM area
Access-prohibited area
Vo 64 MB
Access-prohibited area
64 MB Vo
Image 0 \ External memory area
External memory area
Internal ROM area
\ (external memory)
Internal ROM area ’
(external memory) ,
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3.4.3 Wraparound of CPU address space

(1) Program space

Of the 32 bits of the program counter (PC), the higher 6 bits are fixed to 0 and only the lower 26 bits are valid.
Even if a carry or borrow occurs from bit 25 to bit 26 as a result of branch address calculation, the higher 6 bits
ignore this and remain O.

Therefore, the lower-limit address of the program space, 00000000H, and the upper-limit address,
03FFFFFFH, are contiguous addresses, and the program space is wrapped around at the boundary of these
addresses.

Caution No instructions can be fetched from the 4 KB area of 03FFF000H to 03FFFFFFH because this
area is an on-chip peripheral /O area. Therefore, do not execute any branch operation
instructions in which the destination address will reside in any part of this area.

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

(2) Data space

The result of an operand address calculation that exceeds 32 bits is ignored.

Therefore, the lower-limit address of the data space, address 00000000H, and the upper-limit address,
FFFFFFFFH, are contiguous addresses, and the data space is wrapped around at the boundary of these
addresses.

FFFFFFFEH|  Dat@space
FFFFFFFFH
(+) direction (-) direction
00000000H
00000001H
Data space
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3.4.4 Memory map

The V850ES/KF1, VB50ES/KG1, and V850ES/KJ1 have reserved areas as shown below.

Figure 3-3. Data Memory Map (Physical Addresses)
SFFFFFFH On-chip peripheral I/0 area SFFFFFFH
(4 KB) 3FFFO00H
(80 KB) 3FFEFFFH
3FecooOH| 1 .
3FEBFFFH !
‘\ Internal RAM area
\ (60 KB)
ibi \ 3FFFO00H
Access-prohibited area “‘ 3FFEFFFH
“\ Access-prohibited area
1000000H I 3FEC000H
OFFFFFFH
External memory area**®’ -
(8 MB) CS3
0800000H
07FFFFFH
External memory area**®’ Ccs2
(4 MB)
o4o0000H| |y
03FFFFFH 01FFFFFH
External memory area CS1 External memory area
(2 MB)NDIEZ )/ (1 MB)NOteZ
0200000H 0100000H
01FFFFFH O00OFFFFFH
R Note 3
2 MB) cSo Internal ROM area
0000000H A
Notes 1.

(1 MB)

Only for the VB50ES/KJ1. Access-prohibited area for the V850ES/KF1 and V850ES/KG1.
2. 64 KB for the V850ES/KF1

0000000H

3. Fetch access and read access to addresses 0000000H to 00FFFFFH is performed for the internal
ROM area, but in the case of data write access, it is performed for an external memory area.
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Figure 3-4. Program Memory Map

03FFFFFFH
Access-prohibited area
03FFF000H | (Program fetch disabled area)
03FFEFFFH
Internal RAM area (60 KB)
3FF0000H
3FEFFFFH
Access-prohibited area
(Program fetch disabled area)
01000000H
00FFFFFFH
External memory area™°®" ==
(8 MB) CS3
00800000H
007FFFFFH
External memory area™®®" __
(4 MB) Ccs2
00400000H
003FFFFFH
External memory area —_—
@ MB)No(e2 CS1
00200000H
001FFFFFH External memory area
00100000H (1 MB)™* &S0
000FFFFFH Internal ROM area
00000000H (1 MB)

Notes 1. Only for the VB50ES/KJ1. Access-prohibited area for the VB50ES/KF1 and VB50ES/KG1.
2. 64 KB for the V850ES/KF1

Remark Instruction execution for external memory areas without branching from the internal ROM area to an
external memory area can be performed.
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3.4.5 Areas

(1) Internal ROM area
An area of 1 MB from 0000000H to OOFFFFFH is reserved for the internal ROM area.

(a) Internal ROM/internal flash memory (128 KB)
A 128 KB area from 0000000H to 001FFFFH is provided in the following products.
Addresses 0020000H to OOFFFFFH are an access-prohibited area.

e VB850ES/KF1 (uPD703210, 703210Y, 70F3210, 70F3210Y)
e VB850ES/KG1 (uPD703214, 703214Y, 70F3214, 70F3214Y)
e VB850ES/KJ1 (uPD703217, 703217Y, 70F3217, 70F3217Y)

Figure 3-5. Internal ROM/Internal Flash Memory Area (128 KB)

O00OFFFFFH
. Access-prohibited L.
area
0020000H
001FFFFH
Internal ROM area
0000000H
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(b) Internal ROM/internal flash memory area (96 KB)
A 96 KB area from 0000000H to 0017FFFH is provided in the following products.
Addresses 0018000H to OOFFFFFH are an access-prohibited area.

e V850ES/KF1 (uPD703209, 703209Y)
o V850ES/KG1 (uPD703213, 703213Y)
e V850ES/KJ1 (uPD703216, 703216Y)

Figure 3-6. Internal ROM Area (96 KB)

0OFFFFFH
=~ Access-prohibited =~
area
0018000H
0017FFFH
Internal ROM area
0000000H

(c) Internal ROM/internal flash memory area (64 KB)
A 64 KB area from 000000H to 000FFFFH is provided in the following products.
Addresses 0010000 to 00FFFFFH are an access-prohibited area.

e V850ES/KF1 (uPD703208, 703208Y)
o V850ES/KG1 (uPD703212, 703212Y)

Figure 3-7. Internal ROM Area (64 KB)

00OFFFFFH
Access-prohibited
T area N
0010000H
000FFFFH
Internal ROM area
0000000H
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¢ Interrupt/exception table
The V850ES/KF1, VB50ES/KG1, and VB50ES/KJ1 increase the interrupt response speed by assigning
handler addresses corresponding to interrupts/exceptions.

This group of handler addresses is called an interrupt/exception table. This table is located in the

internal ROM area. When an interrupt/exception request is acknowledged, execution jumps to the
handler address and the program written in that memory is executed. Table 3-3 lists the
interrupt/exception sources and the corresponding addresses.

Table 3-3. Interrupt/Exception Table

Start Address of Interrupt/
Exception Table

Interrupt/
Exception Source

Start Address of Interrupt/
Exception Table

Interrupt/
Exception Source

00000000H RESET 000001BOH INTSRE1
00000010H NMI 000001COH INTSR1
00000020H INTWDT1 000001DOH INTSTH
00000030H INTWDT2 000001EOH INTTMHO
00000040H TRAPONn (n=0to F) 000001FOH INTTMH1
00000050H TRAP1In (n=0to F) 00000200H INTCSIAO
00000060H ILGOP/DBGO 00000210H INTICQ" "
00000080H INTWDTM1 00000220H INTAD
00000090H INTPO 00000230H INTKR
000000A0H INTP1 00000240H INTWTI
000000BOH INTP2 00000250H INTWT
000000COH INTP3 00000260H INTBRG
000000DOH INTP4 00000270H INTTMO20" "
000000EOH INTP5 00000280H INTTM021""*
000000F0OH INTP6 00000290H INTTMO30""*
00000100H INTTMO00 000002A0H INTTMO31""*?
00000110H INTTMOO1 000002B0OH INTCSIA1"*?
00000120H INTTMO10 000002COH INTTMO40Q""**
00000130H INTTMO11 000002D0OH INTTMO041"*®
00000140H INTTM50 000002EOH INTTMO50""**
00000150H INTTM51 000002F0H INTTMO51"*®
00000160H INTCSI00 00000300H INTCSI02""*
00000170H INTCSIO1 00000310H INTSRE2""*
00000180H INTSREO 00000320H INTSR2""*
00000190H INTSRO 00000330H INTST2""®
000001A0H INTSTO 00000340H INTHC1""*

Notes 1. Only for products with an I°C bus
2. Only for the V850ES/KG1 and V850ES/KJ1

3. Only for the V850ES/KJ1

4. Only for the uPD703216Y, 703217Y, and 70F3217Y
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(2) Internal RAM area
An area of 60 KB maximum from 3FFO000H to 3FFEFFFH is reserved for the internal RAM area.

(a) Internal RAM (6 KB)
A 6 KB area from 3FFD800H to 3FFEFFFH is provided as physical internal RAM.
Addresses 3FFO000H to 3FFD7FFH are an access-prohibited area.

e VB850ES/KF1 (uPD703210, 703210Y, 70F3210, 70F3210Y)
e VB850ES/KG1 (uPD703214, 703214Y, 70F3214, 70F3214Y)
e VB850ES/KJ1 (uPD703216, 703216Y, 703217, 703217Y, 70F3217, 70F3217Y)

Figure 3-8. Internal RAM Area (6 KB)

3FFEFFFH
Internal RAM (6 KB)
3FFD800H
3FFD7FFH
- Access-prohibited area -
3FFO0000H
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(b) Internal RAM area (4 KB)
A 4 KB area from 3FFEOOOH to S3FFEFFFH is provided as physical internal RAM in the following products.
Addresses 3FFO000H to 3FFDFFFH are an access-prohibited area.

e VB850ES/KF1 (uPD703218, 703218Y, 703219, 703219Y)
e VB850ES/KG1 (uPD703212, 703212Y, 703213, 70F3213Y)

Figure 3-9. Internal RAM Area (4 KB)

3FFEFFFH
Internal RAM area (4 KB)
3FFEOOOH
3FFDFFFH
- Access-prohibited area -
3FFO000H
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(3) On-chip peripheral I/O area
A 4 KB area from 3FFFO00H to 3FFFFFFH is reserved as the on-chip peripheral I/O area.

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

3FFFFFFH

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

3FFFO0O0H

Peripheral 1/0 registers assigned with functions such as on-chip peripheral 1/0 operation mode specification
and state monitoring are mapped to the on-chip peripheral 1/O area. Program fetches are not allowed in this
area.

Cautions 1. If word access of a register is attempted, halfword access to the word area is performed
twice, first for the lower bits, then for the higher bits, ignoring the lower 2 address bits.

2. If a register that can be accessed in byte units is accessed in halfword units, the higher 8
bits become undefined if the access is a read operation. If a write access is performed,
only the data in the lower 8 bits is written to the register.

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

(4) External memory area

15 MB (0100000H to OFFFFFFH) are provided as the external memory area. For details, refer to CHAPTER 5
BUS CONTROL FUNCTION.
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3.4.6 Peripheral I/O registers

(1/12)
Address Function Register Name Symbol R/W (?perasble ?: After Reset
FFFFFO04H Port DL register PDL R/W V' | Undefined
FFFFFO04H | Port DL register L PDLL RW | v |+ Undefined
FFFFFOO5H | Port DL register H PDLH RW | N |V Undefined
FFFFFO06H | Port DH register PDH""" RW | v |+ Undefined
FFFFFO08H | Port CS register PCS RW | v |+ Undefined
FFFFFOOAH | Port CT register PCT RW | V|~ Undefined
FFFFFOOCH | Port CM register PCM RW | |+ Undefined
FFFFFOOEH | Port CD register pPCD""? RW | N |V Undefined
FFFFF024H Port DL mode register PMDL R/W \ | FFFFH
FFFFFO24H | Port DL mode register L PMDLL RW | N |V FFH
FFFFFO25H | Port DL mode register H PMDLH RW |~ |V FFH
FFFFF026H | Port DH mode register PMDH""" RW | v |+ FFH
FFFFF028H | Port CS mode register PMCS RW | v |+ FFH
FFFFFO2AH | Port CT mode register PMCT RW | v |+ FFH
FFFFFO2CH | Port CM mode register PMCM RW | N |V FFH
FFFFFO2EH | Port CD mode register PMCD""* RW | v |+ FFH
FFFFF044H Port DL mode control register PMCDL R/W v | 0000H
FFFFFO44H | Port DL mode control register L PMCDLL RW | N |V 00H
FFFFF045H | P ort DL mode control register H PMCDLH RW | v |+ 00H
FFFFFO46H | Port DH mode control register PMCDH"™" |RW | N | 00H
FFFFF048H | Port CS mode control register PMCCS RW | v |+ O0H
FFFFFO4AH | Port CT mode control register PMCCT RW | v |+ O0H
FFFFFO4CH | Port CM mode control register PMCCM RW | N |V 00H
FFFFFO66H Bus size configuration register BSC R/W \ | 5555H
FFFFFO6EH | System wait control register VSWC RW | N |V 77H
FFFFF100H Interrupt mask register 0 IMRO R/W \ | FFFFH
FFFFF100H | Interrupt mask register OL IMROL R/W FFH
FFFFF101H | Interrupt mask register OH IMROH R/W FFH
FFFFF102H Interrupt mask register 1 IMRA1 R/W \ | FFFFH
FFFFF102H | Interrupt mask register 1L IMR1L R/W FFH
FFFFF103H | Interrupt mask register 1H IMR1H RW | v |+ FFH
FFFFF104H Interrupt mask register 2 IMR2"*" R/W V| FFFFH
FFFFF104H | Interrupt mask register 2L IMR2L"" RW | v |+ FFH
FFFFF105H | Interrupt mask register 2H IMR2H™ " |RW | | V FFH
FFFFF110H | Interrupt control register WDT1IC RW | v |+ 47H
FFFFF112H | Interrupt control register PICO RW | v |+ 47H
FFFFF114H | Interrupt control register PIC1 RW | v |+ 47H
FFFFF116H | Interrupt control register PIC2 RW | v |+ 47H
Notes 1. Only for the V850ES/KG1 and V850ES/KJ1

2. Only for the V850ES/KJ1
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212
Operable Bit
Address Function Register Name Symbol R/W PR I After Reset
FFFFF118H | Interrupt control register PIC3 RW | V|V 47H
FFFFF11AH | Interrupt control register PIC4 RW | v |V 47H
FFFFF11CH | Interrupt control register PIC5 R/W MR 47H
FFFFF11EH | Interrupt control register PIC6 RW | v |V 47H
FFFFF120H | Interrupt control register TMOICO00 RW | v |V 47H
FFFFF122H | Interrupt control register TMOICO1 RW | N |V 47H
FFFFF124H | Interrupt control register TMOIC10 RW | v |+ 47H
FFFFF126H | Interrupt control register TMOIC11 RW | v |V 47H
FFFFF128H | Interrupt control register TM5ICO RW | v |+ 47H
FFFFF12AH | Interrupt control register TM5IC1 RW | v |V 47H
FFFFF12CH | Interrupt control register CSI0ICO RW |+ |+ 47H
FFFFF12EH | Interrupt control register CSI0ICT RW | v |+ 47H
FFFFF130H | Interrupt control register SREICO RW | v |V 47H
FFFFF132H | Interrupt control register SRICO RW | v |V 47H
FFFFF134H | Interrupt control register STICO RW | V|V 47H
FFFFF136H | Interrupt control register SREIC1 RW | v |V 47H
FFFFF138H | Interrupt control register SRIC1 RW | v |V 47H
FFFFF13AH | Interrupt control register STICH R/W N 47H
FFFFF13CH | Interrupt control register TMHICO RW | v |V 47H
FFFFF13EH | Interrupt control register TMHICH RW | v |V 47H
FFFFF140H | Interrupt control register CSIAICO RW | v |+ 47H
FFFFF142H | Interrupt control register licico™*’ R/W V[N 47H
FFFFF144H | Interrupt control register ADIC RW | v |+ 47H
FFFFF146H Interrupt control register KRIC R/W VoA 47H
FFFFF148H | Interrupt control register WTIIC RW | V|V 47H
FFFFF14AH | Interrupt control register WTIC RW | v |+ 47H
FFFFF14CH | Interrupt control register BRGIC RW | N |V 47H
FFFFF14EH | Interrupt control register T™MOIC20™** | R'W | V | 47H
FFFFF150H | Interrupt control register T™oIC21™** |RW | + | 47H
FFFFF152H | Interrupt control register TMOIC30™** |RW | v | 47H
FFFFF154H | Interrupt control register T™MOIC31™** |R'W | V| 47H
FFFFF156H | Interrupt control register CSIAIC1™2 |RW | v | ¥ 47H
FFFFF158H | Interrupt control register TMOIC40™* | RW | V | 47H
FFFFF15AH | Interrupt control register T™oIC41™* |RW | V | 47H
FFFFF15CH | Interrupt control register T™MoIC50™* |RW | + | 47H
FFFFF15EH | Interrupt control register TMOIC51"*® | RIW VoA 47H
FFFFF160H | Interrupt control register csloic2™® [RwW | v | 47H
FFFFF162H Interrupt control register SREIC2"™°® | R/W VoY 47H
FFFFF164H | Interrupt control register SRIC2™"? RW | V|V 47H

Notes 1. Only for products with an I°C bus

2. Only for the V850ES/KG1 and V850ES/KJ1

3. Only for the V850ES/KJ1
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(3/12)
Address Function Register Name Symbol R/W (?perasble ?: After Reset
FFFFF166H | Interrupt control register STIC2"™! RW | V|V 47H
FFFFF168H | Interrupt control register IICIC M2 RW | V|V 47H
FFFFF1FAH | In-service priority register ISPR R R 00H
FFFFF1FCH | Command register PRCMD w \ Undefined
FFFFF1FEH | Power save control register PSC RW | V|V 00H
FFFFF200H A/D converter mode register ADM R/W J O00H
FFFFF201H Analog input channel specification register ADS R/W \ 00H
FFFFF202H | Power fail comparison mode register PFM RW | v |+ O0H
FFFFF203H Power fail comparison threshold register PFT R/W J O00H
FFFFF204H A/D conversion result register ADCR R V' | Undefined
FFFFF205H | A/D conversion result register H ADCRH R \ Undefined
FFFFF280H | D/A conversion value setting register 0 DACS0"™™*® | RW J 00H
FFFFF282H | D/A conversion value setting register 1 DACS1"°® | RW \ O0H
FFFFF284H | D/A converter mode register DAM"** RW | v |+ O0H
FFFFF300H | Key return mode register KRM RW | v |+ 00H
FFFFF400H | Port O register PO RW | N |V Undefined
FFFFF402H | Port 1 register p1tee RW | N |V Undefined
FFFFF406H | Port 3 register P3 RIW V| Undefined
FFFFF406H | Port 3 register L P3L RW | N |V Undefined
FFFFF407H | Port 3 register H P3H RW | N |V Undefined
FFFFF408H | Port 4 register P4 RW | V| Undefined
FFFFF40AH | Port 5 register P5 RW | N |V Undefined
FFFFF40CH | Port 6 register P! R/W V| Undefined
FFFFF40CH | Port 6 register L peL""" RW | V|V Undefined
FFFFF40DH | Port 6 register H PeH""" R/W Undefined
FFFFF40EH | Port 7 register p7ee Undefined
FFFFF40EH | Port 7 register p7tee! V| Undefined
FFFFF40EH | Port 7 register L p7L"* R Undefined
FFFFF40FH | Port 7 register H P7H""" R Undefined
FFFFF410H | Port 8 register e RW | V|V Undefined
FFFFF412H | Port 9 register P9 R/W V| Undefined
FFFFF412H | Port 9 register L PIL RW | N |V Undefined
FFFFF413H | Port 9 register H P9H RW | V[V Undefined
FFFFF420H | Port 0 mode register PMO RW | N |V FFH
FFFFF422H | Port 1 mode register PM1"e? RW | N |V FFH
FFFFF426H Port 3 mode register PM3 R/W V| FFFFH
FFFFF426H | Port 3 mode register L PM3L RW | V|V FFH
FFFFF427H | Port 3 mode register H PM3H R/W FFH

Notes 1. Only for the V850ES/KJ1

2. Only for the uPD703216Y, 703217Y, and 70F3217Y
3. Only for the VB50ES/KG1 and V850ES/KJ1
4. Only for the VB50ES/KF1 and V850ES/KG1
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(4/12)
Address Function Register Name Symbol R/W (?perasble ?: After Reset
FFFFF428H Port 4 mode register PM4 R/W FFH
FFFFF42AH Port 5 mode register PM5 R/W FFH
FFFF42CH Port 6 mode register PMe"* R/W v | FFFFH
FFFFF42CH | Port 6 mode register L PMeL"" R/W FFH
FFFFF42DH | Port 6 mode register H PM6H"" R/W FFH
FFFFF430H Port 8 mode register PMm8"*® R/W FFH
FFFFF432H Port 9 mode register PM9 R/W \ | FFFFH
FFFFF432H | Port 9 mode register L PMOL R/W FFH
FFFFF433H | Port 9 mode register H PM9H R/W FFH
FFFFF440H | Port 0 mode control register PMCO RW | v |+ O0H
FFFFF446H Port 3 mode control register PMC3 R/W v | 0000H
FFFFF446H | Port 3 mode control register L PMC3L RW | N |V 00H
FFFFF447H | Port 3 mode control register H PMC3H RW | v |+ 00H
FFFFF448H | Port 4 mode control register PMC4 RW | v |+ O0H
FFFFF44AH | Port 5 mode control register PMC5 RW | v |+ O0H
FFFFF44CH Port 6 mode control register PMCe6"™* R/W v | 0000H
FFFFF44CH | Port 6 mode control register L PMC6L"" RW | v |+ O0H
FFFFF44DH | Port 6 mode control register H PMC6H"" R/W 00H
FFFFF450H | Port 8 mode control register PMC8"* RW | v |+ O0H
FFFFF452H Port 9 mode control register PMC9 R/W v | 0000H
FFFFF452H | Port 9 mode control register L PMCOL RW | N |V 00H
FFFFF453H | Port 9 mode control register H PMC9H RW | v |+ O0H
FFFFF466H | Port 3 function control register PFC3 RW | v |+ O0H
FFFFF46AH | Port 5 function control register PFC5 RW | N |V 00H
FFFFF46DH | Port 6 function control register PFCBH"" RW | v |+ O0H
FFFFF470H | Port 8 function control register PFC8"* RW | v |+ O0H
FFFFF472H Port 9 function control register PFC9 R/W v | 0000H
FFFFF472H | Port 9 function control register L PFCIL RW | v |+ O0H
FFFFF473H | Port 9 function control register H PFC9H R/W 00H
FFFFF484H Data wait control register 0 DWCO R/W 7777H
FFFFF488H Address wait control register AWC R/W FFFFH
FFFFF48AH Bus cycle control register BCC R/W AAAAH
FFFFF580H 8-bit timer H mode register 0 TMHMDO R/W \/ O00H
FFFFF581H 8-bit timer H carrier control register 0 TMCYCO R/W \ 00H
FFFFF582H 8-bit timer H compare register 00 CMPOO R/W \ 00H
FFFFF583H 8-bit timer H compare register 01 CMPO1 R/W \/ O00H
FFFFF590H 8-bit timer H mode register 1 TMHMD1 R/W \ 00H
FFFFF591H 8-bit timer H carrier control register 1 TMCYCH1 R/W \ 00H
FFFFF592H 8-bit timer H compare register 10 CMP10 R/W \/ O00H
FFFFF593H 8-bit timer H compare register 11 CMP11 R/W \ 00H

Note Only for the V850ES/KJ1
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(5/12)
Address Function Register Name Symbol R/W :)per:ble il: After Reset
FFFFF5COH 16-bit timer counter 5 T™M5 R v | 0000H
FFFFF5COH | 8-bit timer counter 50 TM50 R 00H
FFFFF5C1H | 8-bit timer counter 51 TM51 O00H
FFFFF5C2H 16-bit timer compare register 5 CR5 R/W v | 0000H
FFFFF5C2H | 8-bit timer compare register 50 CR50 R/W 00H
FFFFF5C3H | 8-bit timer compare register 51 CR51 R/W O0H
FFFFF5C4H | Timer clock selection register 5 TCL5 R/W v | 0000H
FFFFF5C4H | Timer clock selection register 50 TCL50 R/W 00H
FFFFF5C5H | Timer clock selection register 51 TCL51 R/W OO0H
FFFFF5C6H 16-bit timer mode control register 5 TMC5 R/W v | 0000H
FFFFF5C6H | 8-bit timer mode control register 50 TMC50 R/W 00H
FFFFF5C7H | 8-bit timer mode control register 51 TMC51 R/W O00H
FFFFF600H 16-bit timer counter 00 TMO0 R 0000H
FFFFF602H 16-bit timer capture/compare register 000 CR000 R/W 0000H
FFFFF604H 16-bit timer capture/compare register 001 CRO0O01 R/W 0000H
FFFFF606H 16-bit timer mode control register 00 TMCO00 R/W \ 00H
FFFFF607H Prescaler mode register 00 PRMO00 R/W \ 00H
FFFFF608H Capture/compare control register 00 CRCO00 R/W \/ OO0H
FFFFF609H 16-bit timer output control register 00 TOCO00 R/W \ 00H
FFFFF610H 16-bit timer counter 01 TMO1 R 0000H
FFFFF612H 16-bit timer capture/compare register 010 CRO10 R/W 0000H
FFFFF614H 16-bit timer capture/compare register 011 CRO11 R/W 0000H
FFFFF616H 16-bit timer mode control register 01 TMCO1 R/W \ 00H
FFFFF617H Prescaler mode register 01 PRMO1 R/W \/ O00H
FFFFF618H Capture/compare control register 01 CRCO01 R/W S 00H
FFFFF619H 16-bit timer output control register 01 TOCO1 R/W \ 00H
FFFFF620H 16-bit timer counter 02 T™MO2"* R 0000H
FFFFF622H 16-bit timer capture/compare register 020 CR020™"* R/W 0000H
FFFFF624H 16-bit timer capture/compare register 021 CR021™* R/W 0000H
FFFFF626H 16-bit timer mode control register 02 T™MCO2"" R/W \ 00H
FFFFF627H Prescaler mode register 02 PRMO2"" R/W \ 00H
FFFFF628H Capture/compare control register 02 CRCO02"* R/W S 00H
FFFFF629H 16-bit timer output control register 02 TOCO02"™" R/W \ 00H
FFFFF630H 16-bit timer counter 03 T™MO3"™" R 0000H
FFFFF632H 16-bit timer capture/compare register 030 CR030™" R/W 0000H
FFFFF634H 16-bit timer capture/compare register 031 CR031™* R/W 0000H
FFFFF636H 16-bit timer mode control register 03 TMCO3"™" R/W \ 00H
FFFFF637H Prescaler mode register 03 PRMO3"" R/W \ 00H
FFFFF638H | Capture/compare control register 03 CRCO03"™" R/W \ 00H
FFFFF639H 16-bit timer output control register 03 TOCO03"™" R/W \ 00H

Note Only for the VB50ES/KG1 and V850ES/KJ1
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(6/12
Address Function Register Name Symbol R/W Operable Bt After Reset
1] 8|16 |43
FFFFF640H 16-bit timer counter 04 T™MO04"" R 0000H
FFFFF642H 16-bit timer capture/compare register 040 CR040"™* R/W 0000H
FFFFF644H 16-bit timer capture/compare register 041 CR041™* R/W 0000H
FFFFF646H 16-bit timer mode control register 04 TMCO04"" R/W \ 00H
FFFFF647H Prescaler mode register 04 PRMO04"" R/W \ 00H
FFFFF648H Capture/compare control register 04 CRC04""* R/W \ 00H
FFFFF649H 16-bit timer output control register 04 TOCO04"" R/W \ 00H
FFFFF650H 16-bit timer counter 05 T™MO5"" R 0000H
FFFFF652H 16-bit timer capture/compare register 050 CR050™" R/W 0000H
FFFFF654H 16-bit timer capture/compare register 051 CR051™* R/W 0000H
FFFFF656H 16-bit timer mode control register 05 TMCO5"" R/W \ 00H
FFFFF657H Prescaler mode register 05 PRMO5"" R/W \ 00H
FFFFF658H Capture/compare control register 05 CRCO05"* R/W S 00H
FFFFF659H 16-bit timer output control register 05 TOCO05"" R/W \ 00H
FFFFF680H | Watch timer operation mode register WTM RW | v |+ 00H
FFFFF6COH Oscillation stabilization time select register OSTS R/W \ 01H
FFFFF6C1H Watchdog timer clock selection register WDCS R/W \ 00H
FFFFF6C2H | Watchdog timer mode register 1 WDTM1 RW | v |+ 00H
FFFFF6DOH Watchdog timer mode register 2 WDTM2 R/W \ 67H
FFFFF6D1H Watchdog timer enable register WDTE R/W \ 9AH
FFFFF6EOH Real-time output buffer register LO RTBLO R/W oA O00H
FFFFF6E2H | Real-time output buffer register HO RTBHO RW | |+ O0H
FFFFF6E4H | Real-time output port mode register 0 RTPMO RW |+ |+ 00H
FFFFFBE5H | Real-time output port control register 0 RTPCO RW | v |+ O0H
FFFFF6FOH | Real-time output buffer register L1 RTBL1"™" RW | v |+ O0H
FFFFF6F2H | Real-time output buffer register H1 RTBH1"" RW | v |+ O0H
FFFFFB6F4H | Real-time output port mode register 1 RTPM1""* RW | v |+ O0H
FFFFF6F5H | Real-time output port control register 1 RTPC1" " RW | v |V 00H
FFFFF802H | System status register SYS RW | v |+ O0H
FFFFF806H | PLL control register PLLCTL RW | N |V 01H
FFFFF820H | Power save mode register PSMR RW | v |+ O0H
FFFFF828H | Processor clock control register PCC RW | v |+ 03H
FFFFF840H Correction address register 0 CORADO R/W v | 00000000H
FFFFF840H | Correction address register OL CORADOL R/W 0000H
FFFFF842H | Correction address register OH CORADOH R/W 0000H
FFFFF844H Correction address register 1 CORAD1 R/W v | 00000000H
FFFFF844H | Correction address register 1L CORAD1L R/W 0000H
FFFFF846H | Correction address register 1H CORAD1H R/W 0000H
FFFFF848H Correction address register 2 CORAD2 R/W v | 00000000H
FFFFF848H | Correction address register 2L CORAD2L R/W 0000H
FFFFF84AH | Correction address register 2H CORAD2H R/W 0000H

Note Only for the V850ES/KJ1
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(7/12)
Address Function Register Name Symbol R/W Operable Bt After Reset
1] 8|16 |43
FFFFF84CH Correction address register 3 CORAD3 R/W ' | 00000000H
FFFFF84CH | Correction address register 3L CORAD3L R/W 0000H
FFFFF84EH | Correction address register 3H CORAD3H R/W 0000H
FFFFF880H | Correction control register CORCN RW | v |+ O0H
FFFFF8BOH Prescaler mode register PRSM R/W \ 00H
FFFFF8B1H Prescaler compare register PRSCM R/W N O0H
FFFFFAOOH Asynchronous serial interface mode register 0 ASIMO R/W NN 01H
FFFFFAO2H Receive buffer register 0 RXBO R \ FFH
FFFFFAO3H Asynchronous serial interface status register 0 ASISO R J 00H
FFFFFA04H Transmit buffer register 9 TXBO R/W \ FFH
FFFFFAO5H ,I:sgir;tcer:rgnous serial interface transmission status ASIFO R J 00H
FFFFFAO6H Clock selection register 0 CKSRO R/W J 00H
FFFFFAO7H Baud rate generator control register 0 BRGCO R/W \ FFH
FFFFFA10H Asynchronous serial interface mode register 1 ASIMA1 R/W \ 01H
FFFFFA12H Receive buffer register 1 RXB1 R J FFH
FFFFFA13H Asynchronous serial interface status register 1 ASIS1 R \ 00H
FFFFFA14H Transmit buffer register 1 TXB1 R/W \ FFH
FFFFFA15H ,rAesgyi;cer:r(:nous serial interface transmission status ASIF1 R J 00H
FFFFFA16H Clock selection register 1 CKSR1 R/W \ 00H
FFFFFA17H Baud rate generator control register 1 BRGC1 R/W \ FFH
FFFFFA20H | Asynchronous serial interface mode register 2 ASIM2"e! R/W J 01H
FFFFFA22H | Receive buffer register 2 RXB2"*" R \ FFH
FFFFFA23H Asynchronous serial interface status register 2 ASIS2"*! R \ 00H
FFFFFA24H | Transmit buffer register 2 TXB2""! R/W J FFH
FFFFFA25H ,I:sgir;tcer:rznous serial interface transmission status ASIF2"" R J 00H
FFFFFA26H | Clock selection register 2 CKSR2™™' |RW | v | O0H
FFFFFA27H | Baud rate generator control register 2 BRGC2"™' |RW | V | V FFH
FFFFFCOOH External interrupt falling edge specification register 0 INTFO R/W NN 00H
FFFFFC13H External interrupt falling edge specification register 9H | INTF9H R/W NN 00H
FFFFFC20H External interrupt rising edge specification register 0 INTRO R/W oA O00H
FFFFFC33H External interrupt rising edge specification register 9H | INTR9H R/W NN 00H
FFFFFC40H | Pull-up resistor option register 0 PUO RW |+ |+ 00H
FFFFFC42H | Pull-up resistor option register 1 PU1N? RW | v |+ O0H
FFFFFC46H | Pull-up resistor option register 3 PU3 RW |+ |+ 00H
FFFFFC48H | Pull-up resistor option register 4 PU4 RW |+ |+ 00H
FFFFFC4AH | Pull-up resistor option register 5 PU5 RW | v |+ O0H
Notes 1. Only for the V850ES/KJ1

2. Only for the VB50ES/KG1 and V850ES/KJ1
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Address Function Register Name Symbol R/W (?perasble ?: After Reset
FFFFFC4CH | Pull-up resistor option register 6 PUB"™" R/W \ | 0000H
FFFFFC4CH | Pull-up resistor option register 6L PUBL"" R/W O00H
FFFFFC4DH | Pull-up resistor option register 6H PUBH"" R/W 00H
FFFFFC50H | Pull-up resistor option register 8 puUg"* RW | v |V 00H
FFFFFC52H Pull-up resistor option register 9 PU9 R/W \' | 0000H
FFFFFC52H | Pull-up resistor option register 9L PUIL RW | v |+ 00H
FFFFFC53H | Pull-up resistor option register 9H PU9H RW |+ |+ 00H
FFFFFC67H | Port 3 function register H PF3H RW | |+ O0H
FFFFFC68H | Port 4 function register PF4 RW | V|~ 00H
FFFFFCBAH | Port 5 function register PF5 RW | |+ O0H
FFFFFC6CH | Port 6 function register PF6""* R/W v | 0000H
FFFFFC6CH | Port 6 function register L PFBL"" RW | N |V 00H
FFFFFC6DH | Port 6 function register H PFEH"" RW | v |+ O0H
FFFFFC70H | Port 8 function register PFg"" RW | v |+ O0H
FFFFFC73H | Port 9 function register H PFOH RW | V|~ 00H
FFFFFDOOH | Clocked serial interface mode register 00 CSIMO00 RW NN OOH
FFFFFDO1H Clocked serial interface clock selection register 0 CSICo R/W NN 00H
FFFFFDO2H Clocked serial interface receive buffer register 0 SIRBO R v | 0000H
| FFFFFDO2H | Clocked serial interface receive buffer register OL SIRBOL R \ 00H
FFFFFDO4H Clocked serial interface transmit buffer register 0 SOTBO R/W v | 0000H
| FFFFFDO4H | Clocked serial interface transmit buffer register OL SOTBOL RW N 00H
FFFFFDO6H Clocked serial interface read-only receive buffer register 0 SIRBEO R v | 0000H
| FFFFFDO6H | Clocked serial interface read-only receive buffer register OL | SIRBEOL R \ 00H
FFFFFDO8H | Clocked serial interface first-stage transmit buffer register 0 | SOTBFO RW v | 0000H
| FFFFFDO8H | Clocked serial interface first-stage transmit buffer register OL | SOTBFOL R/W \ 00H
FFFFFDOAH | Serial I/O shift register 0 SI1000 R/W v | OOH
| FFFFFDOAH | Serial I/O shift register OL SI000L RW 0000H
FFFFFD10H Clocked serial interface mode register 01 CSIMO1 R/W 00H
FFFFFD11H Clocked serial interface clock selection register 1 CSIC1 R/W 00H
FFFFFD12H Clocked serial interface receive buffer register 1 SIRB1 R v | 0000H
| FFFFFD12H | Clocked serial interface receive buffer register 1L SIRB1L R \ 00H
FFFFFD14H Clocked serial interface transmit buffer register 1 SOTB1 R/W v | 0000H
| FFFFFD14H | Clocked serial interface transmit buffer register 1L SOTB1L RW J 00H
FFFFFD16H Clocked serial interface read-only receive buffer register 1 SIRBEH1 R v | 0000H
| FFFFFD16H | Clocked serial interface read-only receive buffer register 1L | SIRBE1L R \ 00H
FFFFFD18H Clocked serial interface first-stage transmit buffer register 1 | SOTBF1 RW v | 0000H
| FFFFFD18H | Clocked serial interface first-stage transmit buffer register 1L | SOTBF1L R/W \ 00H
FFFFFD1AH | Serial I/O shift register 1 SI1001 R/W v | OOH
| FFFFFD1AH | Serial I/O shift register 1L SIO1L RW 0000H
FFFFFD20H | Clocked serial interface mode register 02 CSIMo2"* R/W 00H
FFFFFD21H Clocked serial interface clock selection register 2 csica™* R/W 00H

Note Only for the V850ES/KJ1
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Address Function Register Name Symbol R/W C1)pera8b|e ?: After Reset
FFFFFD22H Clocked serial interface receive buffer register 2 SIRB2""" R v | 0000H
| FFFFFD22H | Clocked serial interface receive buffer register 2L SIRB2L""" R \ 00H
FFFFFD24H | Clocked serial interface transmit buffer register 2 soTB2™' | RW v | 0000H
| FFFFFD24H | Clocked serial interface transmit buffer register 2L sSOTB2L"™™ " | RW \ 00H
FFFFFD26H Clocked serial interface read-only receive buffer register 2 SIRBE2"™™" | R v | 0000H
| FFFFFD26H | Clocked serial interface read-only receive buffer register 2L | SIRBE2L™"" | R \/ O0H
FFFFFD28H Clocked serial interface first-stage transmit buffer register 2 | SOTBF2"*' | RIW v | 0000H
| FFFFFD28H | Clocked serial interface first-stage transmit buffer register 2L | SOTBF2L""" | R/W \ 00H
FFFFFD2AH | Serial I/O shift register 2 Sloo2"! R/W v | OOH
| FFFFFD2AH | Serial I/O shift register 2L Sloo2L™ " | R'W J 0000H
FFFFFD40H Serial operation mode specification register 0 CSIMAO R/W S 00H
FFFFFD41H Serial status register 0 CSIS0 R/W \/ O0H
FFFFFD42H Serial trigger register 0 CSITO R/W \ 00H
FFFFFD43H Division value selection register 0 BRGCAO R/W \ 03H
FFFFFD44H Automatic data transfer address point specification register 0 | ADTPO R/W J O00H
FFFFFD45H | Automatic data transfer interval specification register 0 ADTIO R/W \ 00H
FFFFFD46H | Serial I/O shift register A0 SIOAO RW | |+ O0H
FFFFFD47H Automatic data transfer address count register O ADTCO R V| N O00H
FFFFFD50H Serial operation mode specification register 1 CSIMA1™** | R/W N 00H
FFFFFD51H | Serial status register 1 CSIS1™*? RW | v |+ O0H
FFFFFD52H | Serial trigger register 1 CSIT1"*? R oA 00H
FFFFFD53H | Division value selection register 1 BRGCA1"™"* | R/W \ 03H
FFFFFD54H Automatic data transfer address point specification register 1 | ADTP1"*** R/W S 00H
FFFFFD55H | Automatic data transfer interval specification register 1 ADTI1""? R/W J 00H
FFFFFD56H | Serial I/O shift register A1 SIOA1™*? R/W J 00H
FFFFFD57H Automatic data transfer address count register 1 ADTC1""? R \ 00H
FFFFFD80OH IIC shift register 0 lncoe* R/W J O00H
FFFFFD82H | IIC control register 0 lcco™e® RW | v |+ O0H
FFFFFD83H | Slave address register 0 SVAQ"™** R/W \ O0H
FFFFFD84H | IIC clock selection register O lICcoLo™*® R/W oA 00H
FFFFFD85H | IIC function expansion register 0 lcxo"ee® RW | v |+ O0H
FFFFFD86H | IIC status register 0 lncsoe* R R O0H
FFFFFD8AH | IIC flag register 0 [ICFQ"*® RW | v |+ O0H
FFFFFD9OH | IIC shift register 1 e R/W J 00H
FFFFFD92H | IIC control register 1 nccot™* |RW | V|V O0H
FFFFFD93H | Slave address register 1 SVAQ1"** R/W \ 00H
FFFFFD94H | IIC clock selection register 1 liccLoi™* | RW \ O0H
FFFFFD95H | IIC function expansion register 1 ICX A"t R/W \ O0H
Notes 1. Only for the V850ES/KJ1

2. Only for the V850ES/KG1 and V850ES/KJ1
3. Only for products with an I°C bus
4. Only for the yPD703216Y, 703217Y, and 70F3217Y
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Address Function Register Name Symbol R/W (:perasble ?; After Reset
FFFFFD96H | IIC status register 1 1ICS01™* R 00H
FFFFFD9AH | IIC flag register 1 IICF1™* R/W 00H
FFFFFEOOH CSIAO0 buffer RAM 0 CSIA0BO R/W V' | Undefined
FFFFFEOOH | CSIAO buffer RAM OL CSIAOBOL R/W Undefined
FFFFFEO1H | CSIAO buffer RAM OH CSIAOBOH | R/'W Undefined
FFFFFEO2H CSIAOQ buffer RAM 1 CSIA0B1 R/W V' | Undefined
FFFFFEO2H | CSIAO buffer RAM 1L CSIAOB1L R/W Undefined
FFFFFEO3H | CSIAO buffer RAM 1H CSIAOB1H | R/IW Undefined
FFFFFEO4H CSIAOQ buffer RAM 2 CSIA0B2 R/W V' | Undefined
FFFFFEO4H | CSIAO buffer RAM 2L CSIAOB2L R/W Undefined
FFFFFEO5H | CSIAO buffer RAM2H CSIAOB2H | R/IW Undefined
FFFFFEO6H CSIAO0 buffer RAM 3 CSIA0B3 R/W V' | Undefined
FFFFFEO6H | CSIAO buffer RAM 3L CSIAOB3L R/W Undefined
FFFFFEO7H | CSIAO buffer RAM 3H CSIAOB3H | R/'W Undefined
FFFFFEO8H CSIAOQ buffer RAM 4 CSIA0B4 R/W V' | Undefined
FFFFFEO8H | CSIAO buffer RAM 4L CSIA0B4L R/W J Undefined
FFFFFEO9H | CSIAO buffer RAM 4H CSIA0B4H R/W J Undefined
FFFFFEOAH | CSIAO buffer RAM 5 CSIA0B5 R/W V' | Undefined
FFFFFEOAH | CSIAO buffer RAM 5L CSIA0B5L R/W J Undefined
FFFFFEOBH | CSIAO buffer RAM 5H CSIA0B5H R/W J Undefined
FFFFFEOCH | CSIAO buffer RAM 6 CSIA0B6 R/W V' | Undefined
FFFFFEOCH | CSIAO buffer RAM 6L CSIAOB6L R/W J Undefined
FFFFFEODH | CSIAO buffer RAM 6H CSIAOB6H | R/'W J Undefined
FFFFFEOEH CSIAOQ buffer RAM 7 CSIA0B7 R/W V' | Undefined
FFFFFEOEH | CSIAO buffer RAM 7L CSIAOB7L R/W J Undefined
FFFFFEOFH | CSIAO buffer RAM 7H CSIA0OB7H R/W J Undefined
FFFFFE10H | CSIAO buffer RAM 8 CSIA0B8 R/W V' | Undefined
FFFFFE10H | CSIAO buffer RAM 8L CSIAOBSL R/W J Undefined
FFFFFE11H | CSIAO buffer RAM 8H CSIAOB8H | R/'W J Undefined
FFFFFE12H CSIAOQ buffer RAM 9 CSIA0B9 R/W V' | Undefined
FFFFFE12H | CSIAO buffer RAM 9L CSIAOBIL R/W Undefined
FFFFFE13H | CSIAO buffer RAM 9H CSIAOB9H | R/'W Undefined
FFFFFE14H CSIAOQ buffer RAM A CSIAOBA R/W V' | Undefined
FFFFFE14H | CSIAO buffer RAM AL CSIAOBAL | RIW J Undefined
FFFFFE15H | CSIAO buffer RAM AH CSIAOBAH R/W J Undefined
FFFFFE16H | CSIAO buffer RAM B CSIAOBB R/W V' | Undefined
FFFFFE16H | CSIAQ buffer RAM BL CSIA0BBL R/W Undefined
FFFFFE17H | CSIAO buffer RAM BH CSIAOBBH | R/IW Undefined
FFFFFE18H CSIAO0 buffer RAM C CSIA0BC R/W V' | Undefined
FFFFFE18H | CSIAO buffer RAM CL CSIAOBCL | R/W J Undefined
FFFFFE19H | CSIAO buffer RAM CH CSIAOBCH R/W J Undefined

Note Only for the uPD703216Y, 703217Y, and 70F3217Y
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(11/12)
Operable Bit
Address Function Register Name Symbol R/W ] s | 16 After Reset
FFFFFE1AH | CSIAO buffer RAM D CSIAOBD R/W V' | Undefined
FFFFFE1AH | CSIAO buffer RAM DL CSIAOBDL R/W N Undefined
FFFFFE1BH | CSIAO buffer RAM DH CSIAOBDH | R'W S Undefined
FFFFFE1CH | CSIAO buffer RAM E CSIAOBE R/W V' | Undefined
FFFFFE1CH | CSIAO buffer RAM EL CSIAOBEL R/W S Undefined
FFFFFE1DH | CSIAO buffer RAM EH CSIAOBEH R/W N Undefined
FFFFFE1EH | CSIAO buffer RAM F CSIAOBF R/W V' | Undefined
FFFFFE1EH | CSIAO buffer RAM FL CSIAOBFL R/W N Undefined
FFFFFE1FH | CSIAO buffer RAM FH CSIAOBFH R/W S Undefined
FFFFFE20H CSIA1 buffer RAM 0 CSIA1BO™™ | R/W V' | Undefined
FFFFFE20H | CSIA1 buffer RAM OL CSIA1BOL"™" | R/W S Undefined
FFFFFE21H | CSIA1 buffer RAM OH CSIA1BOH"™" | R/W \ Undefined
FFFFFE22H CSIA1 buffer RAM 1 CSIA1B1™™* | R/W V' | Undefined
FFFFFE22H | CSIA1 buffer RAM 1L CSIA1B1L"™" | R/W S Undefined
FFFFFE23H | CSIA1 buffer RAM 1H CSIA1B1H™" | R/W \ Undefined
FFFFFE24H CSIAT1 buffer RAM 2 CSIA1B2""* | R/W V' | Undefined
FFFFFE24H | CSIA1 buffer RAM 2L CSIA1B2L"" | R/W S Undefined
FFFFFE25H | CSIA1 buffer RAM 2H CSIA1B2H"™" | R/W \ Undefined
FFFFFE26H CSIA1 buffer RAM 3 CSIA1B3™™ | R/W V' | Undefined
FFFFFE26H | CSIA1 buffer RAM 3L CSIA1B3L"" | R/W \ Undefined
FFFFFE27H | CSIA1 buffer RAM 3H CSIA1B3HY™" | R/W S Undefined
FFFFFE28H CSIAT1 buffer RAM 4 CSIA1B4™ | RIW V' | Undefined
FFFFFE28H | CSIA1 buffer RAM 4L CSIA1B4L"™" | R/W \ Undefined
FFFFFE29H | CSIA1 buffer RAM 4H CSIA1B4H"™" | R/W \ Undefined
FFFFFE2AH | CSIA1 buffer RAM 5 CSIA1B5™ | R/W V' | Undefined
FFFFFE2AH | CSIA1 buffer RAM 5L CSIA1B5L"" | R/W S Undefined
FFFFFE2BH | CSIA1 buffer RAM 5H CSIA1B5HY™" | R/W S Undefined
FFFFFE2CH | CSIA1 buffer RAM 6 CSIA1B6™* | R/W V' | Undefined
FFFFFE2CH | CSIA1 buffer RAM 6L CSIA1B6L"" | R/W \ Undefined
FFFFFE2DH | CSIA1 buffer RAM 6H CSIA1B6H"™" | R/W S Undefined
FFFFFE2EH | CSIA1 buffer RAM 7 CSIA1B7"* | RIW V' | Undefined
FFFFFE2EH | CSIA1 buffer RAM 7L CSIA1B7L"™" | R/W S Undefined
FFFFFE2FH | CSIA1 buffer RAM 7H CSIA1B7H"™" | R/W \ Undefined
FFFFFE30H CSIA1 buffer RAM 8 CSIA1B8™™ | R/W V' | Undefined
FFFFFE30H | CSIA1 buffer RAM 8L CSIA1B8L"" | R/W S Undefined
FFFFFE31H | CSIA1 buffer RAM 8H CSIA1B8H"™" | R/W S Undefined
FFFFFE32H CSIA1 buffer RAM 9 CSIA1B9™™ | R/W V' | Undefined
FFFFFE32H | CSIA1 buffer RAM 9L CSIA1BIL™™" | R/W \ Undefined
FFFFFE33H | CSIA1 buffer RAM 9H CSIA1B9H"™" | R/W \ Undefined
FFFFFE34H CSIA1 buffer RAM A CSIA1BA™ | R/W V' | Undefined
FFFFFE34H | CSIA1 buffer RAM AL CSIA1BAL"™ | R/W S Undefined
FFFFFE35H | CSIA1 buffer RAM AH CSIA1BAH"™"| R/W \ Undefined

Note Only for the VB50ES/KG1 and V850ES/KJ1
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Operable Bit

Address Function Register Name Symbol R/W ] s | 16 After Reset
FFFFFE36H CSIA1 buffer RAM B CSIA1BB™™ | R'W V' | Undefined
FFFFFE36H | CSIA1 buffer RAM BL CSIA1BBL™™ | R/'W J Undefined
FFFFFE37H | CSIA1 buffer RAM BH CSIA1BBH"™"| R/W J Undefined
FFFFFE38H CSIA1 buffer RAM C CSIA1BC"™ | R/W V' | Undefined
FFFFFE38H | CSIA1 buffer RAM CL CSIA1BCL"™ | R/'W J Undefined
FFFFFE39H | CSIA1 buffer RAM CH CSIA1BCH™"| R/'W J Undefined
FFFFFE3AH | CSIA1 buffer RAM D CSIA1BD™™ | R/'W V' | Undefined
FFFFFE3AH | CSIA1 buffer RAM DL CSIA1BDL"™™ | R/W J Undefined
FFFFFE3BH | CSIA1 buffer RAM DH CSIA1BDH"™"| R/W J Undefined
FFFFFE3CH | CSIA1 buffer RAM E CSIA1BE™™ | R'W V' | Undefined
FFFFFE3CH | CSIA1 buffer RAM EL CSIA1BEL™™ | R/'W J Undefined
FFFFFE3DH | CSIA1 buffer RAM EH CSIA1BEH""| R/W J Undefined
FFFFFE3EH | CSIA1 buffer RAM F CSIA1BF"™ | R/W V' | Undefined
FFFFFE3EH | CSIA1 buffer RAM FL CSIA1BFL"™™ | R/W J Undefined
FFFFFE3FH | CSIA1 buffer RAM FH CSIA1BFH"™"| R/'W J Undefined

FFFFFFBEH | External bus interface mode control register EXIMC"* R/W v N 00H

Note Only for the VB50ES/KG1 and V850ES/KJ1
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3.4.7 Special registers

Special registers are registers that prevent invalid data from being written when an inadvertent program loop

occurs.

The V850ES/KF1, VB50ES/KG1, and VB50ES/KJ1 have the following three special registers.

e Power save control register (PSC)

e Processor clock control register (PCC)
¢ Watchdog timer mode register (WDTM1)

Moreover, there is also a command register (PRCMD), which is a protection register for write operations to the

special registers that prevents the application system from unexpectedly stopping due to an inadvertent program loop.

Write access to the special registers is performed with a special sequence and illegal store operations are notified to

the system status register (SYS).

(1) Setting data to special registers

Setting data to a special registers is done in the following sequence.

<1> Prepare the data to be set to the special register in a general-purpose register.
<2> Write the data prepared in step <1> to the PRCMD register.
<3> Write the setting data to the special register (using following instructions).

o Store instruction (ST/SST instruction)
¢ Bit manipulation instruction (SET1/CLR1/NOT1 instruction)
<4> to <8> Insert NOP instructions (5 instructions)"*.

[Description Example] When using PSC register (standby mode setting)

ST.B rll,PSMR[r0] H
<1>MOV 0x02,r10
<2>8T.B rl0,PRCMD[r0] ;
<3>8T.B rl0,PSC[r0] ;
<4>NOp"™* ;
<5> NOPM™* ;
<6>NOPM™* ;
<7>Nop"™* ;
<8> NOPM™* ;

(next instruction)

PSMR register setting (IDLE, STOP mode setting)

PRCMD register write
PSC register setting
Dummy instruction
Dummy instruction
Dummy instruction
Dummy instruction

Dummy instruction

No special sequence is required to read special registers.

Note When switching to the IDLE mode or the STOP mode (STP bit of PSC register = 1), 5 NOP instructions
must be inserted immediately after switching is performed.
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Cautions 1. Interrupts are not acknowledged for the store instruction for the PRCMD register. This is
because continuous execution of store instructions by the program in steps <3> and <4>
above is assumed. If another instruction is placed between step <3> and <4>, the above
sequence may nhot be realized when an interrupt is acknowledged for that instruction,
which may cause malfunction.

2. The data written to the PRCMD register is dummy data, but use the same register as the
general-purpose register used for setting data to the special register (step <4>) when
writing to the PRCMD register (step <3>). The same applies to when using a general-
purpose register for addressing.

(2) Command register (PRCMD)
The PRCMD register is an 8-bit register used to prevent data from being written to registers that may have a
large influence on the system, possibly causing the application system to unexpectedly stop, when an
inadvertent program loop occurs. Only the first write operation to the special register following the execution of
a previously executed write operation to the PRCMD register, is valid.
As a result, register values can be overwritten only using a preset sequence, preventing invalid write
operations.
This register can only be written in 8-bit units (if it is read, an undefined value is returned).

After reset: Undefined W Address: FFFFF1FCH

7 6 5 4 3 2 1 0
PRCMD | REG7 | REG6 | REG5 | REG4 | REG3 | REG2 | REG1 | REGO |

(3) System status register (SYS)
This register is allocated with status flags showing the operating state of the entire system.
This register can be read or written in 8-bit or 1-bit units.

After reset: 00H R/W Address: FFFFF802H

7 6 5 1 <0>
sys | o | o | o | o | o | o | o |[PrERR|
PRERR Detection of protection error
0 Protection error has not occurred
1 Protection error has occurred
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The operation conditions of the PRERR flag are described below.

(a) Set conditions (PRERR = 1)
(i) When a write operation to the special register takes place without write operation being performed to
the PRCMD register (when step <4> is performed without performing step <3> as described in 3.4.7
(1) Setting data to special registers).
(i) When a write operation (including bit manipulation instruction) to an on-chip peripheral 1/O register
other than a special register is performed following write to the PRCMD register (when <4> in 3.4.7
(1) Setting data to special registers is not a special register).

Remark Regarding the special registers other than the WDTM register (PCC and PSC registers), even if
on-chip peripheral 1/O register read (except bit manipulation instruction) (internal RAM access,
etc.) is performed in between write to the PRCMD register and write to a special register, the
PRERR flag is not set and setting data can be written to the special register.

(b) Clear conditions (PRERR = 0)
(i) When 0 is written to the PRERR flag of the SYS register
(i) When system reset is performed

Cautions 1. If 0 is written to the PRERR bit of the SYS register that is not a special register
immediately following write to the PRCMD register, the PRERR bit becomes 0 (write
priority).

2. If data is written to the PRCMD register that is not a special register immediately
following write to the PRCMD register, the PRERR bit becomes 1.
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3.4.8 Cautions
Be sure to set the following register before using the VB50ES/KF1, VB50ES/KG1 and VB50ES/KJ1.

¢ System wait control register (VSWC)

After setting the VSWC register, set the other registers as required.
When using an external bus, set the VSWC register and then set the various pins to the control mode by setting

the port-related registers.

(1)

()

134

System wait control register (VSWC)

The system wait control register (VSWC) controls the bus access wait time for the on-chip peripheral I/O
registers.

Access to the on-chip peripheral 1/O register lasts 3 clocks (during no wait), but in the V850ES/KF1,
V850ES/KG1 and V850ES/KJ1, waits are required according to the operation frequency. Set the values shown
below to the VSWC register according to the operation frequency that is used.

This register can be read or written in 8-bit units (Address: FFFFFO6EH, After reset: 77H).

Operation Conditions Operation Frequency (fcik) VSWC Setting
REGC = Vbp = 5 V£10%, 8 MHz < feik < 16.6 MHz 00H
In PLL mode (OSC =2 to 5 MHz) 16.6 MHz < fou < 20 MHz 01H
REGC = Capacity, Vbb =4.0t0 5.5V 2 MHz < fek < 8.3 MHz 00H
REGC =Vbp=2.7104.0V 8.3 MHz < fou < 16 MHz 01H
Other than above fek <16 MHz 00H
(REGC =VbD=4.0t05.5V)

Access to special on-chip peripheral I/O register

This product has two types of internal system buses.

One type is for the CPU bus and the other is for the peripheral bus to interface with low-speed peripheral
hardware.

Since the CPU bus clock and peripheral bus clock are asynchronous, if a conflict occurs during access
between the CPU and peripheral hardware, illegal data may be passed unexpectedly. Therefore, when
accessing peripheral hardware that may cause a conflict, the number of access cycles is changed so that the
data is received/passed correctly in the CPU. As a result, the CPU does not shift to the next instruction
processing and enters the wait status. When this wait status occurs, the number of execution clocks of the
instruction is increased by the number of wait clocks.

Note this with caution when performing real-time processing.

When accessing a special on-chip peripheral 1/O register, additional waits may be required further to the waits
set by the VSWC register.

The access conditions at that time and the method to calculate the number of waits to be inserted (number of
CPU clocks) are shown below.
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Peripheral Function Register Name Access k
Watchdog timer 1 (WDT1) WDTM1 Write 2to4
<Calculation of number of waits>
{(1/fx) x 2/((2 + m)/fceu)} + 1
fx: Oscillation frequency

Watchdog timer 2 (WDT2) WDTM2 Write 3 (fixed)
16-bit timer/event counters 00 to 05 TMCO00 to TMCO05 Read-modify-write 1 (fixed)
(TMOO to TMO5)"*" A wait occurs during write
Clocked serial interfaces 0 and 1 with | CSIAOBO to CSIAOBF, Write"*? (when performing | 0to 18
automatic transmit/receive function CSIA1BO0 to CSIA1BF continuous write)

(CSIAO, CSIAT)™"*

<Calculation of number of waits>
{(1/fscka) x 5 — (4 + m)/fcPu)Y{((2 + m)/fcpu)}
However, 1 wait if fcru = fxx if the CKSAn1 and CKSANO bits of the CSISn register

are 0.
fscka: CSIA selection clock frequency
FCo™**, IPC1Me® 1ICSO, IICS1 Read 1 (fixed)
Asynchronous serial interfaces 0to 2 | ASISO to ASIS2 Read 1 (fixed)
(UARTO to UART2)"*
Real-time output functions 0 and 1 RTBLO, RTBL1, Write 1
(RTOO, RTO1)"*” RTBHO, RTBH1 (when bits RTPOEOQ and
RTPOE1 of RTPCO and
RTPC1 registers = 0)
A/D converter ADM, ADS, PFM, PFT Write 1to5
ADCR, ADCRH Read 1to5

<Calculation of maximum number of waits>
{(1/faD) x 2/(2 + m)/fcPu } + 1
fan: A/D selection clock frequency

Number of waits to be added = (2 + m) x k [clocks]

Notes 1.

No o ko

Caution

TMO2 and TMO03 are available only in the V850ES/KG1 and V850ES/KJ1; TM04 and TMO05 are
available only in the VB50ES/KJ1.

If fetched from the on-chip RAM, the number of waits is as shown above.

If fetched from the external memory, the number of waits may be fewer than the number shown
above.

The effect of the external memory access cycle differs depending on the wait settings, etc.
However, the number of waits above is the maximum value.

CSIA1 is available only in the VB50ES/KG1 and VB50ES/KJ1.

I’CO is available only in the products with I°C.

I’C1 is available only in the V850ES/KJ1 (uPD703216Y, 703217Y, and 70F3217Y).

UART2 is available only in the VB50ES/KJ1.

RTO1 is available only in the V850ES/KJ1.

When the CPU operates on the subclock and no clock is input to the X1 pin, do not access a
register in which a wait occurs using an access method that causes a wait. If a wait occurs,
it can only be released by a reset.
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CHAPTER 3 CPU FUNCTIONS

Remark In the calculation for the number of waits:
fceru: CPU clock frequency
m:  Set value of bits 2 to 0 of the VSWC register
fck:  Internal system clock

When fcik < 16.6 MHz: 0
When fcik = 16.6 MHz: 1

The digits below the decimal point are truncated if less than (1/fcpu)/(2 + m) or rounded up if larger
than (1/fcpu)/(2 + m) when multiplied by (1/fcpu).
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4.1 Features

4.1.1 V850ES/KF1
O Input-only ports: 8 pins
O 1/O ports: 59 pins
O Shared with 1/0 pins of other peripheral functions
O Input/output can be specified in 1-bit units

4.1.2 V850ES/KG1
O Input-only ports: 8 pins
O 1/O ports: 76 pins
O Shared with 1/0O pins of other peripheral functions
O Input/output can be specified in 1-bit units

4.1.3 V850ES/KJ1
O Input-only ports: 16 pins
O 1/O ports: 112 pins
O Shared with 1/0O pins of other peripheral functions
O Input/output can be specified in 1-bit units
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4.2 Basic Port Configuration

4.2.1 V850ES/KF1
The V850ES/KF1 incorporates a total of 67 1/O port pins consisting of ports 0, 3 to 5, 7, 9, CM, CS, CT, and DL
(including 8 input-only port pins). The port configuration is shown below.

-———{ P00 PO [+
Port 0 { ! P91
-~ Pos
P96 [~
-—F{ P30 : Port 9
; P99 |~
-——{ P35
Port 3 P913 |=~—7—~
-~ P38 :
P915 [~——
~— P39
PCMO [~
T ; }Port cM
Port 4 ! PCM3 f—— =
-~ P42
PCSO [~
-~ P50 } Port CS
Port 5 ; PCS1 =
~——~| P55 PCTO [+~
——~ P70 PCTY [~
Port 7 { l PCT4 [« [ Port CT
—| P77

PCT6 f[«—

PDLO [*——
! } Port DL

PDL15 [«
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4.2.2 V850ES/KG1

The V850ES/KG1 incorporates a total of 84 I/O port pins consisting of ports 0, 1, 3to 5, 7, 9, CM, CS, CT, DH,
and DL (including 8 input-only port pins). The port configuration is shown below.

Port 0

Port 1

Port 3

Port 4

Port 5

Port 7

P00

P06

P10

P11

P30

P39

P40

P42

P50

P55

P70

P77

P90

P915
PCMO

PCM3
PCS0
PCST
PCTO
PCT1
PCT4
PCT6
PDHO

PDH5
PDLO

PDL15

i }>Pon9

-

; }POHCM

-

} Port CS

Port CT

i :}POHDH

B

; :}PonDL

-
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4.2.3 V850ES/KJ1

The V850ES/KJ1 incorporates a total of 128 I/O port pins consisting of ports 0, 1, 3 to 9, CD, CM, CS, CT, DH,

and DL (including 16 input-only port pins). The port configuration is shown below.

Port 0 { i

-]

-

Port 3 { i

Port 4 { ;

Port 5 { '

Port 6 { i

Port 7 { '

Port 8 {

- =]

Port 1 {

P00

P06
P10
P11
P30

P39
P40

P42
P50

P55
P60

P615
P70

P715
P80
P81

P90

P915
PCDO

PCD3
PCMO

PCM5
PCSO

PCS7
PCTO

PCT7
PDHO

PDH7
PDLO

PDL15

i }Pong

-

5 }Port cD

e

; }Pon CM

e

5 } Port CS

-

5 } Port CT

-

5 }Port DH

e

i }Pon DL

-
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4.3 Port Configuration

Table 4-1. Port Configuration (VB50ES/KF1)

Item

Configuration

Control register

Port mode registers PMn (n =0, 3t0 5, 7, 9, CM, CS, CT, DL)
Pull-up resistor option registers PUn (n =0, 3to 5, 9)

Ports

1/0: 67 pins

Pull-up resistors

Software control: 31

Table 4-2. Port Configuration (VB50ES/KG1)

Item

Configuration

Control register

Port mode registers PMn (n=0, 1,3t0 5,7, 9, CM, CS, CT, DH, DL)
Pull-up resistor option registers PUn (n=0, 1, 3t0 5, 9)

Ports

1/0O: 84 pins

Pull-up resistors

Software control: 40

Table 4-3. Port Configuration (V850ES/KJ1)

Item

Configuration

Control register

Port mode registers PMn (n =0, 1, 3to 9, CD, CM, CS, CT, DH, DL)
Pull-up resistor option registers PUn (n=0, 1, 3t0 6, 8, 9)

Ports

1/0: 128 pins

Pull-up resistors

Software control: 56
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4.3.1 Port0
Input/output for port 0 can be controlled in 1-bit units.
The V850ES/KF1, VB50ES/KG1, and V850ES/KJ1 have the same number of I/O port pins for port 0.

Product 1/0 Port Pin Count
V850ES/KF1 7-bit I/0 port
V850ES/KG1 7-bit I/0 port
V850ES/KJ1 7-bit 1/0 port

(1) Port 0 functions

O Port input/output data can be specified in 1-bit units.
Specification is made by the port 0 register (P0).

O Port input/output can be specified in 1-bit units.
Specification is made by the port 0 mode register (PMO).

O Port mode/control mode (alternate function) can be specified in 1-bit units.
Specification is made by the port 0 mode control register (PMCO).

O On-chip pull-up resistor connection can be specified in 1-bit units.
Specification is made by pull-up resistor option register 0 (PUO).

O The valid edge of external interrupts (alternate function) can be specified in 1-bit units.
The falling edge and the rising edge of the external interrupt are specified by falling edge specification
register 0 (INTFO) and rising edge specification register 0 (INTRO), respectively.

Port 0 includes the following alternate functions.

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

Pin Name Alternate Function 1/O PULL"™" Remark
Port 0 P00 TOHO 1/0 Yes -
PO1 TOH1
P02 NMI Analog noise elimination
P03 INTPO
P04 INTP1
P05 INTP2
P06 INTP3

Note Software pull-up function
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(2) Registers

(a) Port 0 register (P0)

The port 0 register (P0O) is an 8-bit register that controls pin level read and output level write. This register
can be read/written in 8-bit or 1-bit units.

After Reset: Undefined R/W Address: FFFFF400H

7 6 5 4 3 2 1 0
Po [ o | Pos | Pos | Poa | pPoa | poz | Po1t | Poo |
POn Control of output data (in output mode) (n = 0 to 6)
0 Output 0
1 Output 1

Remark Ininput mode: When read, port O (PO) returns the current pin level.
When written to, the data written to PO is written. This has no
influence on the input pins.
In output mode: When read, port 0 (PO) returns the PO value. When written to, the
value is written to PO and the written value is immediately output.

(b) Port 0 mode register (PMO0)
This is an 8-bit register that specifies the input mode/output mode.
This register can be read/written in 8-bit or 1-bit units.

After Reset: FFH R/W  Address: FFFFF420H

7 6 5 4 3 2 ! 0
Pmo | 1 | Pmos | Pmos | PMo4 | Pmo3 | Pmo2 | Pmo1 | Pmoo |
PMOn Control of /0O mode

0 Output mode

1 Input mode
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(c) Port 0 mode control register (PMCO0)
This is an 8-bit register that specifies the port mode or control mode.
This register can be read/written in 8-bit or 1-bit units.

After Reset: 00H R/W Address: FFFFF440H

7 6 5 4 3 2 1 0
PMco | o | Pmcos | PMCos | PMCo4 | PMCO3 | PMCO2 | PMCO1 | PMCOD |

PMCO06 Specification of P06 pin operation mode
0 1/O port
1 INTP3 input

PMCO05 Specification of P05 pin operation mode
0 1/0 port
1 INTP2 input

PMC04 Specification of P04 pin operation mode
0 1/0 port
1 INTP1 input

PMCO03 Specification of P03 pin operation mode
0 1/O port
1 INTPO input

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

PMCO1 Specification of PO1 pin operation mode
0 1/0 port
1 TOH1 output

PMCO00 Specification of POO pin operation mode
0 1/0 port
1 TOHO output
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(d) Pull-up resistor option register 0 (PUO)
This is an 8-bit register that specifies the connection of an on-chip pull-up resistor.
This register can be read/written in 8-bit or 1-bit units.

After Reset: 00H R/W Address: FFFFFC40H

7 6 5 4 3 2 1 0
Puo [ o | Puos | Puos | Puos | Puos | Puo2 | Puoi | Puoo |
PUON Control of on-chip pull-up resistor connection (n = 0 to 6)
0 Not connected
1 Connected

(e) External interrupt falling edge specification register 0 (INTFO0)
This is an 8-bit register that specifies the falling edge as the detection edge for the external interrupt pin.
This register can be read/written in 8-bit or 1-bit units.

Caution When switching from the external interrupt function (alternate function) to the port
function, edge detection may be performed. Therefore, set the port mode after setting
INTFON bit = INTROn bit = 0.

After Reset: 00H R/W Address: FFFFFCOOH

7 6 5 4 3 2 ! 0
INTFO | o | INTFos | INTFos | INTFo4 | INTFO3 | INTFO2 | 0 | o |

Remark For specification of the valid edge, refer to Table 4-5.
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(f) External interrupt rising edge specification register 0 (INTRO)
This is an 8-bit register that specifies the rising edge as the detection edge for the external interrupt pin.
This register can be read/written in 8-bit or 1-bit units.

Caution When switching from the external interrupt function (alternate function) to the port
function, edge detection may be performed. Therefore, set the port mode after setting
INTFOnN bit = INTROn bit = 0.

After Reset: 00H R/W Address: FFFFFC20H

7 6 5 4 3 2 1 0
INTRO | 0 | INTRO6 | INTRO5 | INTRO4 | INTRO3 | INTR2 | 0 | o |

Remark For specification of the valid edge, refer to Table 4-5.
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Table 4-5. Valid Edge Specification

INTFONn INTRON Valid edge specification (n = 2 to 6)
0 0 No edge detection
0 1 Rising edge
1 0 Falling edge
1 1 Both edges

Remark n =2: Control of NMI pin
n = 3 to 6: Control of INTPO to INTP3 pins
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(3) Block diagram (port 0)

Figure 4-1. Block Diagram of P00 and P01

EVob
M\
WRpu
PUO
PUON {>@ H P-ch
WRpmc
PMCO
PMCOn
WRem
PMO
o PMOn
>
Qo
B
£
2
£
WRporT TOHnN output =
[e]
3] P0O0O/TOHO
< © ’
QOutput latch 3 O PO1/TOHA1
(POn)
S
(8]
<
? 8
[&]
K}
< :
(D —
N\ T
Address
RD
Remarks 1. PUO: Pull-up resistor option register O
PMO: Port 0 mode register
PMCO: Port 0 mode control register
RD: Port O read signal
WR:  Port 0 write signal
2. n=0,1
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Figure 4-2. Block Diagram of P02 to P06

EVoo
M\
WReu
PUO
PUON {>@ H P-ch
WRINTR
INTRO
INTRONn
WRinTE
INTFO
INTFON
WRemc
PMCO
3
K PMCOn
©
c WRpm
)
= PMO
PMONn
WRPpoRT
PO2/NMI,
Output latch ‘ O ﬁgzm$$?
(POn) PO5/INTP2,
PO6/INTP3
NI I
o
[&]
2
© =
n L
(6]
R}
> ||
o @
N/ T ]
Address :>7
RD

NMI, INTPO to INTP3 input | '\0iSe eliminator B
Edge detector

Remarks 1. PUO: Pull-up resistor option register 0
PMO: Port 0 mode register
PMCO: Port 0 mode control register
INTFO: External interrupt falling edge specification register 0
INTRO: External interrupt rising edge specification register 0
RD: Port O read signal
WR:  Port 0 write signal
2. n=2106
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4.3.2 Port1
Port 1 can control input/output in 1-bit units.
The number of 1/O port pins for port 1 differs according to the product.

Product 1/0 Port Pin Count
V850ES/KF1 -
V850ES/KG1 2-bit 1/0 port
V850ES/KJ1 2-bit I/O port

(1) Port 1 functions (V850ES/KG1, VB50ES/KJ1)
O Port input/output data can be specified in 1-bit units.
Specification is made by the port 1 register (P1).
O Port input/output can be specified in 1-bit units.
Specification is made by the port 1 mode register (PM1).
O On-chip pull-up resistor connection can be specified in 1-bit units.
Specification is made by pull-up resistor option register 1 (PU1).

Port 1 includes the following alternate functions.

Table 4-6. Alternate-Function Pins of Port 1 (V850ES/KG1, VB50ES/KJ1)

Pin Name Alternate Function 1/0 PULL"" Remark
Port 1 P10 ANOO 110 Yes -
P11 ANO1

Note Software pull-up function
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(2) Registers

(a) Port 1 register (P1)
Port 1 register (P1) is an 8-bit register that controls pin level read and output level write. This register can

be read/written in 8-bit or 1-bit units.

() V850ES/KG1, VB50ES/KJ1

After Reset: Undefined R/W Address: FFFFF402H

7 5 3 2 1 0
Pt | O 0 0 0 0 o | P11 [ Pio |
P1in Control of output data (in output mode) (n =0, 1)
0 Outputs 0
1 Outputs 1

Remark Ininput mode: When read, port 1 (P1) returns the current pin level.
When written to, the data written to P1 is written. This has no
influence on the input pins.
In output mode: When read, port 1 (P1) returns the P1 value. When written to, the
value is written to P1 and the written value is imm