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Notice

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

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

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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

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

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

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

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

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

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

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

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

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

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

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

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

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

owned subsidiaries.

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

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

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

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

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

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

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

EEPROM is a trademark of NEC Electronics Corporation.

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

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

* The information in this document is current as of March, 2010. 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.
(Note 2) "NEC Electronics products"” means any product developed or manufactured by or for NEC Electronics (as defined
above).

(M8EO909E)
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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 V850E/IF3
(uPD70F3451, 70F3452) and V850E/IG3 (uPD70F3453, 70F3454) and design
application systems using the V850E/IF3 and V850E/IG3.

This manual is intended to give users an understanding of the hardware functions of the
V850E/IF3 and V850E/IG3 shown in the Organization below.

This manual is divided into two parts: Hardware (this manual) and Architecture (V850E1
Architecture User’s Manual).

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

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

To understand the overall functions of the V850E/IF3 and V850E/IG3
— Read this manual according to the CONTENTS.

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

Register format
— The name of the bit whose number is in angle brackets (<>) in the figure of the
register format of each register is defined as a reserved word in the device file.

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

To know the electrical specifications of the V850E/IF3 and V850E/IG3
— See CHAPTER 28 ELECTRICAL SPECIFICATIONS.

The “yyy bit of the xxx register” is described as the “xxx.yyy bit” in this manual. Note with

caution that even if “xxx.yyy” is described as is in a program, however, the
compiler/assembler cannot recognize it correctly.
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Conventions

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

Data significance: Higher digits on the left and lower digits on the right
Active low representation: Xxx (overscore over pin or signal name)
Memory map address: Higher addresses on the top and lower addresses on the bottom

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numeric representation: Binary ... XXXX Or XxxxB

Decimal e XXXX

Hexadecimal .o XXXXH

Prefix indicating power of 2 (address space, memory capacity):
K (kilo): 2" =1,024
M (mega): 2% = 1,024
G (giga): 2% =1,024°

Data type: Word ... 32 bits
Halfword ... 16 bits
Byte ... 8 bits
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Related Documents

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

However, preliminary versions are not marked as such.

Documents related to V850E/IF3 and V850E/IG3

Document Name

Document No.

Option, Timer AA, A/D Converters 0, 1 Application Note

V850E1 Architecture User’'s Manual U14559E
V850E/IF3, V850E/IG3 Hardware User’s Manual This manual
V850E/IF3, V850E/IG3 Sample Programs for Serial Communication U18723E
(UARTA) Application Note

V850E/IF3, V850E/IG3 Sample Programs for Serial Communication U18724E
(UARTB) Application Note

V850E/IF3, V850E/IG3 Sample Programs for Serial Communication (CSIB) U18725E
Application Note

V850E/IF3, V850E/IG3 Sample Programs for Serial Communication (1°C) U18726E
Application Note

V850E/IF3, V850E/IG3 Sample Programs for DMA Function Application U18727E
Note

V850E/IF3, V850E/IG3 Sample Programs for Timer M Application Note U18728E
V850E/IF3, V850E/IG3 Sample Programs for Watchdog Timer Application U18729E
Note

V850E/IF3, V850E/IG3 Sample Programs for Timer AA Application Note U18730E
V850E/IF3, V850E/IG3 Sample Programs for Timer AB Application Note U18731E
V850E/IF3, V850E/IG3 Sample Programs for Timer T Application Note U18732E
V850E/IF3, V850E/IG3 Sample Programs for Port Function Application Note | U18733E
V850E/IF3, V850E/IG3 Sample Programs for Clock Generator Application U18734E
Note

V850E/IF3, V850E/IG3 Sample Programs for Standby Function Application U18735E
Note

V850E/IF3, V850E/IG3 Sample Programs for Interrupt Function Application | U18736E
Note

V850E/IF3, V850E/IG3 Sample Programs for A/D Converters 0 and 1 U18737E
Application Note

V850E/IF3, V850E/IG3 Sample Programs for A/D Converter 2 Application U18738E
Note

V850E/IF3, V850E/IG3 Sample Programs for Low-Voltage Detector (LVI) U18739E
Function Application Note

V850E/IF3, V850E/IG3 6-Phase PWM Output Control by Timer AB, Timer Q | U18717E
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Documents related to development tools (user’s manuals)

Document Name

Document No.

QB-V850EIX3 In-Circuit Emulator U18651E
QB-V850MINI On-Chip Debug Emulator U17638E
QB-MINI2 On-Chip Debug Emulator with Programming Function U18371E
QB-Programmer Programming GUI Operation U18527E
CA850 Ver. 3.20 C Compiler Package Operation U18512E
C Language U18513E
Assembly Language U18514E
Link Directives U18515E
PM+ Ver. 6.30 Project Manager U18416E
ID850QB Ver. 3.40 Integrated Debugger Operation U18604E
TW850 Ver. 2.00 Performance Analysis Tuning Tool U17241E
SM+ System Simulator Operation U18601E
User Open Interface U18212E
RX850 Ver. 3.20 Real-Time OS Basics U13430E
Installation U17419E
Technical U13431E
Task Debugger U17420E
RX850 Pro Ver. 3.21 Real-Time OS Basics U18165E
In-Structure U18164E
Task Debugger U17422E
AZ850 Ver. 3.30 System Performance Analyzer U17423E
PG-FP4 Flash Memory Programmer U15260E
PG-FP5 Flash Memory Programmer U18865E
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CHAPTER 1 INTRODUCTION

The V850E/IF3 and V850E/IG3 are products of the NEC Electronics V850 single-chip microcontrollers. This
chapter gives an outline of the V850E/IF3 and V850E/IG3.

1.1 Overview

The V850E/IF3 and V850E/IG3 are 32-bit single-chip microcontrollers that use the V850E1 CPU core and
incorporate ROM/RAM and various peripheral functions such as DMA controller, timer/counter, watchdog timer, serial
interfaces, A/D converter, and on-chip debug function.

In addition to high real-time response characteristics and 1-clock-pitch basic instructions, the V850E/IF3 and
VB850E/IG3 feature instructions such as multiply instructions, saturated operation instructions, and bit manipulation
instructions realized by a hardware multiplier, as optimum instructions for digital servo control applications. Moreover,
as a real-time control system, the V850E/IF3 and V850E/IG3 enable an extremely high cost-performance for
applications such as motor inverter control.

Table 1-1 lists the V850E/IF3 and V850E/IG3 products.

Table 1-1. V850E/IF3, V850E/IG3 Product List

Function | Package ROM RAM Size | Operating | Maskable Interrupt | Non-Maskable

Part Number Type Size Fr(e'\i:;e(r-\)cy External | Internal Interrupt
V850E/IF3 #PD70F3451 80GC Flash 128 KB 8 KB 64 MHz 15 73 1

4PD70F3452 | 80GC memory | os6 KB | 12 KB
V850E/IG3 | xPD70F3453 100GC 128 KB |8 KB 21 74

#PD70F3453 100GF 128 KB 8 KB

#PD70F3454 100GC 256 KB 12 KB

#PD70F3454 100GF 256 KB 12 KB

©PD70F3454 161F1 256 KB 12 KB

Remarks 1. 80GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
100GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
100GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
161F1(V850E/IG3): 161-pin plastic FBGA (10 x 10)
2. The part numbers of the V850E/IG3 are shown as follows in this manual.
¢ GF versions
1PD70F3453GF-GAS-AX, 70F3454GF-GAS-AX
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Table 1-2 shows the differences in functions between the V850E/IF3 and V850E/IG3.

Table 1-2. Differences in Functions Between V850E/IF3 and V850E/IG3

Item V850E/IF3 V850E/IG3
Port function I/0 44 56
Input 4 8
On-chip pull-up 44 56
resistor

Interrupt source

External interrupt: 15
Internal interrupt: 74

External interrupt: 21
Internal interrupt: 75

External bus function

None

Provided (#PD70F3454GC-8EA-A and
70F3454F1-DA9-A only)

Timers AAO to AA4

Timer AAO (without 1/0O)
Timer AA1 (without 1/O)

Timer AAO (without I/O)
Timer AA1 (without I/O)

Timer AA2 Timer AA2
Timer AA3 (without 1/0O) Timer AA3
Timer AA4 Timer AA4
Timers TO, T1 Timer TO (without I/0) Timer TO
Timer T1 Timer T1
Motor control High-impedance TOA20FF TOA20FF
function output control pin TOBOOFF TOA3OFF
TOB10OFF TOBOOFF
TOB10OFF
A/D converter 2 Analog input 4 channels 8 channels
On-chip debug On-chip debug NIMICUBE2 NIMICUBE
function emulator NIMICUBE2
Power supply for external pin EVopo, EVop1 EVopo to EVob2

Package

80-pin plastic LQFP (14 x 14)

100-pin plastic LQFP (14 x 14)
100-pin plastic LQFP (14 x 20)
161-pin plastic FBGA (10 x 10)
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1.2 V850E/IF3

1.2.1 Features (V850E/IF3)

O Minimum instruction execution time:

15.6 ns (at internal 64 MHz operation)

O General-purpose registers: 32 bits x 32

O CPU features:

O Internal memory:

O On-chip debug function:

O Interrupts/exceptions:

O DMA controller:

O 1I/O lines:

22

Signed multiplication (16 bits x 16 bits — 32 bits or 32 bits x 32 bits — 64 bits):
1 to 2 clocks

Saturated operation instructions (with overflow/underflow detection function)
32-bit shift instructions: 1 clock

Bit manipulation instructions

Load/store instructions with long/short format

Signed load instructions

Part Number Internal ROM Internal RAM
uPD70F3451 128 KB (flash memory) 8 KB
uPD70F3452 256 KB (flash memory) 12 KB

Supports MINICUBE®2.

Non-maskable interrupts: 1 source (external: none, internal: 1)

Maskable interrupts: 88 sources (external: 15, internal: 73)

Software exceptions: 32 sources

Exception traps: 2 sources

4 channels

Transfer unit: 8 bits/16 bits

Maximum transfer count: 65536 (2'°)

Transfer type: 2-cycle

Transfer modes: Single/single step/block

Transfer targets: On-chip peripheral I/0 < Internal RAM
On-chip peripheral /0O <> On-chip peripheral I/O

Transfer request: On-chip peripheral 1/0/software

Next address setting function

Total: 48 (Input ports: 4, I/O ports: 44)
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O Timer/counter function:

O Serial interfaces:

O A/D converter:

O Clock generator:

O Power-save function:

O Power-on-clear function:

16-bit interval timer M (TMM): 4 channels
16-bit timer/event counter AA (TAA): 5 channels
16-bit timer/event counter AB (TAB): 2 channels
16-bit timer/event counter T (TMT): 2 channels
Motor control function (uses timer TAB: 2 channels (TABO, TAB1), TAA: 2 channels
(TAAOQ, TAAT))
16-bit accuracy 6-phase PWM function with deadtime: 2 channels
High-impedance output control function
A/D trigger generation by timer tuning operation function
Arbitrary cycle setting function
Arbitrary deadtime setting function
Watchdog timer: 1 channel

Asynchronous serial interface A (UARTA)
Asynchronous serial interface B (UARTB)
Clocked serial interface B (CSIB)

I’C bus interface (I°C)

UARTAOQ/CSIBO: 1 channel
UARTA1/I’C: 1 channel
UARTA2/CSIB1: 1 channel
UARTB/CSIB2: 1 channel

12-bit resolution A/D converters (A/D converters 0 and 1): 5 channels + 5 channels
(2 units)
The one A/D converter 0 channel and three A/D converter 1 channels are
provided with an operational amplifier for input level amplification and a
comparator for overvoltage detection.
10-bit resolution A/D converter (A/D converter 2): 4 channels

4 to 8 MHz resonator connectable (external clock input prohibited)

Multiplication function by PLL clock synthesizer (fixed to multiplication by eight, fxx =
32 to 64 MHz)

CPU clock division function (fxx, fxx/2, fxx/4, fxx/8)

HALT/IDLE/STOP mode

O Low-voltage detection function:

O Package:

O Operation supply voltage:

80-pin plastic LQFP (14 x 14)

Vbpo = Vop1 = EVboo = EVbb1 = AVbbo = AVbb1 = AVop2 =4.0t0 5.5V
(when A/D converter 0, 1 or 2 is operating)

Vbpo = Vbp1 = EVbpo = EVbb1 = AVbbo = AVbp1 = AVop2 = 3.510 5.5V
(when none of A/D converters 0 to 2 is operating)
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1.2.2 Application fields (V850E/IF3)

e Consumer equipment (such as inverter air conditioners, washing machines, driers, refrigerators, etc.)
¢ Industrial equipment (such as motor control, general-purpose inverters, etc.)

1.2.3 Ordering information (V850E/IF3)

Part Number Package Internal ROM
uPD70F3451GC-UBT-A 80-pin plastic LQFP (14 x 14) Flash memory (128 KB)
uPD70F3452GC-UBT-A 80-pin plastic LQFP (14 x 14) Flash memory (256 KB)

Remark The V850E/IF3 microcontrollers are lead-free products.
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1.2.4 Pin configuration (V850E/IF3)
¢ 80-pin plastic LQFP (14 x 14)
uPD70F3451GC-UBT-A
uPD70F3452GC-UBT-A
Top view
©
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-
oNTAS
BEbEE
8 = 2257k
Ap oo <259EL =
EoBEg8aQ=<ELE
— £ X £ X n S
a SERSEXQIEE=oE
3 S8d2Rs00832228
Eonmogsgoooo3niERREEL
g sl00000oEL
Do00D0S25883395358239
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T
BRBLBBIBILB3IITELLIQYT I
PDL4 O~— 61 40 [=—O P42/SCKBO/INTP13
PDL3 O=—>{ 62 39 |=—=O P41/SOB0/TXDAO
PDL2 O=—{ 63 38 |=—0O P40/SIBO/RXDAO
PDL1 O=~— 64 37 (+—CO FLMDO
PDLO O=—~{ 65 36 j~—=O P27
Vsst O—— 66 35 [~—O RESET
REGC1 O—— 67 34 ——O X2
Vop1t O—— 68 33 [—OX1
P0O1/TOA21/TIA21/INTPO1 O~—{ 69 32 ——0O Vsso
PO0/TOA20/TIA20/TOA20FF/INTPO0 O=—={ 70 31 ——O REGCO
P17/TOBO0/INTP09 O=—»{ 71 30 ——O Vooo
P16/TOBOOFF/INTPO8/ADTRGO/INTADTO O=—+ 72 29 [«—=0O P26/TOB10/TOB10OFF/INTP10/ADTRG1/INTADT1
P15/TOBOB3/TRGB0 O=—m{ 73 28 [=—=O P25/TOB1B3/TRGB1
P14/TOBOT3/EVTBO O=—={ 74 27 |~—O P24/TOB1T3/EVTB1
P13/TOB0OB2/TIBO0 O~=—=+ 75 26 |=—O P23/TOB1B2/TIB10
P12/TOB0OT2/TIBO3/TOB03 O=—{ 76 25 [~—=O P22/TOB1T2/TIB13/TOB13
P11/TOB0OB1/TIB02/TOB02 O=—- 77 24 |=—0O P21/TOB1B1/TIB12/TOB12
P10/TOBOT1/TIBO1/TOB01 O=— 78 23 [=~—=0O P20/TOB1T1/TIB11/TOB11
EVssi O—— 79 22 —O AVss2
EVoot O— 80 O 21 ——O AVop2
FNmtODONDo e NR2IR2ER2R
HHHHH R
EEE A AR R FF
g8 g9 ¥ T gg¥copire
2 23 Fes5coaan
<< =z = > = << <
< < < <
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CHAPTER 1 INTRODUCTION
Pin Identification (V850E/IF3)
ADTRGO, ADTRG1: A/D trigger input SCL: Serial clock
ANIOO to ANIOS5, SDA: Serial data
ANI10 to ANI17, SIBO to SIB2: Serial input
ANI20 to ANI23: Analog input SOBO0 to SOB2: Serial output
AVpoo to AVpp2: Analog power supply TECR1: Timer encoder clear input
AVREeFpPo, AVREFP1: Analog reference voltage TENC10, TENC11: Timer encoder input
AVsso to AVss2: Analog ground TIA20, TIA21,
CREFOF, CREF1F, TIA40, TIA41,

CREFOL, CREF1L:
EVbpo, EVbD1:
EVsso, EVsst:
EVTBO, EVTB1,
EVTT1:

FLMDO, FLMD1:
INTADTO, INTADT1,
INTPOQO, INTPO1,
INTPO8 to INTP18:
P00, PO1:

P10 to P17:

P20 to P27:

P30 to P37:

P40 to P47:

P70 to P73:

PDLO to PDL9:
REGCO0, REGC1:
RESET:

RXDAO to RXDAZ2,
RXDB:

SCKBO to SCKB2:

26

Comparator reference voltage

Power supply for port
Ground for port

Timer event count input
Flash programming mode

External interrupt input
Port 0

Port 1

Port 2

Port 3

Port 4

Port 7

Port DL

Regulator control
Reset

Receive data
Serial clock

TIBOO to TIBO3,
TIB10 to TIB13,
TIT10, TIT11:
TOA20, TOA21,
TOA40, TOA41,
TOBOO to TOBO03,

TOBOB1 to TOBOBS,
TOBOT1 to TOBOTS,

TOB10 to TOB13,

TOB1B1 to TOB1B3,
TOB1T1 to TOB1T3,

TOT10, TOT11:
TOA20FF,
TOBOOFF, TOB10OFF:
TRGBO, TRGB1:
TXDAO to TXDAZ2,
TXDB:

Vbpo, VbD1:

Vsso, Vsst:

X1, X2:
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Timer output

Timer output off
Timer trigger input

Transmit data
Power supply
Ground

Clock oscillator pin



CHAPTER 1 INTRODUCTION
1.2.5 Function blocks (V850E/IF3)
(1) Internal block diagram
CPU
INTPOO, INTPO1,
INTPO8 to INTP18—" INTC @f BCU
ROM
[\ ] Instruction
queue
T™MM =
Multiplier
x 4 channels @ ™ 3 1;32“:' 64
32-bi
TIA20, TIA21, TIA40, TIA41,
TOA20FF
TAA System
x 5 channels @ RAM
TOA20, TOA21, TOA40, TOA41 <] —>
LN
TIBOO to TIBO3, TIB10 to TIB13, ] |General-pun
EVTBO, EVTB1, TRGBO, TRGBH, registers
TOBOOFF, TOB1OFF TAB (32bits x 32)
TOB0O to TOBO3, TOB10 to TOB13, x2 chamnels (o)
TOBOT1 to TOBOT3, TOB1T1 to TOB1T3,
TOBOB1 to TOBOB3, TOB1B1 to TOB1B3 T C Ui L oA
TECR1, TENC10, TENC11, 3' v
EVTT1, TIT10, TIT11
T™T
x 2 channels @ @ lﬁ
TOT10, TOT11 <—1 @
wor K2 ca
SLLYYTL —
-NNNNOO® PLL —— X2
Or-ANOMTIN~NO
TXDAO to TXDA2 <_—] UARTA faocaaad
RXDAO to RXDA2 C——>] x 3 channels - ggg2esa EEaET
Soggggee (Ao |-—meser
[a B a My a Ny a Wy a Y 3
[a)
o LM
TXDB =——  UARTB <:> LS
RXDB —={ x 1 channel
POC/LVI
SOBO to SOB2 <—]] Vooo
csiB
SIBO to SIB2 I:> « 3 channels @ Regulator Vsso
SCKBO to SCKB2 <> x 2 channels REGCO
Vop1
—— Vss1
SCL =—] 12c —— REGCH
SDA =—{ x 1 channel @
~— FLMDO
~— FLMD1
ANIOO/ANI05, ANIO1 to ANI04 T, Operational ampifer» 1 — EVono
ADTRGO, INTADTO ——{Comparator x 1 —— EVsso
CREFOL, CREFOF — <:> — EVoor
VDDo —— ADCO
AVREFPO —— —— EVsst
AVsso —

ANI10/ANI15, ANI11/ANI16,
ANI12/ANI17, ANI13, ANI14

ADTRG1, INTADT1

—

Operational ampifier X 3
Comparator X 3

()

CREF1L, CREF1F — ADCH1
AVbD1 ——
AVREFP1 ——
AVsst ——
AVbp2 ——
AVss2
ANI20 to ANISZS3 —> ApC2
Notes 1. xPD70F3451: 128 KB (flash memory)
uPD70F3452: 256 KB (flash memory)
2. 4PD70F3451: 8 KB
uPD70F3452: 12 KB
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(2) Internal units

(C)

(b)

(c)

(d)

(e)

®

CPU

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

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

Bus control unit (BCU)
The BCU controls the internal bus.

(i) DMA controller (DMAC)
This controller controls data transfer between on-chip peripheral /O and internal RAM or on-chip
peripheral /0 and on-chip peripheral I/O instead of the CPU.
The transfer type is two-cycle transfer, and single transfer, single-step transfer, and block transfer are
used in transfer mode.

ROM

This is flash memory that is mapped from address 00000000H.
During instruction fetch, ROM/flash memory can be accessed from the CPU in 1-clock cycles.
internal ROM capacity and area differ as follows depending on the product.

The

Part Number

Internal ROM Capacity

Internal ROM Area

#PD70F3451 128 KB (flash memory) x0000000H to x001FFFFH
uPD70F3452 256 KB (flash memory) x0000000H to x003FFFFH
RAM

The internal RAM capacity and area differ as follows depending on the product.
During instruction fetch or data access, data can be accessed from the CPU in 1-clock cycles.

Part Number Internal RAM Capacity Internal RAM Area

uPD70F3451 8 KB xFFFCOO0OH to xFFFDFFFH

uPD70F3452 12 KB xFFFCOO0OH to xFFFEFFFH

Interrupt controller (INTC)

This controller handles hardware interrupt requests (INTP0O, INTPO1, INTP08 to INTP18, INTADTO,
INTADT1) from on-chip peripheral hardware and external hardware. Eight levels of interrupt priorities can
be specified for these interrupt requests, and multiple-interrupt servicing control can be performed.

Clock generator (CG)

The clock generator includes two basic operation modes: PLL mode (fixed to multiplication by eight) and
clock-through mode. It generates four types of clocks (fxx, fxx/2, fxx/4, fxx/8), and supplies one of them as
the operating clock for the CPU (fcpu).
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@

(h)

U]

1)

(k)

U

Timer/counter

The V850E/IF3 incorporates four 16-bit interval timer M (TMM) channels, five 16-bit timer/event counter
AA (TAA) channels, two 16-bit timer/event counter AB (TAB) channels, and two 16-bit timer/event counter
T (TMT) channels, and can measure pulse interval widths or frequency, enable an inverter function for
motor control, and output a programmable pulse.

Watchdog timer (WDT)

A watchdog timer is equipped to detect program loops, system abnormalities, etc.

It generates a non-maskable interrupt request signal (INTWDT) or internal reset signal (WDTRES) after an
overflow occurs.

Serial interface

The V850E/IF3 incorporates eight serial interface channels: for three asynchronous serial interface A
(UARTA) channels, one asynchronous serial interface B (UARTB) channel, three clocked serial interface B
(CSIB) channels, and one I°C bus interface (I°C) channel. Of these, UARTAOQ and CSIBO, UARTA1 and
I’C, UARTA2 and CSIB1, and UARTB and CSIB2 share a pin.

For UARTA, data is transferred via the TXDAn and RXDAn pins (n = 0 to 2).

For UARTB, data is transferred via the TXDB and RXDB pins.

For CSIB, data is transferred via the SOBn, SIBn, and SCKBn pins (n = 0 to 2).

For I’C, data is transferred via the SCL and SDA pins.

A/D converter (ADC)

One channel is provided for each of the high-speed, high-resolution 12-bit A/D converters (ADCO, ADC1)
(total of two channels), which have five analog input pins respectively, and one channel is provided for the
10-bit A/D converter (ADC2), which has four analog input pins.

Both one of the ADCO channels and three of the ADC1 channels include an operational amplifier and a
comparator so that these A/D converters can amplify an analog input voltage and detect overvoltage input.

On-chip debug function
An on-chip debug function supporting MINICUBE2 can be used, so that a simple, inexpensive debug
environment can be organized.

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

Port 1/0 Alternate Function

Port 0

2-bit I/0 Timer/counter I/O, external interrupt input

Port 1

8-bit 110 Timer/counter I/O, external trigger input of A/D converter 0, external interrupt input

Port 2

8-bit I/0 Timer/counter 1/O, external trigger input of A/D converter 1, external interrupt input

Port 3

8-bit 110 Serial interface 1/0, external interrupt input

Port 4

8-bit 110 Serial interface 1/O, timer/counter I/O, external interrupt input

Port 7

4-bit input A/D converter 2 input

Port DL 10-bit I/0 -
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1.3 VS850E/IG3

1.3.1 Features (V850E/IG3)

O Minimum instruction execution time:
15.6 ns (at internal 64 MHz operation)

O General-purpose registers: 32 bits x 32

O CPU features: Signed multiplication (16 bits x 16 bits — 32 bits or 32 bits x 32 bits — 64 bits):

1 to 2 clocks

Saturated operation instructions (with overflow/underflow detection function)

32-bit shift instructions: 1 clock

Bit manipulation instructions

Load/store instructions with long/short format
Signed load instructions

O Memory space (#PD70F3454GC-8EA-A and 70F3454F1-DA9-A only):
256 MB of linear address space (program/data sharing)
Chip select output function: 2 spaces
Memory block division function: 2 MB/block
e External bus interface: Multiplexed bus mode: 16-bit address bus
8-bit/16-bit data bus
Separate bus mode: 8-bit address bus
8-bit/16-bit data bus
8-bit/16-bit data bus sizing function
External bus frequency switch function: 32/16 MHz
Wait function
* Programmable wait function
* External wait function
Idle state function
Address setup wait function

O Internal memory: Part Number Internal ROM Internal RAM
uPD70F3453 128 KB (flash memory) 8 KB
uPD70F3454 256 KB (flash memory) 12 KB

O On-chip debug function: ~ Supports MINICUBE and MINICUBE2.

O Interrupts/exceptions: Non-maskable interrupts: 1 source (external: none, internal: 1)
Maskable interrupts: 95 sources (external: 21, internal: 74)
Software exceptions: 32 sources
Exception traps: 2 sources
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O DMA controller: 4 channels
Transfer unit: 8 bits/16 bits
Maximum transfer count: 65,536 (2'°)
Transfer type: 2-cycle
Transfer mode: Single/single step/block
Transfer target: On-chip peripheral 1/0 <> Internal RAM

On-chip peripheral 1/0 <> On-chip peripheral I/O
Transfer request: On-chip peripheral 1/0O/software
Next address setting function

O I/O lines: Total: 64 (input ports: 8, I/0 ports: 56)

O Timer/counter function: 16-bit interval timer M (TMM): 4 channels
16-bit timer/event counter AA (TAA): 5 channels
16-bit timer/event counter AB (TAB): 2 channels
16-bit timer/event counter T (TMT): 2 channels
Motor control function (uses timer TAB: 2 channels (TABO and TAB1),
TAA: 2 channels (TAAO and TAA1))
16-bit accuracy 6-phase PWM function with deadtime: 2 channels
High-impedance output control function
A/D trigger generation by timer tuning operation function
Arbitrary cycle setting function
Arbitrary deadtime setting function
Watchdog timer: 1 channel

O Serial interfaces: Asynchronous serial interface A (UARTA)
Asynchronous serial interface B (UARTB)
Clocked serial interface B (CSIB)
I’C bus interface (I°C)

UARTAO/CSIBO: 1 channel
UARTA1/ I’C: 1 channel
UARTA2/CSIB1: 1 channel
UARTB/CSIB2: 1 channel

O A/D converter: 12-bit resolution A/D converters (A/D converters 0 and 1): 5 channels + 5 channels
(2 units)
The one A/D converter 0 channel and three A/D converter 1 channels are
provided with an operational amplifier for input level amplification and a
comparator for overvoltage detection.
10-bit resolution A/D converter (A/D converter 2): 8 channels

O Clock generator: 4 to 8 MHz resonator connectable (external clock input prohibited)
Multiplication function by PLL clock synthesizer (fixed to multiplication by eight, fxx =
32 to 64 MHz)
CPU clock division function (fxx, fxx/2, fxx/4, fxx/8)
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O Power-save function: HALT/IDLE/STOP mode

O Power-on-clear function

O Low-voltage detection function

O Package: 100-pin plastic LQFP (fine pitch) (14 x 14)
100-pin plastic LQFP (14 x 20)
161-pin plastic FBGA (10 x 10)

O Operation supply voltage: Vbpo = Vop1 = EVbpo = EVpp1 = EVpp2 = AVpoo = AVop1 = AVopz = 4.0 t0 5.5 V
(when A/D converter 0, 1 or 2 is operating)
Vbpo = Vop1 = EVbpo = EVbb1 = EVbb2 = AVbpo = AVop1 = AVbp2 =3.5t0 5.5V
(when none of A/D converters 0 to 2 is operating)

1.3.2 Application fields (V850E/IG3)

e Consumer equipment (such as inverter air conditioners, washing machines, driers, refrigerators, etc.)
¢ Industrial equipment (such as motor control, general-purpose inverters, etc.)

1.3.3 Ordering information (V850E/IG3)

Part Number Package Internal ROM
uPD70F3453GC-8EA-A 100-pin plastic LQFP (fine pitch) (14 x 14) Flash memory (128 KB)
uPD70F3453GF-GAS-AX 100-pin plastic LQFP (14 x 20) Flash memory (128 KB)
uPD70F3454GC-8EA-A 100-pin plastic LQFP (fine pitch) (14 x 14) Flash memory (256 KB)
uPD70F3454GF-GAS-AX 100-pin plastic LQFP (14 x 20) Flash memory (256 KB)
uPD70F3454F1-DA9-A 161-pin plastic FBGA (10 x 10) Flash memory (256 KB)

32

Remark The V850E/IG3 microcontrollers are lead-free products.
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1.3.4 Pin configuration (V850E/IG3)

¢ 100-pin plastic LQFP (fine pitch) (14 x 14)
uPD70F3453GC-8EA-A
uPD70F3454GC-8EA-A

Top view

Note

5
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§ 50l
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£S 65 EERS
38 oS S5°E
o oL TS
$33888 S825333033Fg
22 e e 222222 QEXREXRDREE=S
$325250052  BESEESEzzsens
Q22082333 EEAAXBRI033EE
$S5scrassn . 2R30R00 s CRKY
3ZR0DOODET
afatatatatalalalela bbb L T
[ o W a W W Y Y W W W W W W W M M Y W W W M W o O Y WY 0 Y
P RNCRBBL588IBc33B5383I3N
PDL5/AD5N"/FLMD1 O=~—~76 500 P43/TECR1/TIT10/TOT10/INTP14
PDL4/AD4N*® O=—=177 49+—0O P42/SCKBO/INTP13/DDI
PDL3/AD3Ne® O~—n178 48=—0O P41/SOB0/TXDA0O/DCK
PDL2/AD2Vte O=~—-179 47 |+=—~O P40/SIBO/RXDAO
PDL1/AD1Ne* O=—=180 46~—0O FLMDO
PDLO/ADON® O~—={81 45~—0 P27/DMS
PO6/TENCO1/TITO1/TOTO1/INTPO6 O~—"{82 44—O DDO
POS/TENCOO/EVTTO/INTPO5 O~—=183 43[~—0 DRST
PO4/TECRO/TITOO/TOTO0/INTP04 O=—=184 42—O EVss2
Vsst O—185 41—O EVop2
REGC1 O——{86 40[~—0O RESET
Voo1r O——187 3I9—0O X2
PO3/TOA31/TIA31/INTP03 O~—+{88 38—0 X1
P02/TOA30/TIA30/TOA3OFF/INTP02 O=—=89 37F—"0O Vsso
PO1/TOA21/TIA21/INTPO1 O=—=190 36——0O REGCO
POO/TOA20/TIA20/TOA20FF/INTPOO O=—|91 35——0 Voo
P17/TOBO0/INTPO9/A7No'® O~—n]92 34+—0O P26/TOB10/TOB1OFF/INTP10/ADTRG1/INTADT1
P16/TOBOOFF/INTPO8/ADTRGO/INTADTO/ABN O~—93 33+—0O P25/TOB1B3/TRGB1
P15/TOBOB3/TRGBO/A5N O=—n{94 32|+~—0O P24/TOB1T3/EVTB1
P14/TOBOT3/EVTB0/A4Nt Oe—=195 31p—0O P23/TOB1B2/TIB10
P13/TOBOB2/TIB00/A3Ne O=—{96 30—0O P22/TOB1T2/TIB13/TOB13
P12/TOBOT2/TIB0O3/TOBO3/A2Vt Oe—={97 29+—=0O P21/TOB1B1/TIB12/TOB12
P11/TOBOB1/TIB02/TOB02/A1No*® O=—»198 28+—0O P20/TOB1T1/TIB11/TOB11
P10/TOBOT1/TIBO1/TOBO1/AQN O=—={99 27F——-O AVss2
EVopi O——100 OCrAMIOONODO—am< o 26—0O AVopz
FTANOTOLOMNODDr A ANNANANN
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Note Available in xPD70F3454GC-8EA-A and 70F3454F1-DA9-A only.
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¢ 100-pin plastic LQFP (14 x 20)

HPD70F3453GF-GAS-AX

HPD70F3454GF-GAS-AX

Top view

L w
oonh 5
Q38R ZzZz=zxx o
222z=z<<<00 . o OO
LI NPT 25385 33885
RRRRRNZZZZZ5255522222
WWWWWﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
COONOULTNATONONOUTNOA
O TTTTTTTTITOOOOMNOMNMOM
CCINV/CLd O=—]1G 0€ |=——OS0INV/00INV
LCINV/ LA O=—=]2S 6¢|—O'SSA3
02INV/0Ld O~—»€G 8¢ |———O'IaAd
CAANY O—A 1S /¢ +—=O 10901/104d11/110901/0td
SSSA\VO——|GS 9¢ |[=—=(020d01/20411/1909d01/L L d
L1gOoL/H1g1L/111901/02d O=— 9SG Ge |l—=(0€090.1/e04dI11/210901/¢td
ctd0l1/21g11/1g1a0L/ked O=—{ /LS ¢ «—(0004d11/290901/€1d
gilgoLreldil/eligol/eed O-—-»18S5 €C |=—0091A3/£1090L/vLd
olglLl/egaiaoL/€ed O-—-{6S ¢ l+—0O099D4d1/€90901/Std
91A3/€1L1901/ved O=—09 12 f=—=O0LAVLNI/0DH1AV/80d1NI/4400901/9}td
lgodl/ediaoLl/sed O=—-»{ 19 0¢ f+—0O60d1NI/0090L1/LLd
LLAVLINI/EDH1AaVv/0LdLNI/4401901/0+901/9¢d O=—{29 6} [«—=O00d1NI/4402vV01/02VIL1/0evOL/00d
0QAINO— €9 8} |=—=O L0d1NI/LeVIL/IevOLl/L0d
0093HO—{¥9 L} f«=—=0O20d1NI/440EV0L/0EVIL/0EVOL/20d
0SSAO—S9 9| +—=OE0d1INI/IEVIL/IEVOL/E0d
IXO—=199 S |——CO"aA
cXO—/29 VI ——0O 10934
13S3HO——{89 Sl ——O"SSA
AN O—169 ¢t f+=—=O10d1NI/00LO1/00L111/04031/¥0d
eSSAIO— 0L LI f=—=OS0dLNI/01LLAI/00ON3L/S0d
1SHAO—{ 12 O} f+=—=0O90d1NI/F0LO1/L0LIL/FOONIL/90d
Oado-——zc. 6 |[+—0O071ad
SINQ/Led O=—={EL 8 —O }71ad
OAWTdO— L L —0O21ad
0vaxyd/0dis/0vd O=—-={G2 9 l-—0O¢€1ad
MOA/0vax1l/090S/vd O=—9/L S—O%1ad
1dA/€LdLNI/0GNOS/erd O=—n{ 2L Y |—=O LA14/S7Aad
YLdINI/OLLOL/0LLIL/1HO31L/EdO~—~ 82 € [—097dd
SLALINI/FLLAT/0LONI L/ Pd O=~—{6L ¢ [~—0.47dad
OLdLINI/FELOL/LLLIL/FEONTL/SPd O~—108 O | f=—=0871ad
1234567890123456789%
[seleoecNeoNoe oo Neo oo NoeNo N NorNo N Neo ) No)Ne ) No N i o \
NOJCAN—MNMN NN a3 m5432109
mm%wmmmmmmmvsvouuuuuum
TTV/XXTRNTTEEDDDDDDP
MMAMMHMZ2MM ooooon
S50 Cnnp 288
22TEpPxRaxe
5585350880
I34ed th
(e)e) o o
58
< <
oo

User's Manual U18279EJ3VOUD

34



CHAPTER 1 INTRODUCTION
¢ 161-pin plastic FBGA (10 x 10)
uPD70F3454F1-DA9-A
Top View Bottom View
14 000000000000 00
13 0000000000000 0
12 0000000000000 0
11 0000000000000 0
10 0000 0000
9 0000 0000
8 0000 0000
7 0000 0000
6 0000 0000
5 0000 00000
4 000000000000 00
3 0000000000000 0
2 O0000000000000
1 0000000000000 0
O
/
ABCDEFGHJKLMNP PNMLKJHGFEDCBA
Index mark
(1/2)
Pin No. Name Pin No. Name Pin No. Name
Al EVssi B10 PDL1/AD1 D5 IC1
A2 IC1 B11 PDL3/AD3 D6 IC1
A3 EVoo1 B12 PDL6/AD6 D7 IC1
A4 P12/TOB0T2/TIBO3/TOB03/A2 B13 IC1 D8 IC1
A5 P15/TOBOB3/TRGB0/A5 B14 IC1 D9 IC1
A6 P0O0/TOA20/TIA20/TOA20FF/INTP0O C1 EVss1 D10 IC1
A7 Vo1 Cc2 EVss1 D11 IC1
A8 REGCH1 C3 P11/TOB0OB1/TIB02/TOB02/A1 D12 PDL11/AD11
A9 Vsst C4 P14/TOBOT3/EVTB0/A4 D13 PDL10/AD10
A10 PDL0/ADO C5 P17/TOBOO/INTP0O9/A7 D14 PDL9/AD9
A1l PDL2/AD2 C6 P02/TOA30/TIA30/TOA30FF/INTP02 E1 AVsso
A12 PDL5/AD5/FLMD1 c7 PO3/TOA31/TIA31/INTP0O3 E2 AVsso
A13 IC1 Cc8 P04/TECRO/TITOO/TOTO0/INTP04 E3 ANIO2
Al14 EVsso C9 PO5/TENCOO/EVTTO/INTPO5 E4 EVsst
B1 EVssi c10 PO6/TENCO1/TITO1/TOTO1/INTPO6 E5 ICO
B2 EVoo1 C11 PDL4/AD4 E11 IC1
B3 P10/TOBOT1/TIBO1/TOB01/A0 c12 IC1 E12 PDL14/AD14
B4 P13/TOB0B2/TIB00/A3 C13 PDL8/AD8 E13 PDL13/AD13
B5 P16/TOBOOFF/INTPO8/ADTRGO/INTADTO0/A6 Cc14 PDL7/AD7 E14 PDL12/AD12
B6 P0O1/TOA21/TIA21/INTPO1 D1 ANIO0/ANIO5 F1 AVopo
B7 Vo1 D2 ANIO1 F2 AVREFPo
B8 REGCH1 D3 EVss1 F3 ANIO3/CREFOL
B9 Vsst D4 IC1 F4 ANIO4/CREFOF
Remarks 1. Connect the ICO pin to EVsso, EVss1, or EVss2.
2. Leave the IC1 pin open.
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(2/2)
Pin No. Name Pin No. Name Pin No. Name
F11 IC1 L6 IC1 P5 Vobo
F12 PDL15/AD15 L7 IC1 P6 REGCO
F13 EVono L8 IC1 P7 Vsso
F14 EVboo L9 IC1 P8 X1
G1 AVop1 L10 IC1 P9 RESET
G2 AVRerpP1 L11 IC1 P10 EVob2
G3 AN 3/CREF1L L12 P46/TOA40/TIA40/INTP17/WR0 P11 EVss2
G4 ANI14/CREF1F L13 P45/TENC11/TIT11/TOT11/INTP16/WR1 | P12 P40/SIBO/RXDAO
G11 IC1 L14 P44/TENC10/EVTT1/INTP15/WAIT P13 IC1
G12 PO7/INTPO7/CLKOUT M1 AVop2 P14 EVss2
G13 EVsso M2 AVoD2
G14 EVsso M3 AVss2
H1 AVsst M4 P24/TOB1T3/EVTB1
H2 AVsst M5 P25/TOB1B3/TRGB1
H3 ANI12/ANI17 M6 P26/TOB10/TOB10FF/INTP10/ADTRG1/INTADT1
H4 IC2 M7 IC1
H11 IC1 M8 IC1
H12 P37/SCKB2/INTP12/ASTB  [M9 DRST
H13 P36/SOB2/TXDB M10 DDO
H14 P35/SIB2/RXDB M11 P27/DMS
J1 ANI10/ANI15 M12 IC1
J2 ANI11/ANI16 M13 P43/TECR1/TIT10/TOT10/INTP14
J3 IC2 M14 P42/SCKBO/INTP13/DDI
J4 P77/ANI27 N1 IC1
J11 IC1 N2 AVssz
J12 P34/SCKB1/INTP11/CS0 N3 P21/TOB1B1/TIB12/TOB12
J13 P33/SOB1/TXDA2 N4 P23/TOB1B2/TIB10
J14 P32/SIB1/RXDA2/CS1 N5 Vooo
K1 P73/ANI23 N6 REGCO
K2 P74/ANI24 N7 Vsso
K3 P75/ANI25 N8 X2
K4 P76/ANI26 N9 FLMDO
K11 IC1 N10 EVob2
K12 P31/TXDA1/SDA N11 EVss2
K13 P30/RXDA1/SCL N12 P41/SOB0/TXDAO/DCK
K14 P47/TOA41/TIA41/INTP18/RD |N13 IC1
L1 P70/ANI20 N14 IC1
L2 P71/ANI21 P1 AVssz
L3 P72/ANI22 P2 IC1
L4 AVssz P3 P20/TOB1T1/TIB11/TOB11
L5 IC1 P4 P22/TOB1T2/TIB13/TOB13
Remarks 1. Leave the IC1 pin open.
2. Independently connect the IC2 pin to AVss2 via a resistor.
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Pin Identification (V850E/IG3)

A0 to A7:
ADO to AD15:

ADTRGO, ADTRG1:

ANIOO to ANIO5,
ANI10 to ANI17,
ANI20 to ANI27:
ASTB:

AVbpo to AVbpz:
AVREFP0, AVREFP1:
AVsso to AVss2:
CLKOUT:
CREFOF, CREF1F,
CREFOL, CREF1L:
€S0, CSt:

DCK:

DDI:

DDO:

DMS:

DRST:

EVbpo to EVppz:
EVsso to EVss2:
EVTBO, EVTBH1,
EVTTO, EVTT1:
FLMDO, FLMD1:
ICO to IC2:
INTADTO, INTADTT,
INTPOO to INTP18:
P00 to P0O7:

P10 to P17:

P20 to P27:

P30 to P37:

P40 to P47:

P70 to P77:

PDLO to PDL15:
RD:

REGCO, REGC1:
RESET:

RXDAO to RXDA2,
RXDB:

Address bus
Address/data bus
A/D trigger input

Analog input

Address strobe

Analog power supply
Analog reference voltage
Analog ground

Clock output

Comparator reference voltage
Chip select

Debug clock

Debug data input

Debug data output

Debug mode select

Debug reset

Power supply for port

Ground for port

Timer event count input
Flash programming mode
Internally connected

External interrupt input
Port 0

Port 1

Port 2

Port 3

Port 4

Port 7

Port DL

Read strobe
Regulator control
Reset

Receive data

SCKBO to SCKB2:
SCL:

SDA:

SIBO to SIB2:
SOBO0 to SOB2:
TECRO, TECR1:
TENCO00, TENCO1,
TENC10, TENC11:
TIA20, TIA21,
TIA30, TIA31,
TIA40, TIA41,
TIBOO to TIBO3,
TIB10 to TIB13,
TITOO, TITOT1,
TIT10, TIT11:
TOA20, TOA21,
TOA30, TOA3T,
TOA40, TOA41,
TOBO0O0 to TOBO03,

TOBOB1 to TOBOBS,
TOBOT1 to TOBOTS3,

TOB10 to TOB13,

TOB1B1 to TOB1B3,
TOB1T1 to TOB1T3,

TOTO0, TOTO1,
TOT10, TOT11:
TOA20FF, TOASOFF,
TOBOOFF, TOB10OFF:
TRGBO, TRGB1:
TXDAO to TXDA2,
TXDB:

Vbpo, VbD1:

Vsso, Vsst:

WAIT:
WRO0, WR1:

X1, X2:

User's Manual U18279EJ3VOUD

Serial clock

Serial clock

Serial data

Serial input

Serial output

Timer encoder clear input

Timer encoder input

Timer trigger input

Timer output

Timer output off
Timer trigger input

Transmit data
Power supply
Ground

Wait

Write strobe

Clock oscillator pin
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CHAPTER 1 INTRODUCTION

1.3.5 Function blocks (V850E/IG3)

(1) Internal block diagram

uPD70F3454: 256 KB (flash memory)
2. uPD70F3453: 8 KB
uPD70F3454: 12 KB
3. u©PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

CPU MEMC"*
INTPOO to INTP18C——>|  INTC -y
| ] "> A0 to A7"*
nst&:ﬁtéon = ADO to AD15""?
™M q > 80", Te1™e*
Multiplier |~ AsTBM™*
x 4 channels 30 % 32 = 64 RDM?
r <tj‘> > WR0™"*, WR{""*
TIA20, TIA21, TIA30, TIA31, l— WAIT"e*
TIA40, TIA41, TOAZOFF, TOASOFF ——
TAA N System
x 5 channels [\ RAM register
TOA20, TOA21, TOA30, TOA31,
TOA40, ToAM <— —>
Note 2K~
TIBOO to TIBO3, TIB10 to TIB13, Generalpurpose
EVTBO, EVTB1, TRGBO, TRGB1, register
TOBOOFF, TOB1OFF TAB N (32bits  32)
TOBOO to TOB03, TOB10 to TOB13, x 2 channels [\~
TOBOT1 to TOBOT3, TOB1T1 to TOB1T3, <]
TOBOB1 to TOBOB3, TOB1B1 to TOB1B3 E b
—N  DMAC
TECRO, TECRH,
TENCO00, TENCO1, TENC10,TENC11,
EVTTO, EVTT, TITOO,TITO1,TIT10,TIT11 ™T VN
x 2 channels [\
TOTO00, TOTO1, TOT10, TOT11 <—1 @ @
WDT Ports cG CLKOUTY*?
NNNNNNWD PLL X2
O~ AN M~ I
TXDAOto TXDA2 <—]  UARTA || Taoacdad
RXDAO to RXDA2 C——>{ x 3 channels |\V/] 222222 < “ AESET
EEEEEE§
[=)
o
TXOB = UARTB i ({_ctm
RXDB —~| x 1 channel \V]
POC/LVI
SOBO1oSOB2 —{ g N Voo
SIBO to S1B2 )} x 3 channels [\ Regulator Vsso
SCKBO to SCKB2 <> x 2 channels REGCO
Vob1
—— Vsst
SCL ~—] 12C VEN| — REGC1
SDA ~—| x 1 channel \V]
~— FLMDO
~— FLMD1
ANIOO/ANIO5, ANIO1 to ANI04 T——>{ [opeiovaanpier 1 EVooo
ADTRGO, INTADTO ——={ | Comparator x 1 PaN| —— EVsso
CREFOL, CREFOF — N~/ —— EVoor
Vopo ——| ADCO
AVRerP0 ——1 —— EVsst
AVsso ——] — EVoo2
— EVss2
ANI10/ANI15, ANI11/ANI16,
ANIT2/ANI17, ANI13, ANITA © (feaindoter & . [~—DcK
ADTRG1, INTADT1 ——=] - C:j”'gh'p - g”‘q’%
CREF1L, CREFIF ——  ADC1 ) de vg [
Vo1 —— unit — DDO
AVRerPt ——| I~ DDI
AVsst ——]
AVbp2 ——} N
AVss2 ADC2
ANI20 to ANI27 ]
A A
Notes 1. 1PD70F3453: 128 KB (flash memory)
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CHAPTER 1 INTRODUCTION

(2) Internal units

(@)

(b)

(c)

(d)

CPU

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

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

Bus control unit (BCU)

The BCU starts the required external bus cycles in accordance with the physical address obtained by the
CPU. If the CPU does not request the start of a bus cycle when an instruction is fetched from the external
memory area (uPD70F3454GC-8EA-A and 70F3454F1-DA9-A only), the BCU generates a prefetch
address and prefetches an instruction code. The prefetched instruction code is loaded to the internal
instruction queue.

The BCU controls a memory controller (MEMC) and performs external memory access (uPD70F3454GC-
8EA-A and 70F3454F1-DA9-A only).

(i) Memory controller (MEMC) (#PD70F3454GC-8EA-A and 70F3454F1-DA9-A only)
Controls access to SRAM, external ROM, and external 1/O.

(ii) DMA controller (DMAC)
This controller controls data transfer between on-chip peripheral 1/0 and internal RAM or on-chip
peripheral /0 and on-chip peripheral I/O instead of the CPU.
The transfer type is two-cycle transfer, and single transfer, single-step transfer, and block transfer are
used in transfer mode.

ROM

This is flash memory that is mapped from address 00000000H.

During instruction fetch, ROM/flash memory can be accessed from the CPU in 1-clock cycles. The
internal ROM capacity and area differ as follows depending on the product.

Part Number

Internal ROM Capacity

Internal ROM Area

#PD70F3453 128 KB (flash memory) x0000000H to x001FFFFH
uPD70F3454 256 KB (flash memory) x0000000H to x003FFFFH
RAM

The internal RAM capacity and area differ as follows depending on the product.

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

Part Number

Internal RAM Capacity

Internal RAM Area

uPD70F3453

8 KB

xFFFCOO0OH to xFFFDFFFH

1PD70F3454

12 KB

xFFFCOOOH to xFFFEFFFH

User's Manual U18279EJ3VOUD
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40

(e)

®

(9)

(h)

U]

@

(k)

Interrupt controller (INTC)

This controller handles hardware interrupt requests (INTPOO to INTP18, INTADTO, INTADT1) from on-chip
peripheral hardware and external hardware. Eight levels of interrupt priorities can be specified for these
interrupt requests, and multiple-interrupt servicing control can be performed.

Clock generator (CG)

The clock generator includes two basic operation modes: PLL mode (fixed to multiplication by eight) and
clock-through mode. It generates four types of clocks (fxx, fxx/2, fxx/4, fxx/8), and supplies one of them as
the operating clock for the CPU (fcpu).

Timer/counter

The V850E/IG3 incorporates four 16-bit interval timer M (TMM) channels, five 16-bit timer/event counter
AA (TAA) channels, two 16-bit timer/event counter AB (TAB) channels, and two 16-bit timer/event counter
T (TMT) channels, and can measure pulse interval widths or frequency, enable an inverter function for
motor control, and output a programmable pulse.

Watchdog timer (WDT)

A watchdog timer is equipped to detect program loops, system abnormalities, etc.

It generates a non-maskable interrupt request signal (INTWDT) or internal reset signal (WDTRES) after an
overflow occurs.

Serial interface

The V850E/IG3 incorporates eight serial interface channels: for three asynchronous serial interface A
(UARTA) channels, one asynchronous serial interface B (UARTB) channel, three clocked serial interface B
(CSIB) channels, and one I°’C bus interface (I°C) channel. Of these, UARTO and CSIB0, UARTA1 and I°C,
UART2 and CSIB1, and UARTB and CSIB2 share a pin.

For UARTA, data is transferred via the TXDAn and RXDAn pins (n = 0 to 2).

For UARTB, data is transferred via the TXDB and RXDB pins.

For CSIB, data is transferred via the SOBn, SIBn, and SCKBn pins (n = 0 to 2).

For I°C, data is transferred via the SCL and SDA pins.

A/D converter (ADC)

One channel is provided for each of the high-speed, high-resolution 12-bit A/D converters (ADCO, ADC1)
(total of two channels), which have five analog input pins respectively, and one channel is provided for the
10-bit A/D converter (ADC2), which has eight analog input pins.

Both one of the ADCO channels and three of the ADC1 channels include an operational amplifier and a
comparator so that these A/D converters can amplify an analog input voltage and detect overvoltage input.

On-chip debug function

An on-chip debug function supporting MINICUBE and MINICUBE2 can be used, so that a simple,
inexpensive debug environment can be organized.
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CHAPTER 1 INTRODUCTION

() Ports

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

Port I/0 Alternate Function

Port 0 8-bit I/0 Timer/counter 1/O, external interrupt input, external bus interface control signal output

Port 1 8-bit I/0 Timer/counter 1/O, external bus interface control signal output, external trigger input of
A/D converter 0, external interrupt input

Port 2 8-bit 110 Timer/counter 1/O, external trigger input of A/D converter 1, external interrupt input,
debug input

Port 3 8-bit 110 Serial interface I/O, external bus interface control signal output, external interrupt input

Port 4 8-bit I/0 Serial interface I/O, timer/counter I/O, debug input, external interrupt input, external bus
interface control signal 1/0

Port 7 8-bit input A/D converter 2 input

Port DL 16-bit I/O External bus interface control signal 1/O

User's Manual U18279EJ3VOUD
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CHAPTER 2 PIN FUNCTIONS

The names and functions of the pins in the V850E/IF3 and V850E/IG3 are listed below. These pins can be divided

into port pins and non-port pins according to their function.

2.1 List of Pin Functions

There are two power supplies for the I/O buffer of a pin: AVbp2 and EVbpo, EVop1, EVop2 (V850E/IG3 only). The
relationship between each power supply and the pins is shown below.

Table 2-1. 1/0O Buffer Power Supplies for Each Pin

(a) V850E/IF3

Power Supply Corresponding Pins
AVbp2 P70 to P73
EVopo, EVDD1 P00, P01, P10 to P17, P20 to P27, P30 to P37, P40 to P47, PDLO to PDL9, RESET

(b) V850E/IG3

Power Supply Corresponding Pins

AVoD2 P70 to P77

EVono, EVop1, EVopz | POO to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, PDLO to PDL15,
RESET, DCK, DDI, DDO, DMS, DRST
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CHAPTER 2 PIN FUNCTIONS

(1) Port pins

(1/3)
Pin Name Pin No. I/0 Function Alternate-Function Pin
IF3 IG3
GC|GC|GF | F1
P00 70|91 |19 |A6| I/O | Port0 TOA20/TIA20/TOA20FF/INTP0OO
PO1 69 | 90 | 18 | B6 V850E/IF3: 2-bit I/O port TOA21/TIA21/INTPO1
- V850E/IG3: 8-bit I/O port ot ot oot oot
Po2™" - 18917 |C6 L TOA30™"'/TIA30™" " /TOA30OFF"*"/INTPO2""
Input data read/output data write is
PO3"*! - (88|16 |C7 enabled in 1-bit units. TOA31""/TIA31"" /INTPO3"""
Po4"*! - |84|12|C8 An on-chip pull-up resistor can be TECRO"*"/TITO0""*"/TOT00" " "/INTPO4"""
Pos™' | — |83 |11|cCo specified in 1-bit units (the on-chip e\ s ey Trgree yiNTPOS ™" |
pull-up resistor can be connected
Note 1 Note 1 Note 1 Note 1 Note 1
P06 - [ 82]10 |C10 when the pins are in the port mode TENCO1™*/TITO1™*/TOT01™* /INTP06
Po7"*" - | 63|91 |G12 and input mode, and when the pins | INTPO7""*"/CLKOUT"*"*
function as input pins of the alternate
function, and when TOA21 and
TOA31 (V850E/IG3 only) pins (output
pins of the alternate function) go into
a high-impedance state).
P10 78 99 |27 | B3| /O |Port1 TOBOT1/TIBO1/TOBO1/AQ""*
P11 77 |98 | 26 |C3 8-bit l/O port TOBOB1/TIBO2/TOB02/A1""?
Input data read/output data write is o2
P12 76 | 97 | 25 | A4 . T TOBOT2/TIBO3/TOB0O3/A2™"*
enabled in 1-bit units.
P13 75196 | 24 | B4 An on-chip pu||.up resistor can be TOBOB2/TIBO0O/A3""?
P14 74| 95| 23 | C4 specified in 1-bit units (the on-chip TOBOT3/EVTBO0/A4""*
P15 73 | 94 |22 | A5 pull-up resistor can be connected TOBOB3/TRGBO/A5""*
when the pins are in the port mode
Note 2
P16 72193 |21 |B5 and input mode, and when the pins TOBOOFF/INTPO8/ADTRGO/INTADTO/A6
P17 7119220 |C5 function as input pins of the alternate | TOBOO/INTP09/A7""?
function, and when TOBOB1 to
TOBOB3 and TOBOT1 to TOBOT3
pins (output pins of the alternate
function) go into a high-impedance
state).

Notes 1. V850E/IG3 only
2. 4PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

Remark

IF3: V850E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (VB50E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(2/3)
Pin Name Pin No. I/0 Function Alternate-Function Pin
IF3 IG3
GC|GC|GF | F1
P20 23|28 |56 | P3| I/O | Port2 TOB1T1/TIB11/TOB11
P21 24 | 29 | 57 | N3 8-bit I/ port TOB1B1/TIB12/TOB12
Input data read/output data write is
P22 25 (30|58 | P4 enabled in 1-bit units. TOB1T2/TIB13/TOB13
P23 26 | 31 | 59 | N4 An on-chip pull-up resistor can be TOB1B2/TIB10
P24 27 32| 60 | M4 specified in 1-bit units (the on-chip pull- | TOB1T3/EVTB1
P25 28 | 33| 61 [ M5 up resistor can be connected when the TOB1B3/TRGB1
pins are in the port mode and input
P26 29 |34 | 62 | M6 mode, and when the pins function as TOB10/TOB1OFF/INTP10/ADTRG1/INTADT1
P27 36 | 45 | 73 |[M11 input pins of the alternate function, and | DMS"™*"
when TOB1B1 to TOB1B3 and TOB1T1
to TOB1T3 pins (output pins of the
alternate function) go into a high-
impedance state).
P30 46 | 55 | 83 |K13| I/O | Port3 RXDA1/SCL
P31 47 | 56 | 84 |K12 8-bit 1/O port TXDA1/SDA
Input data read/output data write is — 2
P32 48 | 57 | 85 |J14 enabled in 1-bit units. SIB1/RXDA2/CS1
P33 49 | 58 | 86 |J13 An on-chip pull-up resistor can be SOB1/TXDA2
P34 50 | 59 | 87 [J12 specified in 1-bit units (the on-chip pull- | SCKB1/INTP11/CSO""*>
P35 51 | 60 | 88 |H14 up resistor can be connected when the SIB2/RXDB
pins are in the port mode and input
P36 52 | 61 | 89 |H13 mode, and when the pins function as SOB2/TXDB
P37 53 | 62 | 90 [H12 input pins of the alternate function SCKB2/INTP12/ASTB""?
(including the SCKB1 and SCKB2 pins
in the slave mode)).
If the SCL or SDA pin is selected when
the alternate function is to be used, N-
ch open-drain output can be specified.
P40 38 | 47 | 75 |P12| 1/O | Port 4 SIBO/RXDAO
P41 39 | 48 | 76 [N12 8-bit I/ port SOBO/TXDAO/DCK"*"
Input data read/output data write is — o1
P42 40 | 49 | 77 [M14 enabled in 1-bit units. SCKBO/INTP13/DDI
P43 41 | 50 | 78 |M13 An on-chip pull-up resistor can be TECR1/TIT10/TOT10/INTP14
P44 42 | 51|79 |L14 specified in 1-bit units (the on-chip pull- | TENC10/EVTT1/INTP15/WAIT**?
P45 43|52 | 80 |L13 up resistor can be connected whenthe [ e\t rir11/TOT11/INTP16/WRT™"?
pins are in the port mode and input —
P46 44 | 53 | 81 |L12 mode, and when the pins function as TOAA40/TIA40/INTP17/WRQ""?
P47 45 | 54 | 82 |K14 input pins of the alternate function TOA41/TIA41/INTP18/RD""?
(including the SCKBO pin in the slave
mode)).

Notes 1. V850E/IG3 only
2. 4PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

Remark

44

IF3: VB50E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(3/3)
Pin Name Pin No. I/0 Function Alternate-Function Pin
IF3 1G3
GC|GC | GF | F1
P70 20| 25|53 | L1 | Input | Port7 ANI20
P71 19 |24 | 52 | L2 V850E/IF3: 4-bit input port ANI21
V850E/IG3: 8-bit input port
P72 18 |23 | 51 | L3 ANI22
P73 17 | 22 | 50 | K1 ANI23
p74™! - | 21]49 | K2 ANI24"*"
P75’ - |20 |48 | K3 ANI25""!
P76’ - | 19| 47 | K4 ANI26"""
p77"! - |18 |46 | J4 ANI27"*!
PDLO 65|81 | 9 |A10| /O | PortDL ADQ"*?
PDLA1 64 | 80| 8 |B10O V850E/IF3: 10-bit I/O port AD 1Mo
bDL2 63179 | 7 a1 V850E/IG3: 16-bit I/O port ADD?
Input data read/output data write is
PDL3 62|78 | 6 |B11 enabled in 1-bit units. AD3™"**
PDL4 61|77 1 5 |C11 An on-chip pull-up resistor can be AD4gNote2
PDL5 60 |76 | 4 |a12 specified |r'11-b|tun|ts (the on-chip AD5™*%/F MD1
pull-up resistor can be connected
Note 2
PDL6 59175 3 |B12 only when the pins are in the port AD6
PDL7 58 |74 | 2 |C14 mode and input mode). AD7""?
PDL8 57 (73| 1 |C13 AD8"™"*
PDL9 56 | 72 [100|D14 AD9"*?
PDL1O"™*" | — | 71 | 99 |D13 AD1Q""?
PDL11™" | — | 70 | 98 |D12 AD11""?
PDL12"" | — | 69 | 97 |E14 AD12"*?
PDL13"™ " | — | 68 | 96 |E13 AD13""?
PDL14™" | — | 67 | 95 |E12 AD14"%"?
PDL15™°" | — | 66 | 94 |F12 AD15""?
Notes 1. V850E/IG3 only
2. 4PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
Remark |F3: V850E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(2) Non-port pins

(1/8)
Pin Name Pin No. 110 Function Alternate-Function Pin
IF3 IG3
GC|GC | GF | F1
AQ"*! - |99 | — | B3| Output | 8-bit address bus for external memory P10/TOBOT1/TIBO1/TOBO1
Aqhetet - 198 - |C3 P11/TOBOB1/TIB02/TOB02
A" - 197 | - |Ad P12/TOB0T2/TIBO3/TOB03
AN _lo6| - | B4 P13/TOB0OB2/TIB0OO
Aghetet - 195| - |C4 P14/TOBOT3/EVTBO
AN - |94 | - | A5 P15/TOBOB3/TRGBO
Ag"™*’ - 193| - |B5 P16/TOBOOFF/INTPO8/ADTRGO/INTADTO
A7 - 192| - |C5 P17/TOBO0/INTP09
ADQ™’ - | 81| - |A10| IO | 16-bit address/data bus for external PDLO
AD1™*' | — | 80| - |B10 memory PDL1
AD2"*"! - 179 - |A1 PDL2
AD3"™"" - | 78| - |B11 PDL3
AD4"™"" - |77| - |C11 PDL4
AD5""" - |76 | - |A12 FLMD1/PDL5
ADg" "' - |75| - |B12 PDL6
AD7" " - |74 | - |C14 PDL7
ADg™™' | - | 73| - |C13 PDL8
ADQ" "' - | 72| - |D14 PDL9
AD10O™' | - | 71| - |D13 PDL10""*
AD{1{%" | — |70 | - |D12 PDL11""*?
AD12"*' | - |69 | - |E14 PDL12""*
AD13"™" | — | 68| - |E13 PDL13""*?
AD14%" | — 167 | — |E12 PDL14""*?
AD15™' | - | 66| — |F12 PDL15""*
ADTRGO | 72|93 |21 |B5| Input | External trigger input for A/D converter O P16/TOBOOFF/INTPO8/INTADTO/A6™""
ADTRG1 |29 |34 |62 |M6| Input | External trigger input for A/D converter 1 P26/TOB10/TOB1OFF/INTP10/INTADT1
Notes 1. ©PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
2. V850E/IG3 only
Remark IF3: V850E/IF3
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IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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(2/8)
Pin Name Pin No. 110 Function Alternate-Function Pin
IF3 1G3
GC|GC|GF F1
ANIOO 112 (30 D1 Input Analog input for A/D converter 0 ANIO5
ANIO1 2 |3 |31 D2 -
ANIO2 3|4 |32 E3 -
ANIO3 4 | 533 F3 CREFOL
ANIO4 5|6 |34 F4 CREFOF
ANIO5 1 2 |30 D1 ANIOO
ANI10 16 | 17 | 45 J1 Input Analog input for A/D converter 1 ANI15
ANI11 15|16 | 44 J2 ANI16
ANI12 14 | 15 | 43 H3 ANI17
ANI13 13 | 14 | 42 G3 CREF1L
ANI14 12 |13 | 41 G4 CREF1F
ANI15 16 | 17 | 45 J1 ANI10
ANI16 15|16 | 44 J2 ANI11
ANI17 14 | 15 | 43 H3 ANI12
ANI20 20| 25| 53 L1 Input Analog input for A/D converter 2 P70
ANI21 19|24 | 52 L2 P71
ANI22 18 | 23 | 51 L3 P72
ANI23 17 | 22 | 50 K1 P73
ANI24™" | — | 21| 49 K2 p74™!
ANI25™*" | — | 20 | 48 K3 p75"e!
ANI26"™" | — |19 | 47 K4 P76""’
ANI27""" | — | 18| 46 J4 P77
ASTBY™? | - |62 — H12 Output | Address strobe output of external data bus P37/SCKB2/INTP12
AVopo 8|9 |37 F1 - Positive power supply for A/D converter O -
AVop1 9 |10| 38 G1 - Positive power supply for A/D converter 1 -
AVop2 21|26 |54 | M1, M2 - Positive power supply for A/D converter 2 -
AVRerro 71 8|36 F2 - Reference voltage input for A/D converter 0 -
AVRerp1 10 | 11 | 39 G2 - Reference voltage input for A/D converter 1 -
Notes 1. V850E/IG3 only
2. 4PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

Remark [IF3: V850E/IF3

IG3: V850E/IG3

GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)

GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(3/8)
Pin Name Pin No. l{e] Function Alternate-Function Pin
IF3 IG3
GC|GC|GF F1
AVsso 6 |7 |3 E1,E2 - Ground potential for A/D converter 0 -
AVss1 11 (12|40 | H1, H2 - Ground potential for A/D converter 1 -
AVss2 22 | 27 | 55 | Note 1 - Ground potential for A/D converter 2 -
CLKOUT™ *| — |63 | — | G12 | Output | External bus clock output P07 INTPO7""*
CREFOL 4 | 5|33 F3 - Low range comparator reference voltage of ANIO3
A/D converter 0
CREF1L 1314 | 42 G3 - Low range comparator reference voltage of ANI13
A/D converter 1
CREFOF 5|6 |34 F4 - Full range comparator reference voltage of A/D | ANI04
converter 0
CREF1F 1213 | #1 G4 - Full range comparator reference voltage of A/D | ANI14
converter 1
CS0™*? ~|59| - | J12 | Output | Chip select output P34/SCKB1/INTP11
CcS1"e? - |57 | - J14 P32/SIB1/RXDA2
DCK"** - |48 76| Ni2 Input | Debug clock input for on-chip debug emulator | P41/SOBO/TXDAO
DDI"*® - 49|77 | M14 Input | Debug data input for on-chip debug emulator P42/MJ/INTP13
DDOM** - |44 | 72| MI10 | Output | Debug data output for on-chip debug emulator -
DMS™*? - | 45|73 M11 Input | Debug mode select for on-chip debug emulator | P27
DRST"** - 43|71 M9 Input | Debug reset input for on-chip debug emulator -
EVooo 55|65 |93 |F13, F14 - Positive power supply for external pin -
EVoo1 80 (100| 28 | A3, B2 -
EVop"** - | 41|69 |N10, P10 -
EVsso 54 | 64 | 92 | Note 4 - Ground potential for external pin -
EVsst 79| 1 |29 | Note5 -
EVss2"** - | 42|70 | Note 6 -
EVTBO 74|95 |23 c4 Input | External event count input of TABO, TAB1 A4""*'/P14/TOBOT3
EVTB1 27 | 32 | 60 M4 P24/TOB1T3
Notes 1. L4, M3, N2, P1
2. PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
3. VB850E/IG3 only
4. A14,G13,G14
5. A1,B1,C1,C2,D3, E4
6. N11,P11, P14

Remark IF3: V850E/IF3
IG3: V850E/IG3
GC (VB50E/IF3): 80-pin plastic LQFP (14 x 14)
GC (VB50E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(4/8)
Pin Name Pin No. 1/0 Function Alternate-Function Pin

IF3 IG3

GC|GC|GF| F1
EVTTO"™' - | 83|11 | C9 | Input | External event count input of TMTO, PO5""* '/ TENCO0O"""/INTPO5"""
EVTT1 42|51 (79| L14 TMT1/external trigger input P44/TENC10/INTP15/WAIT"**?
FLMDO 37|46 | 74| NO Input | Pin for setting flash memory -
FLMD1 60|76 | 4 | A12 programming mode PDL5/AD5""*
IcoM® e E5 — | Internally connected pins -
IC1Mes - | = | - |[Noted| - -
|c2Me® - | - | - |[Note5| - -
INTADTO 72 193 | 21 B5 Input | External maskable interrupt request P16/TOBOOFF/INTPO8/ADTRGO/A6"*°?
INTADT1 29 (34|62 | M6 input P26/TOB10/TOB10OFF/INTP10/ADTRGH
INTPOO 70|91 |19 | A6 POO/TOA20/TIA20/TOA20FF
INTPO1 69|90|18| B6 PO1/TOA21/TIA21
INTPO2"™ " | — |89 |17 | C6 P02""/TOA30"" "/TIA30"" /TOA3OFF"""
INTPO3™™' | — |88 |16 | C7 P03""°"/TOA31""*"/TIA31"""
INTPO4™ " | — |84 |12| C8 P04"* /TECRO"™ /TIT00"" /TOT00"""
INTPO5™ " | — |83 |11 | C9 P05"* /TENCO0™" /EVTTO"""
INTPOB™™"' | — | 82|10 | C10 P06"*/TENCO1""*"/TITO1""*/TOTO1"""
INTPO7™" | — | 63|91 | G12 PO7""/CLKOUT""*
INTPO8 72|93 |21 | B5 P16/TOBOOFF/ADTRGO/INTADTO/A6""2
INTPO9 71192|20| ©C5 P17/TOBOO/A7""*
INTP10 29 |34|62| M6 P26/TOB10/TOB10FF/ADTRG1/INTADT1
INTP11 50 | 59 | 87 | J12 P34/SCKB1/CS0"*?
INTP12 53 62|90 | Hi2 P37/SCKB2/ASTB""?
INTP13 40 |49 | 77 | M14 P42/SCKBO/DDI**"
INTP14 41|50 |78 | M13 P43/TECR1/TIT10/TOT10
INTP15 42|51 |79 | L14 P44/TENC10/EVTT1/WAIT""?
INTP16 43|52 |80 | L13 P45/TENC11/TIT11/TOT11/WR1"*?
INTP17 44 |53 |81 | L12 P46/TOA40/TIA40/WR0"*?
INTP18 45| 54 | 82 | K14 P47/TOA41/TIA41/RD""*

Notes 1. V850E/IG3 only
2. PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
3. ©PD70F3454F1-DA9-A only
4. A2, A13, B13, B14, C12, D4 to D11, E11, F11, G11, H11, J11, K11, L5 to L11, M7, M8, M12, N1, N13, N14,
P2, P13
5. H4,J3

Remark |F3: V850E/IF3
IG3: VB50E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(5/8)
Pin Name Pin No. /0 Function Alternate-Function Pin
IF3 1G3
GC|GC|GF | F1

RD™"? ~ | 54| - |K14| Output | Read strobe output of external data | P47/TOA41/TIA41/INTP18

bus
REGCO 31|36 | 64 | N6, - Regulator output stabilization -

P6 capacitance connection
REGC1 67 | 86 | 14 | A8, -
B8

RESET 35|40 |68 | P9 Input | System reset input -
RXDAO 38|47 | 75 |P12| Input | Serial receive data input of UARTAO | P40/SIBO
RXDAT 46 | 55 | 83 |K13 to UARTA2 P30/SCL
RXDA2 48 | 57 | 85 | J14 P32/SIB1/CS1"*!
RXDB 51|60 | 88 |[H14| Input | Serial receive data input of UARTBO | P35/SIB2
SCKBO 40 | 49 | 77 (M14| /O Serial clock I/O of CSIBO to CSIB2 | P42/INTP13/DDI""*
SCKB1 50 | 59 | 87 | J12 P34/INTP11/CSQ"*"
SCKB2 53 | 62 | 90 [H12 P37/INTP12/ASTB""’
SCL 46 | 55 | 83 |K13 110 Serial clock I/O P30/RXDA1
SDA 47 | 56 | 84 |K12 1/0 Serial transmit/receive data I/0 P31/TXDA1
SIBO 38 |47 | 75 |P12| Input | Serial receive data input of CSIBO to | P4A0/RXDAO
SIB1 48 | 57 | 85 | J14 CsiB2 P32/RXDA2/CS1"™""
SiB2 51|60 | 88 |H14 P35/RXDB
SOBO0 39 | 48 | 76 |N12| Output | Serial transmit data output of CSIBO | P41/TXDAO/DCK"**?
SOB1 49 | 58 | 86 | J13 to CSIB2 P33/TXDA2
SOB2 52 | 61 | 89 |[H13 P36/TXDB
TECRO™? | — | 84|12 | C8 | Input |Encoder clearinput of TMTO, TMT1 | P04"**TITOO""*TOT00""**/INTP04""*
TECR1 41 | 50 | 78 (M13 P43/TIT10/TOT10/INTP14
TENCO0™™?*| — [ 83|11 | C9 | Input | Encoderinputof TMTO, TMT1 PO5""**/EVTTQ""*%/INTP05""**
TENCO1"™™* | — |82 | 10 |C10 P06 ¥TITO1""**TOT01""**/INTP0O6""*
TENC10 42 |51 |79 |L14 P44/EVTT1/INTP15/WAIT""'
TENC11 43|52 |80 |L13 P45/TIT11/TOT11/INTP16/WR1"""
TIA20 70 |91 |19 | A6 | Input | External event count input/external PO0/TOA20/TOA20FF/INTPOO

trigger input/capture trigger input of

TAA2

Notes 1. £PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
2. VB850E/IG3 only

Remark IF3: VB50E/IF3

IG3: V850E/IG3
GC (VB850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (VB50E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(6/8)
Pin Name Pin No. /0 Function Alternate-Function Pin
IF3 IG3
GC|GC |GF | F1
TIA21 69 | 90 | 18 | B6 | Input | Capture trigger input of TAA2 PO1/TOA21/INTPO1
TIA30""? - | 89|17 | C6 | Input | External event count input/external | PO2""**TOA30""*TOA3OFF""*?
trigger input/capture trigger input of | /INTPO2""*
TAA3
TIA31""? - | 88|16 |C7 Capture trigger input of TAA3 P0O3""**/TOA31""*INTP03""*
TIA40 44 | 53 | 81 |L12| Input | External event count input/external | PA6/TOA40/INTP17/WR0"™"'
trigger input/capture trigger input of
TAA4
TIA41 45 | 54 | 82 [K14| Input | Capture trigger input of TAA4 P47/TOA41/INTP18/RD"""
TIBOO 75| 96 | 24 | B4 | Input | Capture trigger input of TABO, TAB1 | P13/TOB0B2/A3"""
TIBO1 78 | 99 | 27 | B3 P10/TOBOT1/TOBO1/A0™""
TIB02 77 | 98 | 26 | C3 P11/TOBOB1/TOB02/A1"""
TIBO3 76 | 97 | 25 | A4 P12/TOBOT2/TOB03/A2"""
TIB10 26 | 31 | 59 | N4 P23/TOB1B2
TIB11 23 | 28 | 56 | P3 P20/TOB1T1/TOB11
TIB12 24 | 29 | 57 | N3 P21/TOB1B1/TOB12
TIB13 25 |30 | 58 | P4 P22/TOB1T2/TOB13
TITOO""? -~ | 84| 12| C8| Input | Capture trigger input of TITO P04""**TECR0""*TOT00""*/INTP04""*
TITO1""? - | 82|10 |C10 P06""*TENCO1""*%TOT01""*INTP06""*
TIT10 41 | 50 | 78 |[M13| Input | Capture trigger input of TIT1 P43/TECR1/TOT10/INTP14
TIT11 43 | 52 | 80 |L13 P45/TENC11/TOT11/INTP16/WR1"""
TOA20 70 | 91 | 19 | A6 | Output | Timer output of TAA2 POO/TIA20/TOA20FF/INTPOO
TOA21 69 | 90 | 18 | B6 PO1/TIA21/INTPO1
TOA20FF 70 | 91 | 19 | A6 | Input | High-impedance output control POO/TOA20/TIA20/INTP0OO
signal input
TOA30""? - | 89 | 17 | C6 | Output | Timer output of TAA3 P0O2""**/TIA30""**TOA3OFF"" % INTPO2""*
TOA31""? - | 88|16 | C7 P0O3""**/TIA31""*%/INTPO3""*
TOA3OFF™? | — | 89 | 17 | C6 | Input | High-impedance output control P02""°%TOA30""**/TIA30""%/INTP02""*
signal input
TOA40 44 | 53 | 81 [L12| Output | Timer output of TAA4 P46/TIA40/INTP17/WR0™"'
TOA41 45 | 54 | 82 |K14 P47/TIA41/INTP1 B/HDN""’1
Notes 1. ©PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

2. VB850E/IG3 only

Remark

IF3: VB50E/IF3

IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(7/8)
Pin Name Pin No. l{e] Function Alternate-Function Pin
IF3 1G3
GC|GC|GF | F1
TOB00 71|92 | 20 | C5| Output | Timer output of TABO P17/INTPO9/A7"""
TOBO1 78 199 | 27 | B3 P10/TOBOT1/TIBO1/AQ"™""
TOBO02 77 198 | 26 | C3 P11/TOBOB1/TIB02/A1"""
TOBO03 76 |97 | 25 | A4 P12/TOBOT2/TIBO3/A2"""
TOBOB1 77 | 98 | 26 | C3 | Output | Pulse signal output for 6-phase P11/TIB02/TOB02/A1"""
TOBOB2 | 75|96 |24 | B4 PWM low arm of TABO P13/TIBOO/A3"""
TOBOB3 73194 |22 | A5 P15/TRGBO/A5"""
TOBOOFF | 72|93 |21 |B5| Input |6-phase PWM high-impedance output P16/INTPO8/ADTRGO/INTADTO/A6"""
control signal input of TABO
TOBOTH 78 | 99 | 27 | B3 | Output | Pulse signal output for 6-phase PWM P10/TIBO1/TOBO1/AQ"""
TOBOT2 |76 |97 | 25| A4 high arm of TABO P12/TIBO3/TOBO3/A2"""
TOBOT3 74195 (23 |C4 P14/EVTBO/A4"""
TOB10 29 | 34 | 62 | M6 | Output | Timer output of TAB1 P26/TOB10OFF/INTP10/ADTRG1/INTADTA1
TOB11 23|28 |56 | P3 P20/TOB1T1/TIB11
TOB12 24 |29 | 57 | N3 P21/TOB1B1/TIB12
TOB13 25|30 |58 | P4 P22/TOB1T2/TIB13
TOB1B1 24 | 29 | 57 | N3 | Output | Pulse signal output for 6-phase PWM low | P21/TIB12/TOB12
TOB1B2 |26 |31 |59 | N4 arm of TAB1 P23/TIB10
TOB1B3 28 | 33 | 61 | M5 P25/TRGB1
TOB1OFF |29 |34 |62 |M6| Input |6-phase PWM high-impedance output P26/TOB10/INTP10/ADTRG1/INTADTA1
control signal input of TAB1
TOB1TH 23| 28 | 56 | P3| Output | Pulse signal output for 6-phase PWM P20/TIB11/TOB11
TOB1T2 |25 30 |58 | P4 high arm of TAB1 P22/TIB13/TOB13
TOB1T3 27 | 32 | 60 | M4 P24/EVTB1
TOTOQ""? — | 84|12 | C8 | Output | Timer output of TMTO, TMT1 P04"**TECRO""*TITOO""*INTP04""?
TOTO1™™ * | — | 82|10 [C10 P06"**/TENCO1"**/TITO1""*
/INTPO6""*
TOT10 4150 | 78 [M13 P43/TECR1/TIT10/INTP14
TOT11 43| 52 | 80 |L13 P45/TENC11/TIT11/INTP16/WR1"""
Notes 1. ;PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
2. VB850E/IG3 only
Remark [F3: V850E/IF3
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IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V8B50E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(8/8)
Pin Name Pin No. l{e] Function Alternate-Function Pin
IF3 IG3
GC|GC|GF| Fi1
TRGBO 73194 |22 | A5 Input | External trigger input of TABO, TAB1 P15/TOBOB3/A5"""
TRGB1 28 | 33 | 61 M5 P25/TOB1B3
TXDAO 39|48 |76 | N12 | Output | Serial transmit data output of UARTAO | P41/SOB0/DCK""*?
TXDA1 47 | 56 | 84 | K12 to UARTA2 P31/SDA
TXDA2 49 |58 |86 | J13 P33/SOBH1
TXDB 52 |61 |89 | H13 | Output | Serial transmit data output of UARTBO | P36/SOB2
Voo 30 | 35|63 N5, P5 - Positive power supply for internal unit -
Vob1 68 | 87 | 15 | A7, B7 -
Vsso 32|37 |65 |N7,P7 - Ground potential for internal unit -
Vsst 66 | 85 | 13 | A9, B9 -
WAIT™® - |51 - L14 Input | External wait request input P44/TENC10/EVTT1/INTP15
WRO™* - |53 - L12 | Output | Write strobe output of external data bus | P46/TOA40/TIA40/INTP17
WR1"* - |52 - L13 P45/TENC11/TIT11/TOT11/INTP16
X1 33|38 |66 P8 Input | Resonator connection pin for system -
X2 34|39|67| N8 ~ |clock -
Note PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
Remark [|F3: V850E/IF3

1G3: V850E/IG3

GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)

GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

2.2 Pin Status

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

Table 2-2. Pin Operation Status in Operation Modes

Operating Status Reset HALT Mode/ IDLE Mode/ Idle State
Pin During DMA Transfer STOP Mode
ADO to AD15""" (PDLO to Hi-z""°* Operating Hi-Z Held
PDL15)
A0 to A7""" (P10 to P17) Hi-z""** Operating Hi-Z Held
CS0™*', CS1"*" (P34, P32) Hi-Z"* Operating H Held
'WRO0"™*', WR1"*" (P46, P45) Hi-z"*? Operating H H
RD"™"" (P47) Hi-Z"** Operating H H
ASTB"™™" (P37) Hi-z""** Operating H H
WAIT"™" (P44) Hi-zZ""? Operating - -
CLKOUT"™" (P07) Hi-z""** Operating Held Operating

Notes 1.

reset.

Remark

Hi-Z: High impedance

uPD70F3454GC-8EA-A and 70F3454F1-DA9-A only
2. Since the bus control pin is also used as a port pin, it is initialized to the input mode (port mode) after

Held: The state during the immediately preceding external bus cycle is held.
H: High-level output

- Input without sampling (not acknowledged)
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CHAPTER 2 PIN FUNCTIONS

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

It is recommended that 1 to 10 kQ resistors be used when connecting to AVss2, EVopo, EVpp1, EVopz2 (V850E/IG3
only) or EVsso, EVss1, EVss2 (VB50E/IG3 only) via resistors.

(1/4)
Pin Alternate-Function Pin Name Pin No. 1/0O Circuit Recommended Connection
IF3| 163 Type
GC|GC|GF | F1
P00 TOA20/TIA20/TOA20FF/INTPOO 7019119 | A6 5-AH Input:  Independently connect to
Note 1
PO1 TOA21/TIA21/INTPO1 69 |90 | 18 | B6 EVopo, EVop1, EVop2
Note 1 Note 1 Note 1 Note 1 or EVSSO’ EVSS1’
P02 TOA30 NW/T IA30™* /TOA3OFF™*'/ - 189|17 | C6 EVss2" " via a resistor.
INTPO2 Output: Leave open.
po3t*! TOA31"*/TIA31""/INTPO3""" - | 88|16 |C7
PO4"" TECROQ""*/TIT00"""/TOT00"" /INTPO4""" - |84(12|C8
poste*! TENCO0"""/EVTTO""* /INTPO5""" - 183|111 |C9
PO6""" TENCO1"**®"/TITO1""*"/TOTO1""/INTP0OE""" - | 82|10 (C10
po7"*’ INTPO7""°"/CLKOUT""? - | 63|91 |G12
P10 TOBOT1/TIBO1/TOBO1/AQ0""? 78199 | 27 | B3
P11 TOBOB1/TIB02/TOB02/A1""? 77 198 | 26 | C3
P12 TOBOT2/TIBO3/TOB0O3/A2""? 76 |97 | 25 | A4
P13 TOBOB2/TIB00/A3""? 75196 |24 | B4
P14 TOBOT3/EVTBO/A4™"? 74195 |23 |C4
P15 TOBOB3/TRGB0/A5""? 73194 |22 | A5
P16 TOBOOFF/INTPO8/ADTRGO/INTADTO/A6"™°* | 72|93 |21 |B5
P17 TOBOO/INTPO9/A7""? 7119220 |C5
P20 TOB1T1/TIB11/TOB11 23|28 |56 | P3
P21 TOB1B1/TIB12/TOB12 24|29 | 57 | N3
P22 TOB1T2/TIB13/TOB13 25|30 |58 | P4
P23 TOB1B2/TIB10 26 | 31 | 59 | N4
P24 TOB1T3/EVTB1 27 |1 32 | 60 | M4
P25 TOB1B3/TRGBH1 28 | 33 | 61 |M5
P26 TOB10/TOB1OFF/INTP10/ADTRG1/INTADT1 | 29 | 34 | 62 | M6
P27 DMS"*! 36 | 45 | 73 (M11

Notes 1. V850E/IG3 only
2. PD70F3454GC-8EA-A and 70F3454F1-DA9-A only

Remark |F3: V850E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(2/4)
Pin Alternate-Function Pin Name Pin No. 1/0O Circuit Recommended Connection
IF3| 163 Type
GC|GC|GF|F1
P30 RXDA1/SCL 46 | 55 | 83 |K13 5-AH Input:  Independently connect to
P31 TXDA1/SDA 47 | 56 | 84 |K12 EVooo, EVoor, EVona™**
P32 SIB1/RXDA2/CS1™"" 48 | 57 | 85 |J14 x Evf.,s.f;E.V =
EVss2 via a resistor.
P33 SOB1/TXDA2 49 | 58 | 86 |J13 5-AG Output: Leave open.
P34 SCKB1/INTP11/CS0""" 50 | 59 | 87 |J12 5-AH
P35 SIB2/RXDB 51| 60 | 88 [H14
P36 SOB2/TXDB 52 | 61 |89 [H13 5-AG
P37 SCKB2/INTP12/ASTB"™"" 53 | 62 | 90 [H12 5-AH
P40 SIBO/RXDAO 38|47 | 75 |P12
P41 SOBO/TXDAQ/DCK"** 39 | 48 | 76 [N12 5-AG
P42 SCKBO/INTP13/DDI"** 40 |49 | 77 [M14|  5-AH
P43 TECR1/TIT10/TOT10/INTP14 41|50 |78 [M13
P44 TENC10/EVTT1/INTP15/WAIT"*"" 42 | 51 | 79 |L14
P45 TENC11/TIT11/TOT11/INTP16/WR1""" 43|52 |80 |L13
P46 TOA40/TIA40/INTP17/WRO"™*" 44 | 53 | 81 |L12
P47 TOA41/TIA41/INTP18/RD""" 45 | 54 | 82 |K14
P70 ANI20 20 | 25|53 | L1 11-G Independently connect to AVssz2
P71 ANI21 19 |24 |52 | L2 via a resistor.
P72 ANI22 18 [ 23 | 51 | L3
P73 ANI23 17 | 22 | 50 | K1
p74"e? ANI24""? - | 21|49 |K2
p75"e? ANI25"*? - |20|48|K3
P76"** ANI26""* - | 19| 47 | K4
p77"e? ANI27"*? - | 18|46 | J4
PDLO ADOQ" "’ 65|81 | 9 |A10 5-AG Input:  Independently connect to
PDLA AD1Me 64180 8 [B10 EVooo, EVop1, EVop2"**?
or EVsso, EVsst,
PDL2 AD2"*" 63|79 | 7 |A11 EVes? via a resistor.
PDL3 AD3"™"! 62|78 | 6 |B11 Output: Leave open.
Notes 1. xPD70F3454GC-8EA-A and 70F3454F1-DA9-A only
2. VB850E/IG3 only
Remark [F3: V850E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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CHAPTER 2 PIN FUNCTIONS

(3/4)
Pin Alternate-Function Pin Name Pin No. 1/0O Circuit Recommended Connection

IF3 1G3 Type

GC|GC|GF | F1
PDL4 AD4"*! 61|77 | 5 |C11 5-AG Input:  Independently connect to

Note 2
PDL5 AD5""/FLMD1 60 |76 | 4 |A12 EVoo, EVoot, EVooz
o or EVsso, EVssi,

PDL6 AD6 59 (75| 3 |B12 EVss2"°2 via a resistor.
PDL7 AD7"*! 58 |74 | 2 |C14 Output: Leave open.
PDLS8 ADg""" 57|73| 1 |C13
PDL9 ADg"*" 56 | 72 |100(D14
PDL10"™"?* | AD10™"" - | 71|99 |D13
PDL11""*? AD11M*! - | 70 | 98 [D12
PDL12%"?* | AD12""" - | 69|97 |E14
PDL13""? AD13"%"*" - | 68|96 [E13
PDL14""°? | AD14™"" - | 67|95 |E12
PDL15""? AD15"*" - | 66|94 [F12
ANIOO ANIO5 1 2 |30 | D1 7-C Connect to AVsso or AVssi.
ANIO1 - 2| 3 |31 |D2
ANIO2 - 3|4 |32|E3
ANIO3 CREFOL 4 |5 |33|F3
ANIO4 CREFOF 5|6 |34 |F4
ANI10 ANI15 16 | 17 | 45 | U1
ANI11 ANI16 1516 |44 | J2
ANI12 ANI17 14 | 15 | 43 | H3
ANI13 CREF1L 13|14 |42 |G3
ANI14 CREF1F 1213 |41 | G4

Notes 1. 4PD70F3454GC-8EA-A and 70F3454F1-DA9-A only
2. V850E/IG3 only

Remark |F3: V850E/IF3
IG3: V850E/IG3
GC (V850E/IF3): 80-pin plastic LQFP (14 x 14)
GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)
F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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(4/4)
Pin Alternate-Function Pin Name Pin No. 1/0 Circuit Recommended Connection
IF3 IG3 Type
GC|GC|GF| F1
DDO"™"' - - |44 | 72| M10 3-C Leave open (output when DRST
is high-level).
DRST™*" - - 43|71 | M9 2-M Leave open (on-chip pull-down
resistor).
FLMDO - 37|46 | 74| N9 2 -
ICo™*? - -|-|-1| E5 - Connect to EVsso, EVsst, or EVssz.
IC1"*e? - - | - | - |Note3 Leave open
|c2"e? - - | = | - |Note 4 Independently connect to AVss2
via a resistor.
RESET - 35(40| 68| P9 2 Pull this pin up when the power-
on-clear circuit (POC) is used.
Notes 1. V850E/IG3 only
2. 4PD70F3454F1-DA9-A only
3. A2, A13, B13, B14, C12, D4 to D11, E11, F11, G11, H11, J11, K11, L5 to L11, M7, M8, M12, N1, N13,
N14, P2, P13
4. H4,J3
Remark |IF3: V850E/IF3
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IG3: V850E/IG3

GC (VB850E/IF3): 80-pin plastic LQFP (14 x 14)

GC (V850E/IG3): 100-pin plastic LQFP (fine pitch) (14 x 14)
GF (V850E/IG3): 100-pin plastic LQFP (14 x 20)

F1 (V850E/IG3): 161-pin plastic FBGA (10 x 10)
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2.4 Pin I/O Circuits

EVsso, EVss1, EVss2Note

AVsso, AVss1

CREFOL, CREFOF,
CREF1L, CREF1F (pin level)

Type 2 Type 5-AH EVopo, EVop1, EVop2Note
Pull-up |
enable DO | P-ch
EVopo, EVop1, EVbp2Nte
N Data 4.:D3_| P-ch
IN/OUT
Output N-ch
Schmitt-triggered input with hysteresis characteristics disable
EVsso, EVss1, EVss2Note
@i
Input
enable
Type 2-M Type 7-C n
IN o—s omparator
IN

ID Comparator

EVsso, EVssi1, EVss2Nete

T

enable

Note VB850E/IG3 only
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Type 3-C Type 11-G AVbp2
EVobo, EVob1, EVop2Note
Data— - |[-pcn
——OIN/OUT
P-ch Output N-ch
disable
Data out L AVss2
Comparator
N-ch
T
VRer
(Threshold voltage) av/ee,
EVsso, EVssi1, EVss2Note g
Input enable
Type 5-AG EVooo, EVop1, EVop2Note
Pull-up |
enable DO [ [ P-ch
EVooo, EVop1, EVop2Nete
IN/OUT
Output N-ch
disable
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CHAPTER 3 CPU FUNCTION

The CPU of the V850E/IF3 and V850E/IG3 is based on RISC architecture and executes almost all the instructions
in one clock cycle using 5-stage pipeline control.

3.1 Features

Minimum instruction execution time: 15.6 ns (@ 64 MHz internal operation)
Thirty-two 32-bit general-purpose registers

Internal 32-bit architecture

Five-stage pipeline control

Multiply/divide instructions

Saturated operation instructions

One-clock 32-bit shift instruction

Load/store instruction with long/short instruction format

OO0OO0OO0OO0OO0OO0OO0O0

Four types of bit manipulation instructions
SET1
e CLR1
NOTH1
e TST1
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3.2 CPU Register Set
The registers of the V850E/IF3 and V850E/IG3 can be classified into two categories: a general-purpose program
register set and a dedicated system register set. All the registers have a 32-bit width.

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

Figure 3-1. CPU Register Set

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

31 0 31 0
r0  (Zero register) EIPC (Status saving register during interrupt)
r1  (Assembler-reserved register) EIPSW (Status saving register during interrupt)
r2
r3  (Stack pointer (SP)) FEPC (Status saving register during NMI)
r4  (Global pointer (GP)) FEPSW (Status saving register during NMI)
r5  (Text pointer (TP))
ré
r7
r8
r9
r10 CTPC (Status saving register during CALLT execution)
ri1 CTPSW (Status saving register during CALLT execution)
r12
r13 DBPC (Status saving register during exception/debug trap)
r14 DBPSW (Status saving register during exception/debug trap)
r15
r6 [ CTBP (CALLT base pointer) |
r17
r18
r19
r20
r21
r22
r23
r24
r25
r26
r27
r28
r29
r30 (Element pointer (EP))
r31 (Link pointer (LP))

ECR (Interrupt source register) |

PSW (Program status word) |

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. Any of these registers can be used as a data
variable or address variable.

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

Table 3-1. General-Purpose Registers

Name Usage Operation

r0 Zero register Always holds 0

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

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

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

r4 Global pointer Used to access global variable in data area

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

r6 to r29 Address/data variable registers

r30 Element pointer Base pointer when memory is accessed

r31 Link pointer Used by compiler when calling function

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

After reset: 00000000H

31 2625 10
I B I N B B B O

PC Fixed to 0 Instruction address during execution 0

62 User's Manual U18279EJ3VOUD



CHAPTER 3 CPU FUNCTION

3.2.2 System register set

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

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

Table 3-2. System Register Numbers

System System Register Name Operand Specification
Register No. LDSR Instruction | STSR Instruction
0 Interrupt status saving register (EIPC)"*’ v v
1 Interrupt status saving register (EIPSW)""’ v v
2 NMI status saving register (FEPC) v v
3 NMI status saving register (FEPSW) v v
4 Interrupt source register (ECR) x v
5 Program status word (PSW) Y v

61to 15 Reserved for future function expansion (operations that access these X X

register numbers cannot be guaranteed).
16 CALLT execution status saving register (CTPC) v v
17 CALLT execution status saving register (CTPSW) v v
18 Exception/debug trap status saving register (DBPC) rete2 e
19 Exception/debug trap status saving register (DBPSW) rete et
20 CALLT base pointer (CTBP) v v

21 to 31 Reserved for future function expansion (operations that access these x X

register numbers cannot be guaranteed).

Notes 1. Because this register has only one set, to enable multiple interrupts, it is necessary to save this register
by program.

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

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

Remark V: Access allowed

x: Access prohibited
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CHAPTER 3 CPU FUNCTION

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

respectively.
31 2625 0
B B B B B B S ) B B B After reset
EIPC o|jojo|o|o|0 (PC contents saved) 0
XXXXXXXH
(x: Undefined)
31 8 7 0
T T 1 T 11
After reset
EIPSW o|0|0(0|0|0O|O|0O|0O|O|O(0O|0O|0O|O[O|0|0|0O|0|0|0O|0|0|(PSW contents saved) 000000xxH

(x: Undefined)
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(2) NMI status saving registers (FEPC, FEPSW)
There are two NMI status saving registers, FEPC and FEPSW.
Upon occurrence of a non-maskable interrupt (NMI), the contents of the program counter (PC) are saved to
FEPC and the contents of the program status word (PSW) are saved to FEPSW.
The address of the next instruction following the instruction executed when a non-maskable interrupt occurs is
saved to FEPC, except for some instructions.
The current PSW contents are saved to FEPSW.
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 enabled.
Bits 31 to 26 of FEPC and bits 31 to 8 of FEPSW are reserved (fixed to 0) for future function expansion.

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

31 2625 0

B B B B ) B Y ) B Y B B B After reset
FEPC olololololo (PC contents saved) 0

XXXXXXXH
(x: Undefined)

31 8 7 0

T T 1 T 11

After reset
FEPSW o|0|of0|0|O(0O|0O|O|O(0O|0O|0|O(0O|0|0O|0O|0O|0|0|0|0]|0|(PSW contents saved) 000000xxH

(x: Undefined)

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

31 1615 0
coR T T T 1 11 \FE\CC\ T T T 1 11 T T T 1 11 \EIC\:C\ T T T 1 11 After reset
00000000H
Bit position | Bit name Description
311016 FECC Non-maskable interrupt (NMI) exception code
15t0 0 EICC Exception, maskable interrupt exception code
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(4) Program status word (PSW)

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

When the contents of this register are changed using the LDSR instruction, the new contents become valid
immediately following completion of LDSR instruction execution. Interrupt request acknowledgment is held
pending while a write to the PSW is being executed by the LDSR instruction.

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

(1/2)
31 876543210
L L L L L L L
After reset
PSW RFU NP|EP|ID |SAT|CY|OV|S | Z 00000020H
Bit position | Flag name Description
31to8 RFU Reserved field. Fixed to 0.
7 NP Indicates that non-maskable interrupt (NMI) servicing is in progress. This flag is set to 1 when
an NMI request is acknowledged, and disables multiple interrupts.
0: NMI servicing not in progress
1: NMI servicing in progress
6 EP Indicates that exception processing is in progress. This flag is set to 1 when an exception
occurs. Moreover, interrupt requests can be acknowledged even when this bit is set.
0: Exception processing not in progress
1: Exception processing in progress
5 ID Indicates whether maskable interrupt request acknowledgment is enabled.
0: Interrupt enabled (EI)
1: Interrupt disabled (DI)
4 SAT™" Indicates that the result of executing a saturated operation instruction has overflowed and that
the calculation result is saturated. Since this is a cumulative flag, it is set to 1 when the result of
a saturated operation instruction becomes saturated, and it is not cleared to 0 even if the
operation results of successive instructions do not become saturated. This flag is neither set
nor cleared when arithmetic operation instructions are executed.
0: Not saturated
1: Saturated
3 CcY Indicates whether carry or borrow occurred as the result of an operation.
0: No carry or borrow occurred
1: Carry or borrow occurred
2 ov'e Indicates whether overflow occurred during an operation.
0: No overflow occurred
1: Overflow occurred.
1 S Indicates whether the result of an operation is negative.
0: Operation result is positive or 0.
1: Operation result is negative.
0 4 Indicates whether operation result is 0.
0: Operation result is not 0.
1: Operation result is 0.
Remark Note is explained on the following page.
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2/2)

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

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

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

31 2625 0
B B B ) B B ) B B ) ) B B B B B After reset
CTPC olololololo (PC contents saved) OXXXXXXXH
(x: Undefined)
31 8 7 0
T T T 1 11
After reset
CTPSW 0|0|0(0|0|0|0|0|0O|0|0|0|0|0[|0O|0|0|0|0|0|0|0|0|0|(PSW contents saved) 000000xxH

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

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

31 2625 0
L L P I L After reset
DBPC 0|0|0|0|0]|0 (PC contents saved)

OxxxxxxxH

(x: Undefined)
31 8 7 0

T T 1 1 11
After reset
DBPSW o/o|oj0|0(0O|O|O|0O(0O|0O|0O|0|0|0|0|0|0|0O|0|0|0|0]O0 |(PSW contents saved) 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 S O B I O I

After reset
OxxxxxxxH
(x: Undefined)

CTBP 0/0|0|0|0|0 (Base address)
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3.3 Operating Modes

3.3.1 Operating modes
The V850E/IF3 and V850E/IG3 have the following operating modes. Mode specification is carried out using the
FLMDO and FLMD1 pins.

(1) Normal operation mode
In this mode, execution branches to the reset entry address in the internal ROM and instruction processing is
started when system reset is released.

(2) Flash memory programming mode
If this mode is specified, a program can be written to the internal flash memory by the flash memory
programmer.

3.3.2 Operating mode specification

The operating mode is specified according to the status (input level) of the FLMDO and FLMD1 pins.

In the normal operating mode, input a low level to the FLMDO pin after reset.

When the flash memory programmer is connected, a high level is input to the FLMDO pin by the flash memory
programmer in the flash memory programming mode; however, in the self-programming mode, input a high level via
an external circuit.

Other than in the self-programming mode, fix the specifications of these pins in the application system, and do not
change then during operation.

FLMD1 FLMDO Operating Mode Remarks
X L Normal operation mode Internal ROM area is allocated from address 000000H.
L H Flash memory programming mode -
H H Setting prohibited

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

3.4.1 CPU address space

The CPU of the V850E/IF3 and V850E/IG3 has 32-bit architecture and supports up to 4 GB of linear address space

(data space) during operand addressing (data access). Also, in instruction address addressing, a maximum of 64 MB
of linear address space (program space) is supported.

Figure 3-2 shows the CPU address space.

Figure 3-2. CPU Address Space

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

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

Physical address x0000000H can be seen as CPU address 00000000H, and in addition, can be seen as address
10000000H, address 20000000H, ... , address EO000000H, or address FOOOO000H.

Figure 3-3. Images on Address Space

CPU address space

FFFFFFFFH .
Image \\\
FO000000H \\\
EFFFFFFFH A N
Image I VRN
. T~ < Physical address space
EO000000H \\ 7] _~Ri . FFFFFFFH
DFFFFFFFH . ' s On-chip peripheral I1/0O
AN N Internal RAM
Image R s
~L L T External memory
20000000H o RN
1FFFFFFFH K BN Internal ROM 0000000H
Image / 7 //
10000000H v /
OFFFFFFFH K
Image e
00000000H !
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3.4

.3 Wraparound of CPU address space

(1) Program space

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

Therefore, the upper-limit address of the program space, address 03FFFFFFH, and the lower-limit address
00000000H become contiguous addresses. Wraparound refers to a situation like this whereby the lower-limit
address and upper-limit address become contiguous.

Caution The 4 KB area of 03FFF000H to 03FFFFFFH can be seen as an image of OFFFFOOOH to
OFFFFFFFH. This area is access-prohibited. Therefore, do not execute any branch address
calculation in which the result will reside in any part of this area.

00000001H Program space

00000000H

(+) direction (-) direction
03FFFFFFH

03FFFFFEH
. Program space

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

00000001H Data space
00000000H
(+) direction (-) direction
FFFFFFFFH
FFFFFFFEH
Data space
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3.4.4 Memory map
The V850E/IF3 and V850E/IG3 reserve areas as shown in Figure 3-4.

Figure 3-4. Memory Map

uPD70F3452 (V850E/IF3) uPD70F3451 (VB50E/IF3)
1uPD70F3454 (V850E/IG3) uPD70F3453 (V850E/IG3
XFFFFFFFH
On-chip peripheral On-chip peripheral 4KB
1/O area I/O area
xFFFFOOOH) ) . I
XxFFFEFFFH A hibi 19 KB
XFFFEQOOH| | ccess prohibited 1]
XFFFDFFFHT |nternal RAM area
Internal RAM area 8 KB
xFFFCOOOHY}, . Loy
xFFFBFFFH
~— Access prohibited <= 2= Access prohibited {— | 256 MB
x0400000H) ) B
Xx03FFFFFH
External memory External memory 3 MB
area°te areah°te
xotooo00HY) ). T
Xx00FFFFFH
Access prohibited Access prohibited
1MB
x0040000H4) Nl
Xx003FFFFH 256 KB
x0020000H £ -Internal ROM area |- - - ===~ S
X001 FFFFH Internal ROM area 1128 KB
x0000000H

Note 1PD70F3454GC-8EA-A and 70F3454F1-DA9-A: External memory area
Others: Access prohibited area
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3.4.5 Area

(1) Internal ROM area
1 MB of internal ROM area, addresses 00000H to FFFFFH, is reserved.

(a) puPD70F3451 (V850E/IF3), uPD70F3453 (V850E/IG3)
128 KB are provided at addresses 000000H to 01FFFFH as physical internal ROM.

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

00FFFFFH
- Access =
prohibited area
0020000H
001FFFFH
Internal ROM
0000000H

(b) xPD70F3452 (V850E/IF3), uPD70F3454 (V850E/IG3)
256 KB are provided at addresses 000000H to 03FFFFH as physical internal ROM.

Figure 3-6. Internal ROM Area (256 KB)

00FFFFFH
- Access -
prohibited area
0040000H
003FFFFH
Internal ROM
0000000H
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(2) Internal RAM area
The 12 KB area of addresses FFFCO00H to FFFEFFFH is reserved for the internal RAM area.

(a) 4PD70F3451 (V850E/IF3), uPD70F3453 (V850E/IG3)
The 8 KB area of addresses FFFCO00H to FFFDFFFH is provided as physical internal RAM.

Caution The following areas are access-prohibited.
Addresses FFFEO00H to FFFEFFFH

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

FFFEFFFH
Access prohibited
FFFEQOOH
FFFDFFFH
Internal RAM area (8 KB)
FFFCO00H

(b) uPD70F3452 (V850E/IF3), uPD70F3454 (V850E/IG3)
The 12 KB area of addresses FFFCO00H to FFFEFFFH is provided as physical internal RAM.

Figure 3-8. Internal RAM Area (12 KB)

FFFEFFFH

Internal RAM area (12 KB)

FFFCO00H
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(3) On-chip peripheral I/O area
4 KB of memory, addresses FFFFOOOH to FFFFFFFH, is provided as an on-chip peripheral I/O area.
An image of addresses FFFFO00H to FFFFFFFH can be seen at addresses 3FFFO00H to 3FFFFFFH"".

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

Figure 3-9. On-Chip Peripheral I/O Area

FFFFFFFH

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

FFFFOOOH

76

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

Cautions 1. In the V850E/IF3 and V850E/IG3, if a register is word accessed, halfword access is
performed twice in the order of lower address, then higher address of the word area,
disregarding the lower 2 bits of the address.

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

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

Addresses 3FFF000H to 3FFFFFFH cannot be specified as the source/destination
address of DMA transfer. Be sure to use addresses FFFFOOOH to FFFFFFFH for the
source/destination address of DMA transfer.

(4) External memory area (#PD70F3454GC-8EA-A and 70F3454F1-DA9-A only)

3 MB (0100000H to O3FFFFFH) are available for the external memory area. For details, sce CHAPTER 18
BUS CONTROL FUNCTION.
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3.4.6 Recommended use of address space

The architecture of the V850E/IF3 and V850E/IG3 requires that a register that serves as a pointer be secured for
address generation in operand data accessing of data space. Operand data access from instruction can be directly
executed at the address in this pointer register area £32 KB. However, because the general-purpose registers that
can be used as a pointer register are limited, by minimizing the deterioration of address calculation performance when
changing the pointer value, the number of usable general-purpose registers for handling variables is maximized, and
the program size can be saved.

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

(2) Data space
With the V850E/IF3 and V850E/IG3, a 256 MB physical address space is seen as 16 images in the 4 GB CPU
address space. The highest bit (bit 25) of this 26-bit address is assigned as an address sign-extended to 32
bits.

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

Example 4PD70F3454 (V850E/IG3)

0003FFFFH

00007FFFH

Internal ROM area 32 KB

(R=) 00000000H

On-chip peripheral

FFFFFO00H /O area 4KB
FFFFEFFFH

Internal RAM area 12 KB
FFFFCO00H
FFFFBFFFH
FEFF8000H Jommomomoeeoos
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Figure 3-10. Recommended Memory Map

Program space
64 MB

Notes 1.

<

Program space Data space
FFFFFFFFH
On-chip
peripheral I/O
FFFFFOOOH{ .
FFFFEFFFH
FEFFCO00H Internal RAM
FFFEBFFFH[ 777777 B
04000000H] 1.7 ]
03FFFFFFH
On-chip
peripheral I/QNete !
03FFFOO0OH Access
L prohibited"'*2
nterna
03FFCOO0O0H
03FFBFFFH
Access
prohibitedNete 2
00400000H .
003FFFFFH
External External
memory memory
areaNote 3 areaNOte 3
00100000H B
000FFFFFH
00040000H) | I - _’:_:
0003FFFFH s
Internal ROM ) Internal ROM
00000000H -7

to FFFFFFFH.
2. The operation is not guaranteed if an access-prohibited area is accessed.
3. uPD70F3454GC-8EA-A and 70F3454F1-DA9-A: External memory area

Others:

Remarks 1.

Access prohibited area

The arrows indicate the recommended area.

On-chip
peripheral I/O

Internal RAM

Access
prohibitedNete 2

External
memory
areaNole 3

Internal ROM

Note 2

2. This is a recommended memory map for the xPD70F3454 (V850E/IG3).

XFFFFFFFH

XFFFFO00H
XFFFEFFFH

XFFFCO00H
XFFFBFFFH

x0400000H
X03FFFFFH

X0100000H
X00FFFFFH

x0040000H
x003FFFFH

x0000000H

This area is access-prohibited. To access the on-chip peripheral 1/O, specify addresses FFFFOOOH
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3.4.7 On-chip peripheral I/O registers

(1/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16

FFFFFO04H Port DL register PDL R/W Undefined

FFFFFO04H Port DLL register PDLL v Undefined

FFFFFOO5H Port DLH register PDLH v Undefined
FFFFF024H Port DL mode register PMDL v | FFFFH

FFFFF024H Port DL mode register L PMDLL v FFH

FFFFFO25H Port DL mode register H PMDLH v FFH
FFFFF044H Port DL mode control register PMCDL v | 0000H

FFFFF044H Port DL mode control register L PMCDLL v O00H

FFFFF045H Port DL mode control register H PMCDLH v O00H
FFFFFO66H Bus size configuration register BSC \ | 5555H
FFFFFOGEH System wait control register VSWC v 77H
FFFFFO80H DMA source address register OL DSAOL V' | Undefined
FFFFFO82H DMA source address register OH DSAOH V' | Undefined
FFFFF084H DMA destination address register OL DDAOL V' | Undefined
FFFFFO86H DMA destination address register OH DDAOH V' | Undefined
FFFFFO88H DMA source address register 1L DSA1L V' | Undefined
FFFFFO8AH DMA source address register 1H DSA1H V' | Undefined
FFFFFO8CH DMA destination address register 1L DDA1L V' | Undefined
FFFFFO8EH DMA destination address register 1H DDA1H V' | Undefined
FFFFFO90H DMA source address register 2L DSA2L V' | Undefined
FFFFFO092H DMA source address register 2H DSA2H V' | Undefined
FFFFF094H DMA destination address register 2L DDA2L V' | Undefined
FFFFFO96H DMA destination address register 2H DDA2H V' | Undefined
FFFFFO98H DMA source address register 3L DSA3L v | Undefined
FFFFFO9AH DMA source address register 3H DSA3H V' | Undefined
FFFFFO9CH DMA destination address register 3L DDA3L V' | Undefined
FFFFFO9EH DMA destination address register 3H DDA3H V' | Undefined
FFFFFOCOH DMA transfer count register 0 DBCO V' | Undefined
FFFFFOC2H DMA transfer count register 1 DBC1 V' | Undefined
FFFFFOC4H DMA transfer count register 2 DBC2 V' | Undefined
FFFFFOC6H DMA transfer count register 3 DBC3 V' | Undefined
FFFFFODOH DMA addressing control register 0 DADCO v | 0000H
FFFFFOD2H DMA addressing control register 1 DADCH1 v | 0000H
FFFFFOD4H DMA addressing control register 2 DADC2 v | 0000H
FFFFFOD6H DMA addressing control register 3 DADC3 v | 0000H
FFFFFOEOH DMA channel control register 0 DCHCO S v 00H
FFFFFOE2H DMA channel control register 1 DCHC1 \/ v 00H
FFFFFOE4H DMA channel control register 2 DCHC2 S v 00H
FFFFFOE6H DMA channel control register 3 DCHC3 \/ v 00H
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(2/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF100H Interrupt mask register 0 IMRO R/W FFFFH
FFFFF100H Interrupt mask register OL IMROL FFH
FFFFF101H Interrupt mask register OH IMROH FFH
FFFFF102H Interrupt mask register 1 IMR1 \ | FFFFH
FFFFF102H Interrupt mask register 1L IMR1L FFH
FFFFF103H Interrupt mask register 1H IMR1H FFH
FFFFF104H Interrupt mask register 2 IMR2 N | FFFFH
FFFFF104H Interrupt mask register 2L IMR2L FFH
FFFFF105H Interrupt mask register 2H IMR2H FFH
FFFFF106H Interrupt mask register 3 IMR3 \ | FFFFH
FFFFF106H Interrupt mask register 3L IMR3L FFH
FFFFF107H Interrupt mask register 3H IMR3H FFH
FFFFF108H Interrupt mask register 4 IMR4 N | FFFFH
FFFFF108H Interrupt mask register 4L IMR4L FFH
FFFFF109H | Interrupt mask register 4H IMR4H VoW FFH
FFFFF10AH Interrupt mask register 5 IMR5 \ | FFFFH
FFFFF10AH | Interrupt mask register 5L IMR5L VoW FFH
FFFFF10BH | Interrupt mask register 5H IMR5H S < FFH
FFFFF110H Interrupt control register LVILIC VoW 47H
FFFFF112H Interrupt control register LVIHIC S \ 47H
FFFFF114H Interrupt control register PIC00 S \ 47H
FFFFF116H Interrupt control register PICO1 S \ 47H
FFFFF118H Interrupt control register PICO2"" N \ 47H
FFFFF11AH Interrupt control register PICO3"™" \/ \ 47H
FFFFF11CH Interrupt control register PIC0O4"" N \/ 47H
FFFFF11EH Interrupt control register PICO5"" \/ \ 47H
FFFFF120H Interrupt control register PICO6™" N \ 47H
FFFFF122H Interrupt control register PICO7"" \/ \ 47H
FFFFF124H Interrupt control register PICO8 S \ 47H
FFFFF126H Interrupt control register PIC09 S \ 47H
FFFFF128H Interrupt control register PIC10 S \ 47H
FFFFF12AH Interrupt control register PIC11 S \ 47H
FFFFF12CH Interrupt control register PIC12 N \ 47H
FFFFF12EH Interrupt control register PIC13 S \ 47H
FFFFF130H Interrupt control register PIC14 S \ 47H
FFFFF132H Interrupt control register PIC15 S \ 47H
FFFFF134H Interrupt control register PIC16 S \ 47H
FFFFF136H Interrupt control register PIC17 S \ 47H
FFFFF138H Interrupt control register PIC18 S \ 47H
FFFFF13AH Interrupt control register CMPICOL S \ 47H

Note V850E/IG3 only
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(3/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF13CH Interrupt control register CMPICOF RW | v | 47H
FFFFF13EH Interrupt control register CMPICIL v \/ 47H
FFFFF140H Interrupt control register CMPIC1F v \/ 47H
FFFFF142H Interrupt control register TBOOVIC v \/ 47H
FFFFF144H Interrupt control register TBOCCICO N A 47H
FFFFF146H Interrupt control register TBOCCICH Nl 47H
FFFFF148H Interrupt control register TBOCCIC2 v S 47H
FFFFF14AH Interrupt control register TBOCCIC3 Nl 47H
FFFFF14CH Interrupt control register TB10OVIC v S 47H
FFFFF14EH Interrupt control register TB1CCICO Nl 47H
FFFFF150H Interrupt control register TB1CCIC1 v S 47H
FFFFF152H Interrupt control register TB1CCIC2 N \/ 47H
FFFFF154H Interrupt control register TB1CCIC3 v \/ 47H
FFFFF156H Interrupt control register TTOOVIC y J 47H
FFFFF158H Interrupt control register TTOCCICO v \/ 47H
FFFFF15AH Interrupt control register TTOCCICH N N 47H
FFFFF15CH Interrupt control register TTOIECIC™* v \/ 47H
FFFFF15EH Interrupt control register TT10VIC v S 47H
FFFFF160H Interrupt control register TT1CCICO Nl 47H
FFFFF162H Interrupt control register TT1CCICH v S 47H
FFFFF164H Interrupt control register TT1IECIC Nl 47H
FFFFF166H Interrupt control register TAOOVIC v S 47H
FFFFF168H Interrupt control register TAOCCICO Nl 47H
FFFFF16AH Interrupt control register TAOCCIC1 v \/ 47H
FFFFF16CH Interrupt control register TA10VIC v \/ 47H
FFFFF16EH Interrupt control register TA1CCICO v \/ 47H
FFFFF170H Interrupt control register TA1CCIC1 y J 47H
FFFFF172H Interrupt control register TA20VIC v \/ 47H
FFFFF174H Interrupt control register TA2CCICO N A 47H
FFFFF176H Interrupt control register TA2CCIC1 N N 47H
FFFFF178H Interrupt control register TA30VIC v S 47H
FFFFF17AH Interrupt control register TA3CCICO N \ 47H
FFFFF17CH Interrupt control register TA3CCIC1 v S 47H
FFFFF17EH Interrupt control register TA40VIC N \ 47H
FFFFF180H Interrupt control register TA4CCICO v S 47H
FFFFF182H Interrupt control register TA4CCICH y J 47H
FFFFF184H Interrupt control register DMAICO v \/ 47H
FFFFF186H Interrupt control register DMAICH y J 47H
FFFFF188H Interrupt control register DMAIC2 v \/ 47H
FFFFF18AH Interrupt control register DMAIC3 N S 47H

Note VB850E/IG3 only
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(4/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16

FFFFF18CH Interrupt control register UREIC RW | \ 47H
FFFFF18EH Interrupt control register URIC \/ \ 47H
FFFFF190H Interrupt control register uTIC \/ \ 47H
FFFFF192H Interrupt control register UIFIC \/ \ 47H
FFFFF194H Interrupt control register uToIC \/ \ 47H
FFFFF196H Interrupt control register UAOREIC VoW 47H
FFFFF198H Interrupt control register UAORIC S \ 47H
FFFFF19AH Interrupt control register UAOTIC VoW 47H
FFFFF19CH Interrupt control register CBOREIC S \ 47H
FFFFF19EH Interrupt control register CBORIC S \ 47H
FFFFF1AOH Interrupt control register CBOTIC S \ 47H
FFFFF1A2H Interrupt control register UA1REIC J J 47H
FFFFF1A4H Interrupt control register UA1RIC \/ \ 47H
FFFFF1A6H Interrupt control register UAI1TIC \/ \ 47H
FFFFF1A8H Interrupt control register CB1REIC \/ \ 47H
FFFFF1AAH Interrupt control register CB1RIC \/ \ 47H
FFFFF1ACH Interrupt control register CB1TIC \/ \ 47H
FFFFF1AEH Interrupt control register UA2REIC S \ 47H
FFFFF1BOH Interrupt control register UA2RIC VoW 47H
FFFFF1B2H Interrupt control register UA2TIC S \ 47H
FFFFF1B4H Interrupt control register CB2REIC VoW 47H
FFFFF1B6H Interrupt control register CB2RIC S \ 47H
FFFFF1B8H Interrupt control register CB2TIC S \ 47H
FFFFF1BAH Interrupt control register licic \/ \ 47H
FFFFF1BCH Interrupt control register ADOIC \/ \ 47H
FFFFF1BEH Interrupt control register AD1IC \/ \ 47H
FFFFF1COH Interrupt control register AD2IC \/ S 47H
FFFFF1C2H Interrupt control register TMOEQICO \/ \ 47H
FFFFF1C4H Interrupt control register TM1EQICO J J 47H
FFFFF1C6H Interrupt control register TM2EQICO VoW 47H
FFFFF1C8H Interrupt control register TM3EQICO S \ 47H
FFFFF1CAH Interrupt control register ADTOIC S \ 47H
FFFFF1CCH Interrupt control register ADT1IC \ \ 47H
FFFFF1FAH In-service priority register ISPR R N \ 00H
FFFFF1FCH Command register PRCMD \ Undefined
FFFFF1FEH Power save control register PSC RW | + S 00H
FFFFF200H A/DO conversion result register 0 ADOCRO R v | 0000H
| FFFFF201H A/DO conversion result register OH ADOCROH \ 00H
FFFFF202H A/DO conversion result register 1 ADOCR1 \ | 0000H
| FFFFF203H A/DO conversion result register 1H ADOCR1H \ 00H
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(5/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF204H A/DO conversion result register 2 ADOCR2 R 0000H
‘ FFFFF205H A/DO conversion result register 2H ADOCR2H S O00H
FFFFF206H A/DO conversion result register 3 ADOCR3 v | 0000H
‘ FFFFF207H A/DO conversion result register 3H ADOCR3H S O00H
FFFFF208H A/DO conversion result register 4 ADOCR4 v | 0000H
‘ FFFFF209H A/DO conversion result register 4H ADOCR4H S O00H
FFFFF20AH A/DO conversion result register 5 ADOCR5 v | 0000H
‘ FFFFF20BH | A/DO conversion result register 5H ADOCR5H S O00H
FFFFF20CH A/DO conversion result register 6 ADOCR6 v | 0000H
‘ FFFFF20DH | A/DO conversion result register 6H ADOCR6H S O00H
FFFFF20EH A/DO conversion result register 7 ADOCR7 v | 0000H
‘ FFFFF20FH A/DO conversion result register 7H ADOCR7H S O00H
FFFFF210H A/DO conversion result register 8 ADOCR8 v | 0000H
‘ FFFFF211H A/DO conversion result register 8H ADOCRS8H S O00H
FFFFF212H A/DO conversion result register 9 ADOCR9 v | 0000H
‘ FFFFF213H A/DO conversion result register 9H ADOCR9H S O00H
FFFFF214H A/DO conversion result register 10 ADOCR10 v | 0000H
‘ FFFFF215H A/DO conversion result register 10H ADOCR10H S O00H
FFFFF216H A/DO conversion result register 11 ADOCR11 v | 0000H
‘ FFFFF217H A/DO conversion result register 11H ADOCR11H S O00H
FFFFF218H A/DO conversion result register 12 ADOCR12 v | 0000H
‘ FFFFF219H A/DO conversion result register 12H ADOCR12H S O00H
FFFFF21AH A/DO conversion result register 13 ADOCR13 v | 0000H
‘ FFFFF21BH | A/DO conversion result register 13H ADOCR13H S O00H
FFFFF21CH A/DO conversion result register 14 ADOCR14 v | 0000H
‘ FFFFF21DH | A/DO conversion result register 14H ADOCR14H S O00H
FFFFF21EH A/DO conversion result register 15 ADOCR15 v | 0000H
‘ FFFFF21FH A/DO conversion result register 15H ADOCR15H S O00H
FFFFF220H A/D converter 0 scan mode register ADOSCM R/W v | 0000H
FFFFF220H | A/D converter 0 scan mode register L ADOSCML 00H
FFFFF221H A/D converter 0 scan mode register H ADOSCMH N 00H
FFFFF222H A/D converter 0 conversion time control register ADOCTC O00H
FFFFF224H A/D converter 0 conversion channel specification ADOCHEN \ | 0000H
register
FFFFF224H A/D converter 0 conversion channel specification ADOCHENL v \/ O00H
register L
FFFFF225H A/D converter 0 conversion channel specification ADOCHENH v N 00H
register H
FFFFF230H A/D converter 0 control register ADOCTLO O00H
FFFFF231H A/D converter 0 trigger select register ADOTSEL N 10H
FFFFF232H A/D converter 0 channel specification register 1 ADOCHA1 O00H
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(6/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF233H A/D converter 0 channel specification register 2 ADOCH2 RW | N 00H
FFFFF240H A/DO conversion result expansion register 0 ADOECRO R N | 0000H
‘ FFFFF241H A/DO conversion result expansion register OH ADOECROH \ O00H
FFFFF242H A/DO conversion result expansion register 1 ADOECR1 v | 0000H
‘ FFFFF243H A/DO conversion result expansion register 1H ADOECR1H \ O00H
FFFFF244H A/DO conversion result expansion register 2 ADOECR2 \ | 0000H
‘ FFFFF245H | A/DO conversion result expansion register 2H ADOECR2H J 00H
FFFFF246H A/DO conversion result expansion register 3 ADOECRS3 v | 0000H
‘ FFFFF247H A/DO conversion result expansion register 3H ADOECR3H \ O00H
FFFFF248H A/DO conversion result expansion register 4 ADOECR4 N | 0000H
‘ FFFFF249H A/DO conversion result expansion register 4H ADOECR4H \ O00H
FFFFF254H A/D converter 0 flag register ADOFLG J 00H
FFFFF255H A/D converter 0 flag buffer register ADOFLGB \ 00H
FFFFF260H Operational amplifier O control register 0 OPOCTLO R/W \ O00H
FFFFF261H Comparator 0 control register 0 CMPOCTLO S 00H
FFFFF262H Comparator 0 control register 1 CMPOCTLA R \ 00H
FFFFF263H Comparator 0 control register 2 CMPOCTL2 R/W \ O00H
FFFFF264H Comparator 0 control register 3 CMPOCTL3 \ 00H
FFFFF270H A/D converter 0 clock select register ADOOCKS \ 00H
FFFFF274H A/D converter 1 clock select register AD10CKS \ 00H
FFFFF278H Comparator output digital noise elimination register OL | CMPNFCOL \ 00H
FFFFF27AH Comparator output digital noise elimination register OF | CMPNFCOF \ O00H
FFFFF27CH Comparator output digital noise elimination register 1L | CMPNFC1L \ 00H
FFFFF27EH Comparator output digital noise elimination register 1F | CMPNFC1F \ 00H
FFFFF280H A/D1 conversion result register 0 AD1CRO R \ | 0000H
‘ FFFFF281H A/D1 conversion result register OH AD1CROH \ 00H
FFFFF282H A/D1 conversion result register 1 AD1CR1 \ | 0000H
‘ FFFFF283H A/D1 conversion result register 1H AD1CR1H \ 00H
FFFFF284H A/D1 conversion result register 2 AD1CR2 \ | 0000H
‘ FFFFF285H A/D1 conversion result register 2H AD1CR2H J 00H
FFFFF286H A/D1 conversion result register 3 AD1CR3 v | 0000H
‘ FFFFF287H A/D1 conversion result register 3H AD1CR3H S 00H
FFFFF288H A/D1 conversion result register 4 AD1CR4 N | 0000H
‘ FFFFF289H A/D1 conversion result register 4H AD1CR4H \ O00H
FFFFF28AH A/D1 conversion result register 5 AD1CR5 \' | 0000H
‘ FFFFF28BH | A/D1 conversion result register 5H AD1CR5H \ 00H
FFFFF28CH A/D1 conversion result register 6 AD1CR6 v | 0000H
‘ FFFFF28DH | A/D1 conversion result register 6H AD1CR6H \ 00H
FFFFF28EH A/D1 conversion result register 7 AD1CR7 \ | 0000H
‘ FFFFF28FH A/D1 conversion result register 7H AD1CR7H \ 00H
FFFFF290H A/D1 conversion result register 8 AD1CR8 \ | 0000H
‘ FFFFF291H A/D1 conversion result register 8H AD1CR8H \ 00H
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(714)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF292H A/D1 conversion result register 9 AD1CR9 R v | 0000H
‘ FFFFF293H A/D1 conversion result register 9H AD1CR9H \/ O00H
FFFFF294H A/D1 conversion result register 10 AD1CR10 v | 0000H
‘ FFFFF295H A/D1 conversion result register 10H AD1CR10H \ 00H
FFFFF296H A/D1 conversion result register 11 AD1CR11 v | 0000H
‘ FFFFF297H A/D1 conversion result register 11H AD1CR11H \/ 00H
FFFFF298H A/D1 conversion result register 12 AD1CR12 v | 0000H
‘ FFFFF299H A/D1 conversion result register 12H AD1CR12H \/ 00H
FFFFF29AH A/D1 conversion result register 13 AD1CR13 v | 0000H
‘ FFFFF29BH | A/D1 conversion result register 13H AD1CR13H S O00H
FFFFF29CH A/D1 conversion result register 14 AD1CR14 v | 0000H
‘ FFFFF29DH | A/D1 conversion result register 14H AD1CR14H \/ O00H
FFFFF29EH A/D1 conversion result register 15 AD1CR15 v | 0000H
‘ FFFFF29FH A/D1 conversion result register 15H AD1CR15H \ O00H
FFFFF2A0H A/D converter 1 scan mode register AD1SCM R/W v | 0000H
FFFFF2A0H | A/D converter 1 scan mode register L AD1SCML N 00H
FFFFF2A1H | A/D converter 1 scan mode register H AD1SCMH v S 00H
FFFFF2A2H A/D converter 1 conversion time control register AD1CTC N \/ 00H
FFFFF2A4H A/D converter 1 conversion channel specification AD1CHEN \' | 0000H
register
FFFFF2A4H | A/D converter 1 conversion channel specification AD1CHENL v S O00H
register L
FFFFF2A5H A/D converter 1 conversion channel specification AD1CHENH v N 00H
register H
FFFFF2BOH A/D converter 1 control register AD1CTLO v \/ 00H
FFFFF2B1H A/D converter 1 trigger select register AD1TSEL N \/ 10H
FFFFF2B2H A/D converter 1 channel specification register 1 AD1CHA1 N \ 00H
FFFFF2B3H A/D converter 1 channel specification register 2 AD1CH2 v S 00H
FFFFF2COH A/D1 conversion result expansion register 0 AD1ECRO R v | 0000H
‘ FFFFF2C1H | A/D1 conversion result expansion register OH AD1ECROH \/ O00H
FFFFF2C2H A/D1 conversion result expansion register 1 AD1ECR1 v | 0000H
‘ FFFFF2C3H | A/D1 conversion result expansion register 1H AD1ECR1H \ 00H
FFFFF2C4H A/D1 conversion result expansion register 2 AD1ECR2 v | 0000H
‘ FFFFF2C5H | A/D1 conversion result expansion register 2H AD1ECR2H \ O00H
FFFFF2C6H A/D1 conversion result expansion register 3 AD1ECR3 v | 0000H
‘ FFFFF2C7H | A/D1 conversion result expansion register 3H AD1ECR3H \/ 00H
FFFFF2C8H A/D1 conversion result expansion register 4 AD1ECR4 v | 0000H
‘ FFFFF2C9H | A/D1 conversion result expansion register 4H AD1ECR4H S O00H
FFFFF2D4H A/D converter 1 flag register AD1FLG \ O00H
FFFFF2D5H A/D converter 1 flag buffer register AD1FLGB S O00H
FFFFF2EOH Operational amplifier 1 control register 0 OP1CTLO R/W S O00H
FFFFF2E1H Comparator 1 control register 0 CMP1CTLO \/ O00H
FFFFF2E2H Comparator 1 control register 1 CMP1CTLA R S O00H
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(8/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16
FFFFF2E3H Comparator 1 control register 2 CMP1CTL2 R/W \ 00H
FFFFF2E4H Comparator 1 control register 3 CMP1CTL3 \ O00H
FFFFF2FOH A/D trigger falling edge specification register ADTF \ 00H
FFFFF2F2H A/D trigger rising edge specification register ADTR \ O00H
FFFFF2F4H Comparator output interrupt falling edge specification | CMPOF S \ 00H
register
FFFFF2F6H Comparator output interrupt rising edge specification | CMPOR S \ O00H
register
FFFFF2F8H A/DLDTRGH input select register ADLTSH \ 00H
FFFFF2FAH A/DLDTRG2 input select register ADLTS2 \ O00H
FFFFF310H Digital noise elimination 0 control register 14 INTNFC14 \ 00H
FFFFF312H Digital noise elimination 0 control register 15 INTNFC15 \ O00H
FFFFF314H Digital noise elimination 0 control register 16 INTNFC16 \ 00H
FFFFF400H Port 0 register PO \ \ Undefined
FFFFF402H Port 1 register P1 N \ Undefined
FFFFF404H Port 2 register P2 S \ Undefined
FFFFF406H Port 3 register P3 N \ Undefined
FFFFF408H Port 4 register P4 S \ Undefined
FFFFF420H Port 0 mode register PMO VoW FFH
FFFFF422H Port 1 mode register PM1 S \ FFH
FFFFF424H Port 2 mode register PM2 VoW FFH
FFFFF426H Port 3 mode register PM3 S \ FFH
FFFFF428H Port 4 mode register PM4 VoW FFH
FFFFF440H Port 0 mode control register PMCO S \ O0H
FFFFF442H Port 1 mode control register PMCH1 VoW 00H
FFFFF444H Port 2 mode control register PMC2 S \ O0H
FFFFF446H Port 3 mode control register PMC3 VoW 00H
FFFFF448H Port 4 mode control register PMC4 S \ O0H
FFFFF460H Port 0 function control register PFCO VoW 00H
FFFFF462H Port 1 function control register PFCA S \ O00H
FFFFF464H Port 2 function control register PFC2 VoW 00H
FFFFF466H Port 3 function control register PFC3 S \ O0H
FFFFF468H Port 4 function control register PFC4 VoW 00H
FFFFF480H Bus cycle type configuration register 0 BCTO v | CCCCH
FFFFF484H Data wait control register 0 DWCO N | 7777H
FFFFF488H Address wait control register AWC \ | FFFFH
FFFFF48AH Bus cycle control register BCC N | AAAAH
FFFFF48EH Bus clock division control register DvVC 81H
FFFFF540H TMMO control register O TMOCTLO N O00H
FFFFF544H TMMO compare register 0 TMOCMPO v | 0000H
FFFFF550H TMM1 control register 0 TM1CTLO VoW 00H
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(9/14)
Address Function Register Name Symbol R/W Bit Units for After Reset
Manipulation
1 8 16

FFFFF554H TMM1 compare register 0 TM1CMPO R/W 0000H
FFFFF560H TMM2 control register 0 TM2CTLO v \/ 00H
FFFFF564H TMM2 compare register 0 TM2CMPO v | 0000H
FFFFF570H TMM3 control register 0 TM3CTLO v \/ 00H
FFFFF574H TMM3 compare register 0 TM3CMPO v | 0000H
FFFFF580H TMTO control register 0 TTOCTLO Nl 00H
FFFFF581H TMTO control register 1 TTOCTLA1 N v 