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The application circuits and their parameters are for reference only and are not intended for use in actual design-ins.

Purchase of NEC 12C components conveys a license under the Philips I2C Patent Rights to use these components
in an 12C system, provided that the system conforms to the 12C Standard Specification as defined by Philips.

The information in this document is subject to change without notice.

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

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. No license, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard”, "Special", and "Specific”. The Specific quality grade applies only to devices developed based on a
customer designated “quality assurance program* for a specific application. The recommended applications of
adevice depend on its quality grade, as indicated below. Customers must check the quality grade of each device
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: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEG devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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NOTES FOR CMOS DEVICES

(D PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

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

® HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

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

® STATUS BEFORE INITIALIZATION OF MOS DEVICES
Note:
Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until

the reset signal is received. Reset operation must be executed immediately after power-on for
devices having reset function.

FIP is a trademark of NEC Corporation

EEPROM and IEBus are trademarks of NEC Corporation.

MS-DOS and Windows are trademarks of Microsoft Corporation.

IBM-DOS PC/AT and PC DOS are trademarks of International Business Machines Corporation.
HP2000 Series 300, HP9000 Series 700, and HP-UX are trademarks of Hewlett-Packard Company.
SPARCstation is a trademark of SPARC International, inc.

Sun OS is a trademark of Sun Microsystems, Inc.

Ethernet is a trademark of Xerox Corp.

NEWS and NEWS-OS are trademarks of Sony Corporation.

OSF/Motif is a trade mark of OpenSoftware Foundation, Inc..

TRON is an abbreviation of The Realtime Operating system Nucleus.

ITRON is an abbreviation of Industriat TRON. C
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The export of these products from Japan is regulated by the Japanese government. The export of some or all of these
products may be prohibited withaut governmental license. To export or re-export some or all of these products from a
country other than Japan may also be prohibited without a license from that country. Please call an NEC sales
representative.

License not needed:
pPD78F0034CW, 78F0034GC-AB8, 78F0034GK-8A8
pPD78F0034YCW, 78F0034YGC-AB8, 78F0034YGK-8A8

The customer must judge the need for license:
1PD780021 CW-xxx, 780022CW-xxx, 780023CW-xxx, 780024CW-xxx
UPD780021GC-xxx-AB8, 780022GC-xxx-AB8, 780023GC-xxx-AB8, 780024GC-xxx-AB8
pPD780021GK-xxx-8A8, 780022GK-xxx-8A8, 780023GK-xxx-8A8, 780024GK-xxx-8A8
uPD780021 CW(A)-xxx, 780022CW(A)-xxx, 780023CW(A)-xxx, 780024CW(A)-xxx
HPD780021GC(A)-xxx-AB8, 780022GC(A)-xxx-AB8, 780023GC(A)-xxx-AB8, 780024GC(A)-xxx-AB8
uPD780021GK(A)-xxx-8A8, 780022GK(A)-xxx-8A8, 780023GK(A)-xxx-8A8, 780024GK(A)-xxx-BA8
#PD780021YCW-xxx, 780022YCW-xxx, 780023YCW-xxx, 780024Y CW-xxx
pPD780021YGC-0x-ABS8, 780022YGC-»xxx-AB8, 780023YGC-xxx-AB8, 780024YGC-xxx-AB§
©PD780021YGK-0¢-8A8, 780022YGK-xxx-8A8, 780023YGK-0cx-8A8, 780024YGK-xxx-8A8
uPD780021YCW(A)-xxx, 780022YCW{A)-xxx, 780023YCW(A)-xxx, 780024YCW(A)->cx
pPD780021YGC(A)-xxx-AB8, 780022YGC(A)-xxx-AB8, 780023YGC(A)-xxx-AB8, 780024YGC(A)-xxx-AB8
uPD780021YGK(A)-xx-8A8, 780022YGK(A)-xxx-8A8, 780023YGK(A)-xxx-8A8, 780024 GK(A)->xxx-8A8
uPD780031CW-xxx, 780032CW-xxx, 780033CW-xxx, 780034CW-xxx
#PD780031GC->ox-AB8, 780032GC-xxx-AB8, 780033GC-xxx-AB8, 780034GC-xxx-AB8
1PD780031GK-xxx-8A8, 780032GK-xxx-8A8, 780033GK-xxx-8A8, 780034GK->><-8A8
uPD780031CW(A)-xxx, 780032CW(A)-xxx, 780033CW(A)-xxx, 780034CW(A)-xxx
uPD780031GC(A)->oxx-AB8, 780032GC(A)-xxx-AB8, 780033GC(A)-xxx-AB8, 780034GC(A)-xxx-ABS
uPD780031GK(A)-xxx-8A8, 780032GK(A)-xxx-8A8, 780033GK(A)->xx-8A8, 780034GK(A)-xxx-8A8
pPD780031YCW-xxx, 780032YCW-xxx, 780033YCW-xxx, 780034Y CW-x0xx
1PD780031YGC-x0¢-AB8, 780032YGC-xxx-AB8, 780033YGC-xxx-AB8, 780034YGC-xxx-AB8
pPD780031YGK-xxx-8A8, 780032YGK-xxx-8A8, 780033YGK-xxx-8A8, 780034YGK-xxx-8A8
uPD780031YCW(A)->xx, 780032YCW(A)-xxx, 780033YCW(A)-xxx, 780034Y CW(A)->xxx
#PD780031YGC(A)-xxx-AB8, 780032YGC(A)-xxx-AB8, 780033YGC(A)-xxx-AB8, 780034YGC(A)-xxx-AB8
pPD780031YGK(A)-xxx-8A8, 780032YGK(A)-xxx-8A8, 780033YGK(A}-xxx-8A8, 780034YGK(A)-xxx-8A8
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INTRODUCTION

Readers This manual has been prepared for user engineers who want to understand the functions
of the uPD780024, 780034, 780024Y and 780034Y subseries and design and develop

its application systems and programs

uPD780024 Subseries : pPD780021, 780022, 780023, 780024
4PD780021(A), 780022(A), 780023(A), 780024(A)
pPD780034 Subseries : uPD780031, 780032, 780033, 780034, 78F0034
1PD780031(A), 780032(A), 780033(A), 780034(A)
LPD780024Y Subseries: pPD780021Y, 780022Y, 780023Y, 780024Y
£PD780021Y(A), 780022Y(A), 780023Y(A), 780024Y(A)
LPD780034Y Subseries: puPD780031Y, 780032Y, 780033Y, 780034Y, 78F0034Y
uPD780031Y(A), 780032Y(A), 780033Y(A), 780034Y(A)

Purpose This manualis intended for users to understand the functions described in the Organization
below.
Organization The uPD780024, 780034, and 780034Y subseries manual is separated into two parts:

this manual and the instruction edition (common to the 78K/0 series).

©PD780024, 780034, 780024Y, 780034Y

78K/0 series

subseries User's Manual
This Manual Instruction
* Pin functions * CPU functions
* |nternal block functions * Instruction set
* Interrupt ¢ Explanation of each instruction

¢ Other on-chip peripheral functions

How to Read This Maual Before reading this manual, you should have general knowledge of electric and logic

circuits and microcontrollers.

¢ When you want to understand the function in general:
— Read this manual in the order of the contents.

+ How to interpret the register format:

— For the bit number enclosed in square, the bit name is defined as a reserved word
in RA78K/0, AND IN CC78K/0, already defined in the header file named sfrbit.h.
+ To make sure the details of the registers when you know the register name.

— Refer to Appendix C. —

E
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Chapter Organization This manual devides the descriptions for the subseries into different chapters as shown
' below. Read only the chapters related to the device you use.

uPD780024 | xPD780034 |uPD780024Y| uPD780034Y

Chapter
e Subseries Subseries Subseries Subseries

Chapter 1 Qutline (uPD780024, 780034 Subseries) O O —_ —
Chapter 2  Outline (uPD780024Y, 780034Y Subseries) -— — (@] O
Chapter 3  Pin Function (uPD780024, 780034 Subseries) O O
Chapter 4  Pin Function (uPD780024Y, 780034Y Subseries)

Chapter 5 CPU Architecture
Chapter 6 Port Functions

Chapter 7  Clock Generator

Chapter 8  16-Bit Timer/Event Counter TMO

Chapter 8  8-Bit Timer/Event Counters TM5

Chapter 10 Watch Timer

Chapter 11 Watchdog Timer

(ORol NoRNolNol Rl Nol Ke)
ojo|ojlo|of0o|Oof0O|O

Chapter 12 Clock Output/Buzzer output Control Circuit CKU

Chapter 13 8-Bit A/D Converter AD1
(uPD780024 ,780024Y Subseries)

Chapter 14 10-Bit A/D Converter ADO
(2PD780034, 780034Y Subseries)

O|0|O|O|0O]O|O|O]|O
O0|0j0O|0|0|0O|O|0O|0O|O

|
0
I
0

Chapter 15 Serial interface
Chapter 16 Serial Interface UARTO

O|0]|O
6 NOR RO

Chapter 17 Serial Interface SI0O3

o{0j0O|O
Oofo|0o}0

Chapter 18 Serial Interface {ICO
(uPD780024Y, 780034Y Subseries only)

Chapter 19 Interrupt Functions

Chapter 20 External Device Expansion Functions

Chapter 21 Standby Function

Chapter 22 Reset Function
Chapter 23 uPD78F0034, 78F0034Y

Ooj0jo|0j0O|0
Ojo|O|0|0|0
O|O0jO|0Oj0O]|0
CclOo|C|O|0O}0O

Chapter 24 Instruction Set
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Differences between yPD780024, 780034 subseries and yPD780024Y, 780034Y subseries:
The xPD730024 780034 subseries and uPD780024Y, 780034Y subseries are different
in the following functions of the serial interface channel 0.

Serial Interface

£PD780024, 780034 subseries

uPD780024Y, 780034Y subseries

3-wire serial /O mode

2 ch (81030, SIO31)

1 ¢h (81030 only)

UART mode

1ch

1ch

I2C bus mode

Not supported

1ch

Legend Data representation weight :
Active low representations :

High digits on the left and low digits on the right
xxx (line over the pin and signal names)

Note Description of note in the text.
Caution Information requiring particular attention
Remarks : Additional explanatory material
Numberal representations : Binary e XXXX OF XxxxB

Decimal -es XXXX

Hexadecimal ... xxxxH

(>

B k427525 0100254 12T WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Related Documents

However, preliminary versions are not marked as such.

« Related documents for uPD780024 subseries

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

Document name

Document No.

Japanese English
uPD780021, 780022, 780023, 780024, Preliminary Product information Planned Planned
uPD780024, 780034, 780024Y, 780034Y Subseries User's Manual U12022J This manual
78K/0 Series User's Manual-Instruction IEU-849
78K/0 Series instruction Table U10303J —
78K/0 Series Instruction Set U10804J —_
uPD780034 Subseries Special Function Register Table Planned —

* Related documents for uPD780024Y subseries

Document name

Document No.

Japanese English
pPD780021Y, 780022Y, 780023Y, 780024Y, Preliminary Product Information Planned Planned
pPD780024, 780034, 780024Y, 780034Y ) u12022J This manual
78K/0 Series User's Manual-Instruction IEU-849 IEU-1372
78K/0 Series Instruction Table U10803J —
78K/0 Series Instruction Set U10904J —
pPD780034Y Subseries Special Function Register Table Planned —

Caution The above documents are subjectto change without prior notice. Be sure to use the latest version

document when starting design.

H

B Luy27?525 0100255 Ok N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




¢ Related documents for uPD780034 subseries

Document No.

Document name Japanese English
uPD780031, 780032, 780033, 780034, Preliminary Product information Planned Planned
uPD78F0034 Preliminary Product Information U11993J
pPD780024, 780034, 780024Y, 780034Y Subseries User's Manual U12022J This manual
78K/0 Series User's Manual-Instruction IEU-849 IEU-1372
78K/0 Series Instruction Table U10903J —_
78K/0 Series Instruction Set U10904J —
4PD780034 Subseries Special Function Register Table Planned —

* Related documents for uPD780034Y subseries

Document No.

Document name Japanese Engiish
#PD780031Y, 780032Y, 780033Y, 780034Y, Preliminary Product Information Planned Pianned
#PD78F0034Y Preliminary Product Information U11994J Planned
uPD780024, 780034, 780024Y, 780034Y Subseries User's Manual u12022J This manual
78K/0 Series User's Manual-Instruction IEU-848 {EU-1372
78K/0 Series Instruction Table U10903J -
78K/0 Series Instruction Set U10904J -
pPD780034Y Subseries Special Function Register Table Planned -

Caution The above documents are subjectto change without prior notice. Besure to use the latest version
document when starting design.

F
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+ Related documents for development tool (User’'s Manuals)

Document No.
Document name Japanese English

RA78K Series Assembler Package Operation EEU-809 EEU-1399

Language EEU-815 EEU-1404
RA78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
CC78K Series C Compiler Operation EEU-656 EEU-1280

Language EEU-655 EEU-1284
CC78K/0 C Compiler Operation U11517J —

Language uU11518J —
CC78K/0 C Compiler Application Note Programming Note EEA-618 EEA-1208
CC78K Series Library Source File EEU-777 —
1E-780000-SL Planned Planned
IE-78000-R-A u10057J U10057E
|E-78K0-SL-PO1 Planned Planned
|E-780034-SL-EM4 Planned Planned
EP-64CW-SL Planned Planned
EP-64GC-SL Planned Planned
EP-64GK-SL Planned Planned
SM78K0 System Simulator Windows™ Base Reference u10181dJ U10181E
SM78K0 Series System Simulator External part user open Interface | U10092J U10092E
ID78K0 Integrated Debugger EWS Base Reference Ut1151d —
ID78K0 Integrated Debugger PC Base Reference U11539J _—
1D78K0 Integrated Debugger Windows Base Guide U11649J —_

Caution Theabove documents are subjectto change withoutprior notice. Be sure to use the latestversion
document when starting design.
J

M L427525 0100257 939 N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




« Related documents for embedded software (User's Manual)

Document name

Document No.

Fuzzy inference Debugger

Japanese English
78K/0 Series Real-Time OS Basics U115374 —
Instaliation U11536J —
Technicals U115384 -
78K/0 Series OS MX78K0 Basics EEU-5010 —
Fuzzy Knowledge Data Creation Tool EEU-829 EEU-1438
78K/0, 781K/, 87AD Series Fuzzy Inference Development Support System - EEU-862 EEU-1444
Translator
78K/0 Series Fuzzy inference Development Support System - EEU-858 EEU-1441
Fuzzy Inference Module
78K/0 Series Fuzzy Inference Development Support System - EEU-921 EEU-1458

Other Documents

Document name

Document No.

Japanese English

IC PACKAGE MANUAL C10943X

Semiconductor Device Mounting Technology Manual C105354 C10535E
Quality Grade on NEC Semiconductor Devices C11531J C11531E
Reliabiilty Quality Control on NEC Semiconductor Devices €10983J C10983E
Electric Static Discharge (ESD) Test MEM-539 —
Semiconductr Devices Quality Assurance Guide MEI-603 MEI-1202
Microcontrolier Related Product Guide - Third Party Manufacturers U114164 —

Caution Theabove documentsare subjecttochange without priornotice. Be sure to use the latest version

document when starting design.

K
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CHAPTER 1 OUTLINE (uPD780024, 780034 Subseries)

CHAPTER 2 OUTLINE (uPD780024Y, 780034Y Subseries)

CHAPTER 3 PIN FUNCTION (uPD780024, 780034 Subseries)

1.1 Features
1.2 Applications
1.3 Ordering Information ...........ccc.u.....
1.4 Quality Grade.........cccovmmerrireccenrtnee et naase e
1.5 Pin Configuration {Top View)
1.6 78K/0 Series Expansion
1.7 Block Diagram
1.8 Outline of Function
1.9 The Difference between the Standard and the Special
1.10 Mask Options

2.1 Features
2.2 Applications............
2.3 Ordering Information ..........ccceeeeunne.
2.4 QUAlItY Grade ....cccercrseeeiricmmnercssniemnsesseeserssssesasessesrsanassnnnasaane
2.5 Pin Configuration (Top View)
2.6 78K/0 Series Expansion
2.7 Block Diagram
2.8 Outline of Function
2.9 The Difference between Standard Versions and Special Versions
2.10 Mask Options

3.1 Pin Function List
3.2 Description of Pin Functions

3.2.1
322
323
3.2.4
3.25
3.26
327
3.2.8
3.2.9
3.2.10
3.2.1
3.2.12
3.2.13
3.2.14
3.2.15
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

1.1 Features

Internal Memory

Type Program Memory Data Memory
Part Number (ROM/Flash memory) (High-Speed RAM)
uPD780021, 780031 8 Kbytes 512 bytes
uPD780022, 780032 16 Kbytes
uPD780023, 780033 24 Kbytes 1024 bytes
pPD780024, 780034 32 Kbytes
nPD78F0034 32 Kbytes Note 1024 bytes Note

Note The capacities of internal flash memory, internal high-speed RAM can be changed by means of the memory
size switching register (IMS).

* External Memory Expansion Space: 64 Kbytes

* Instruction executiontime changeable from high speed (0.24 us: In main system clock 8.38 MHz operation) to ultra-
low speed (122 us: In subsystem clock 32.768 kHz operation)

¢ Instruction set suited to system control
+ Bit manipulation possible in all address spaces
+ Multiply and divide instructions

* Fifty-one I/O ports: (Four N-ch open-drain ports)

* 8-bit resolution A/D converter: 8 channels (uPD780024 Subseries only)

¢ 8-bit resolution D/A converter: 2 channels (uPD780034 Subseries only)

* Serial interface : 3 channels
» 3-wireserial |/0 mode: 2 channel
« UART mode : 1 channel

* Timer: Five channels
+ 16-bit timer/event counter: 1 channel
- 8-bit timer/event counter : 2 channels
- Waitch timer : 1 channel
»  Watchdog timer : 1 channel

* Vectored interrupts: 22
* Two types of on-chip clock oscillators (main system clock and subsystem clock)
* Power suppiy voltage: Voo =18to 55V
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

1.2 Applications

pPD780021, 780022, 780023, 780024
pPD780031, 780032, 780033, 780034, 78F0034
Home electric appliances, pagers, AV equipment, car audios, car electric equipment, office automation

apparetus, etc.

uPD780021(A), 780022(A), 780023(A), 780024(A)
uPD780031(A), 780032(A), 780033(A), 780034(A), 78F0034
Controller of Transport Machines, Gas Detective Breaker, Safety Equipment, etc.
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CHAPTER 1 OUTLINE (¢PD780024, 780034 SUBSERIES)

1.3 Ordering Information
(1) uPD780024 Subseries

Order Number

Package Internal ROM
uPD780021 CW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
pPD780021GC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780021GK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780022CW-xxx 64-pin plastic shrink DIP (750 mil} Mask ROM
uPD780022GC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
nPD780022GK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780023CW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780023GC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780023GK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780024CW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780024GC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
pPD780024GK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780021CW(A)->xx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780021GC(A)-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780021GK(A)-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780022CW(A)-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780022GC(A)-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
1PD780022GK(A)->xx-8A8 B4-pin plastic LQFP (12 x 12 mm) Mask ROM
#PD780023CW(A)-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780023GC(A)-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780023GK(A)-xxx-BA8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780024CW(A)-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780024GC(A)-xxx-AB8 84-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780024GK(A)->xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM

Remark xxx indicates ROM code suffix.
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CHAPTER 1 OUTLINE («PD780024, 780034 SUBSERIES)

(2) ©PD78003 Subseries

Order Number

Package

Internal ROM

uPD780031CW-xxx
uPD780031GC-xxx-AB8
HPD780031GK-xxx-8A8
HPD780032CW-xxx
pPD780032GC-xxx-AB8
UPD780032GK-xxx-8A8
HPD780033CW-xxx
HPD780033GC-xxx-AB8
UPD780033GK-xxx-8A8
UPD780034CW-xxx
HPD780034GC-xxx-AB8
HPD780034GK-xxx-8A8
HPD780031CW(A)-xxx
£PD780031GC(A)-xxx-AB8
HPD780031GK(A)-xxx-8A8
HPD780032CW(A)-xxx
uPD780032GC(A)-xxx-AB8
HPD780032GK(A)-xxx-8A8
HPD780033CW(A)-xxx
HPD780033GC(A)-xxx-AB8
HPD780033GK(A)-xxx-8A8
LPD780034CW(A)-00x
HPD780034GC(A)-xxx-ABS
HPD780034GK(A)-xxx-8A8
uPD78F0034CW
uPD78F0034GC-ABS
HPD78F0034GK-8A8

64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates ROM code suffix.

4
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Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM

- Mask ROM

Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Mask ROM
Flash memory
Flash memory
Flash memory



CHAPTER 1

OUTLINE (¢PD780024, 780034 SUBSERIES)

1.4 Quality Grade
(1) xPD780024 Subseries

Order Number

Package

Package Quality Grade

pPD780021CW-xxx
pPD780021GC-xxx-AB8
1PD780021GK-xxx-8A8
nPD780022CW-xxx
uPD780022GC-xxx-AB8
1PD780022GK-xxx-8A8
UPD780023CW-xxx
uPD780023GC-xxx-AB8
uPD780023GK-xxx-8A8
1PD780024CW-xxx
uPD780024GC-xxx-AB8
uPD780024GK-xxx-8A8
pPD780021CW(A)-xxx
uPD780021GC(A)-xxx-AB8
uPD780021GK(A)-xxx-8A8
HPD780022CW(A)-xxx
uPD780022GC(A)-xxx-AB8
©PD780022GK(A)-xxx-8A8
uUPD780023CW/(A)-xxx
uPD780023GC(A)-xxx-AB8
HUPD780023GK(A)-xxx-8A8
uPD780024CW(A)-xxx
pPD780024GC(A)-xxx-AB8
uPD780024GK(A)-xxx-8A8

64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP {750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x. 14 mm)
64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates ROM code suffix.

Standard General (electric appliances)
Standard General (electric appliances)
Standard General (electric appliances)
Standard General (electric appliances)
Standard General (electric appliances)
Standard General {electric appliances)
Standard General (electric appliances)
Standard General (electric appliances)
Standard General (electric appliances)
Standard Genera! (electric appliances)
Standard General (electric appliances)
Standard General (electric appliances)
Special (high-reliable)
Special (high-reliable)
Special (high-reliable)
Special (high-reliable)
Special (high-reliabie)
Special (high-reliable)
Special (high-reliabie)
Special (high-reliable)
Special (high-reliable)
Special (high-reliabie)
Special (high-reliable)
Special (high-reliable)

Please refer to "Quality grade on NEC Semiconductor Devices" (Document number 1EI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

(2) 1PD780034 Subseries

Order Number

Package

Package Quality Grade

uPD780031CW-xxx
nPD780031GC-xxx-AB8
uPD780031GK-xxx-8A8
2PD780032CW-xxx
1PD780032GC-xxx-AB8
1PD780032GK-xxx-8A8
uPD780033CW-xxx
pPD780033GC-xxx-AB8
pPD780033GK-xxx-8A8
uPD780034CW-xxx
uPD780034GC-xxx-AB8
4PD780034GK-xxx-8A8
1PD780031CW(A)-xxx
uPD780031GC(A)-xxx-AB8
uPD780031GK(A)->xx-8A8
uPD780032CW({A)-xxx
uPD780032GC(A)-xxx-AB8
(PD780032GK(A)-xxx-8A8
uPD780033CW(A)-xx
uPD780033GC(A)-xxx-AB8
uPD780033GK(A)->0cx-8A8
uPD780034CW(A)-xxx
uPD780034GC(A)-xxx-AB8
uPD780034GK(A)-><x<-8A8
uPD78F0034CW
uPD78F0034GC-AB8
yPD78F0034GK-8A8

64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
84-pin plastic QFP {14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates ROM code suffix.

Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)
Standard (general electric appliances)

Please refer to "Quality grade on NEC Semiconductor Devices" (Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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CHAPTER 1 OUTLINE (4PD780024, 780034 SUBSERIES)

1.5 Pin Configuration (Top View)
+  64-pin plastic shrink DIP

HPD780021CW-xxx, 780022CW-xxx, 780023CW-xxx, 780024CW-xxx
uPD780021CW(A)->x00x, 780022CW(A)-xxx, 780023CW(A)-xxx, 780024CW(A)-xxx
uPD780031CW-xxx, 780032CW-xxx, 780033CW-xxx, 780034CW-xxx
uPD780031CW(A)-x0xx, 780032CW(A)-xxx, 780033CW(A)-xxx, 780034CW(A)-xxx

nPD78F0034CW
P40/ADO O~—= 1 \_/ 64 |~—=O P67/ASTB
P41/AD1 O~—{ 2 63 f=——0O P&6/WAIT
P42/AD2 O-— 3 62 fe—-O P65/ WR
PA3/AD3 O=—=i4 61 f=—=0O P64/RD
PA4JADA O] 5 60 f—0O P75/BUZ
P45/AD5 O=—1 6 59 }=—=O P74/PCL
P46/ADE O=—7 58 fe—=O P73/TI51/TO51
P47/AD7 O~} 8 57 fe—=0O P72/TISOTO50
P50/A8 O=—{ 9 56 }=—=-O P71/TI01
P51/A9 O=—=1 10 55 |=——0O P70/TI00/TO0
P52/A10 O=—=q 11 54 =0 PO3/INTP3JADTRG
P53/A11 Ome—e] 12 53 fe—=O PO2NNTP2
P54/A12 O=—={ 13 52 fe——0O PO1/INTP1
P55/A13 O=—] 14 51 l=—=O POO/INTPO
P56/A14 O=—={ 15 50 F—0O Vsst
P57/A15 O~—] 16 49 t=—0 X1
Vsso O—{ 17 48H—0O %2
Vooo O—1 18 47 }=—0 IC(Ver)
P30 O=—= 19 46 f=—0O XT1
P31 O=—e120 45 —0O XT2
P32/SDA0 O——] 21 44 f——O RESET
P33/SCLO O=—=f 22 431 —0 AV
P34/S131 O=—{23 42 f=—0 AVeer
P35/S0O31 O=—e{ 24 41 =—O P10/ANIO
P36/SCK31 O=—] 25 40 =—0O P11/ANI1
P20/S130 O=— 26 39 fe—O P12/ANI2
P21/S030 O=— 27 38 }=—0O P13/ANI3
P22/SCK30 O=—=1 28 37 |——O P14/ANI4
P23/RxD0 O~} 29 36 f=——0O P15/ANIS
P24/TxD0 O=—{ 30 35 te—0 P16/ANI6
P25/ASCKO O~ 31 34 f=—0 P17/ANI7
Voo O— 32 33}—0 AVss

Cautions 1. Be sure to connect iC (Internally Connected) pin to Vsso directly.
2. Connect AVss pin to Vsso.

Remarks 1. When these are used in application required to reduce noises generated from a on-chip micro
controller, noise measures are recommended that Vooe and Voor are supplied independently, and
that Vsso and Vss1 are independently connected to ground lines and 50 on.

2. Pin connection in patentheses is intended for the pPD78F0034.
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

« 64-pin plastic QFP (14 x 14 mm)

uPD780021GC-xxx-AB8, 780022GC-xxx-AB8, 780023GC-xxx-AB8, 780024GC-xx-ABS
pPD780021GC(A)-xox-AB8, 780022GC(A)-xxx-AB8, 780023GC(A)-xxx-AB8, 780024GC(A)-xxx-AB8
#PD780031GC-00x-AB8, 780032GC-xxx-AB8, 780033GC-xxx-AB8, 780034GC->xx-ABS
#PD780031GC(A)->0x-AB8, 780032GC(A)-xxx-AB8, 780033GC(A)-xxx-AB8, 780034GC(A)-xxx-ABS
1PD78F0034GC-ABS

+ ©4-pin plastic LQFP (12 x 12 mm)

uPD780021GK-xxx-8A8, 780022GK-xxx-8A8, 780023GK-xxx-8A8, 780024GK-xxx-8A8
UPD780021GK(A)-xxx-8A8, 780022GK(A)-xxx-8A8, 780023GK(A)-xxx-8A8, 780024GK(A)-xxx-8A8
1PD780031GK-xxx-8A8, 780032GK-xxx-8A8, 780033GK-xxx-8A8, 780034GK-xx-8A8
pPD780031GK(A)-xxx-8A8, 780032GK(A)-xxx-8A8, 780033GK(A)-xxx-8A8, 780034GK(A)-xxx-8A8
uPD78F0034GK-8A8
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

- O
w 0
g ¢
@ (= S
588382858 bEEe g5 8
S g s s < < L3288 k6 E
P~ © 9] < (] o Aol o P~ © ) <r (193 < (2] N
b < ot b < 3 < < [fe] [{=] w [{e) I~ I~ ™~ ™~
0O a4 @ a4 o 0 a0 & & a6 oo oo o
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
P50/A8 O-e 1 48 |~——=0 P71/TI01
P51/A9 O 2 O 47 |=——0O P70/TI00/TOC
P52/A10 O 3 46 ——0 PO3/INTP3/ADTRG
P53/A11 O 4 45 [=——=0 PO2/INTP2
P54/A12 O 5 44 |=——0O PO1/INTP1
P55/A13 Oe—1 6 43 |=——=0O POO/INTPO
P56/A14 O 7 42 ———O Vssi
P57/A15 O~e—nl 8 41 f——0O X1
Vsso O 9 40——Ox2
Vooo O 10 39 f——o01C (ver)
P30 O~ 11 38 l——O XT1
P31 0 12 37 ——OXT2
P32 O 13 36 p——O RESET
P33 O=—e{ 14 35 F—O AVoo
P34/S131 O—=1 15 34 |»——CO AVrer
P35/S031 O=—e! 16 33 }——o0 P10/aNIO
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
5388882258283 2¢9¢3
Ié§8‘5é68><s§sssss
2B I R - A4 e e T e N -
g o g gy g g o oo 0 oooaoa
[o a. o

Cautions 1. Be sure to connect IC (Internally Connected) pin to Vsso directly.
2. Connect AVss pin to Vsso.

Remarks 1. When these are used in application required to reduce noises generated from a on-chip micro
controller, noise measures are recommended that Vooo and Voot are supplied independently, and
that Vsso and Vss1 are independentiy connected to ground lines and so on.

Pin connection in patentheses is intended for the uPD78F0034.
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

A8 - A15
ADO - AD7
ADTRG
ANIOQ - ANI7
ASCKO
ASTB
AVop
AVREF
AVss

BUZ

IC

POO - P03
P10 - P17
P20 - P25
P30 - P36
P40 - P47
PS50 - P57
P64 - P67

10

INTPO - INTP3 :

: Address Bus

: Address/Data Bus

: AD Trigger Input

: Analog Input

. Asynchronous Serial Clock
: Address Strobe

: Analog Power Supply

: Analog Reference Voltage
: Analog Ground

Buzzer Clock

Internally Connected
Interrupt from Peripherals
Port0

Port1

Port2

Port3

Port4

Ports

Port6

P70 - P75

PCL

RD

RESET

RxDO

SCK30, SCK31
SI30, SI31
S030, SO31

TOO, TO50, TO5S1
TxDO

Vooo, VoD1

Vep

Vsso, Vssi

WAIT

WR

X1, X2

XT1, XT2

: Port7

: Programmable Clock
: Read Strobe

: Reset

: Receive Data

: Serial Clock

: Serial Input

: Serial Output

TiOQ, TI01, TI50, TI51 :
- Timer Output

: Transmit Data

: Power Supply

: Programming Power Supply
: Ground

: Wait

: Write Strobe

: Crystal (Main System Clock)
. Crystal (Subsystem Clock)

Timer Input
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

1.6 78K/0 Series Expansion

78K/0 Series Expansion is shown below. The names in flames are Subseries.

Y subseries supports 12C bus specifications.

Control
100 pin é{PD78078 [uPDTBO78Y [ Add timers and enhances external interface based on uPD78054.
100 pin /uPD78070A /uPD78070AY / HPD78078 without ROM.
100 pin :upmeoms"“ ), uPD780018Y“"": Enhances serial /O and restricts their functions.

80 pin :yPD780058 s ,uPD?BOOSSF'“": Enhances serial I/O and reduce EM1 noises based on uPD78054.

BOpin  JuPD7B056F JfuPD7805BFY ] Reduce EMI noise based on 4PD78054.
80 pin /,uPD78054 [ﬁxpmaosw j Adds UART and D/A and enhances 1/Os based on uPD78014.
64 pin ‘. uPDTBOO34 upPD730034Y : Enhances A/D based on gPD780024.

64 pin J”PD780024 u#PD7sooa4Y /' Enhances serial /Os and reduces EMI noises based on uPD78018F.

64 pin :y'Pb'7§6§sT _[ """ Enhances A/D based on £PD780924.
64 pin lyPD780924 . Has inverter controller circuit and UART, and reduces EM! noises.
64 pin ];1PDTBO14H -Z Reduce EMI noises based on uPD78018F.

64pin  /uPD78014  /JuPD78014Y / Adds A/D and 16-bit timer based on zPD78002.
64 pin é{PD780001 L Adds A/D based on uPD78002.
64 pin /yPD78002 I,uPD78002Y / Basic subseries for control applications.

42/44 pin ZﬂPD?BO&S / Operates at 1.8 V has UART.

_ Drives FIPs
78K/0 100 pin Enhances 1/O, FIP C/D based on (PD78044F: Max. 53 display outputs
series — 80 pin Adds 6-pin V/D caution based on uPD78024: Max. 34 display outputs
|__64pin Basic subseries for driving FIPs: Max, 26 display outputs
— DrveslCOs e,
100 pin 'pPD780308 u,uPD780308Y / Enhances SIO based on uPD78064 and expand ROM and RAM.
— 100 pin y-P-l)-7-86(5-4-B --------- Reduce EM1 noise based on uPD78064

100 pin pPD78064 /uPD78064Y / Subseries for driving LCDs, has UART.

Supports IEBus™

——80pin  /uPD78098

Adds IEBus controller based on uPD78054.

—— 64 pin l,u PD78P0914 /

PWM output, LV digital-code decoder, has Hsync counter.

Note Under planning

B Lu2?525 0100283 T20 WM 3y
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CHAPTER 1 OUTLINE (:PD780024, 780034 SUBSERIES)

Major differences among those subseries are tabulated below.

Function | om Timer Bt |10-0) 8L | o ntertace | 1O |V External
Subseries Capacity | 8-bit | 16-bit {Watch| WOT | AD | AD | D/A MIN. value | extension
Control | 4PD78078 |32K-60K | 4ch | ich | 1ch | tch | 8h | — | 2ch |3ch (UART: 1ch) 88 18V O
1PD78070A - 61 27V
pPD780018 | 48K - 60K — | 2ch (time shared 88
3 wires: 1ch)
uPD780058 [24K - 60K | 2ch 2ch | 3ch (time shared 68 1.8V
UART: 1ch)
uPD78058F |48K - 60K 3ch (UART: 1ch) 69 27V
uPD78054 16K - 60K 20V
pPD780034 |8K - 32K — | 8ch | — |3ch (UART: 1ch, time | 51 1.8V
4PD780024 sch | — shared 3 wires: 1ch)
pPD780964 3ch | Note | — — | 8¢ch 2ch (UART: 2¢h) 47 27V
4#PD780924 8ch | —
uPD78014H 2ch | 1ch | 1ch 2ch 53 18V
uPD78018F | 8K - 60K
uPD78014  |8K - 32K 27V
p#PD780001 | 8K - - 1ch 39 —
pPD78002 | 8K - 16K 1ch — 53 O
pPD78083 -_ 8ch 1ch (UART: 1ch) 33 1.8V —
FiP pPD780208 [32K-60K | 2ch | 1ch | 1ch | 1ch | 8ch | — — |2¢ch 74 27V —_
drive | pp78044F | 16K - 40K 68
HPD78024 |24K - 32K 54
LCD pPD780308 148K -60K | 2ch | 1ch | 1ch | tch | 8ch | — — | 3ch (time shared 57 1.8V —
drive UART: 1ch)
uPD78064B | 32K 2ch (UART: 1ch) 20V
uPD78084 | 16K - 32K
IEBus | uPD78098 |[32K-60K | 2ch | 1ch | 1ch [ tch | 8ch - 2ch | 3ch (UART: 1ch) 69 27V O
support
Lv uPD78P0914] 32K 6ch | — | — | tch | 8h | — | — |2¢ch 54 45V o
suppont
Note 10-bit timer: 1 channel

12
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

1.7 Block Diagram

TI00/TOO/P70 16-bit TIMER/

<:>T PORTO K> P00-P03
T101/P71 —=EVENT COUNTER
8ft TMER/
TI50/TO50/P72 EVENT COUNTER 50K K= PORT1 KZJP10-P17
&bt TIMER/ ‘
TI51/TO51/P73 EVENT GOUNTER 51K (= PorT2 K>P20-P25
WATCHDOG TIMER K>
K= PorT3 K> P30-P36
|
WATCH TIMER K>
78KI0 ROM PORT4 K> P40- P47
CPU CORE
SIB0P20 —= (oo
SO30/P21 =—— -y
INTERFACE K Ports K=>pso-ps7
SCK30/P22 ~—] CE 30 @ @
131/P34 — ‘ .
s?) ke SERIAL —_ | ﬁ K~ PORTe K _>Pe4-Pe7
SaIaT /P36 INTERFACE 31
K— PORT 7 P70 - P75
RXDO/P23 A
X e
(1024 Bytes)
TxDOP24 ~—  UARTO K> " ADO/P40 -
ASCKO/P25 =] AD7/P47
A8/P50 -
ANIO/P10 - EXTERNAL A15/P57
ANI7/P17 K= Access [ RD/Pea
AVoo A/D CONVERTER K — WR/P65
AVss — ~— WAIT/P66
AVrer L~ ASTE/PE7
INTPO/POO - INTERRUPT . RESET
INTP3/P03 controL K= RESET
e X1
-— SYSTEM
BUZ/P75 BUZZER OUTPUTK ) ‘ ‘ CONTROL X2
-~ XT1
CLOCK OUTPUT \ | M 1
PCL/P74 CONTROL <:>L Vooo Voor Vsso Vss1 IC — XT2

(Ver)

Remarks 1. The internal ROM and RAM capacities depend on the product.
2. Pin connection in parentheses is intended for the uPD78F0034.

B Lu2?525 0100285 8T3 WA
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CHAPTER 1 OUTLINE (uPD780024, 780034 SUBSERIES)

1.8 Outline of Function

Part Number uPD780021 uPD780022 ©#PD780023 uPD780024 PD78F0034
item uPD780031 uPD780032 uPD780033 pPD780034 #
Internal memory ROM 8 Kbytes 16 Kbytes 24 Kbytes 32 Kbytes 32 Kbytes Note
(Mask ROM) | (Mask ROM) | (Mask ROM) | (Mask ROM) | (Flash memory)
High-speed RAM 512 bytes 1024 bytes 1024 bytes Note

Memory space

64 Kbytes

General register

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

Instruction cycle

Instruction execution time changeable function

With main system
clock selected

0.24 us/0.48 us/0.95 us/1.91 ps/3.81 us (in operation at 8.38 MHz)

With subsystem
clock selected

122 ps (in operation at 32.768 kHz)

instruction set

« 16-bit operation

- Multipiy/divide (8 bits x 8 bits, 16 bits + 8 bits)

- Bit manipulate (set, reset, test, and Boolean operation)
» BCD adjust, etc.

/1O port

Total : 51
- CMOS input : 8
« CMOS /0 : 39

* N-ch open-drain /O : 4

A/D converter

- 8-bit resolution x 8 channels (uPD780021, 780022, 780023, 780024)
- 10-bit resolution x 8 channels (uPD780031, 780032, 780033, 780034, 76F0034)
» Low-voltage operation: AVoo = 1.8 to 5.5 V

Serial interface « 3-wire serial /O mode : 2 channels
« UART mode : 1 channel
Timer + 16-bit timer/event counter : 1 channel
« B-bit timer/event counter : 2 channels
« Watch timer : 1 channel
« Watchdog timer : 1 channel
Timer output Three outputs: (8-bit PWM output enable: 2)
Clock output « 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.10 MHz, 4.19 MHz, 8.38 MHz

(8.38 MHz with main system clock)
» 32.768 kHz (32.768 kHz with subsystem clock)

Buzzer output

1.02 kHz, 2.05 kHz, 4.10 kHz, 8.19 kHz (8.38 MHz with main system clock)

Vectored interrupt

Maskable

Internal: 13, External: 7

Non-maskable

Internal: 1

Software

1

Power supply voltage

Voo = 1.8t0 55V

Operating ambient temperature

Ta=—401to +85 °C

Package

> 64-pin plastic shrink DIP (750 mil)
+ 64-pin plastic QFP (14 x 14 mm)
= 64-pin plastic LQFP (12 x 12 mm)

Note The capacities of internal Flash memory, internal high-speed RAM can be changed by means of the memory
size switching register (IMS).

14
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CHAPTER 1 OUTLINE (4PD780024, 780034 SUBSERIES)

1.9 The Difference between the Standard and the Special

Standard : uPD780021, 780022, 780023, 780024
uPD780031, 780032, 780033, 780034, 78F0034

Special : pPD780021(A), 780022(A), 780023(A), 780024(A)
pPD780031(A), 780032(A), 780033(A), 780034(A)

There is the difference in only quality between the standard and the special.

1.10 Mask Options

The mask ROM versions (uPD780021, 780022, 780023, 780024, 780031, 780032, 780033, and 780034) provide
pull-up resistor mask options which allow uses to specify whether to connect a pull-up resistor to a specific port pin
when the user places an order for the device production. Using the mask option when pull-up resistors are required
reduces the number of components to add to the devise, resulting in board space saving.

The mask options provided in the uPD780024 and 780034 subseries are shown in Table 1-1.

Table 1-1. Mask Options of Mask ROM Versions

Pin names Mask option

P30 - P33 Pull-up resistor connection can be specified in 1-bit units.

- Il b427525 0100287 k70 WM 15
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)

2.1 Features

¢ Internal Memory

Type Program Memory Data Memory
Part Number (ROM) (High-Speed RAM)
uPD780021Y, 780031Y 8 Kbytes 512 bytes
pPD780022Y, 780032Y 16 Kbytes
uPD780023Y, 780033Y 24 Kbytes 1024 bytes
#PD780024Y, 780034Y 32 Kbytes
©PD78F0034Y 32 Kbytes Note 1024 bytes Note

Note The capacities of internal Flash memory and internal high-speed RAM can be changed by means of the
memory size switching register.

* External Memory Expansion Space: 64 Kbytes

* Instruction execution time changeable from high speed (0.24 us: In main system clock 8.38 MHz operation) to
ultra-low speed (122 us: In subsystem clock 32.768 kHz operation)

* Instruction set suited to system control
-+ Bit manipulation possibte in all address spaces
+ Multiply and divide instructions

* Fifty-one I/O ports: (Four N-ch open-drain ports)

* 8-bit resolution A/D converter: 8 channels (uPD780024Y Subseries only)

* 10-bit resolution A/D converter: 8 channels (uPD780034Y Subseries only)

* Serial interface : 3 channels
+ 12C mode 1 channel
+ 3-wire serial mode: 1 channel
+ UART mode : 1 channel

* Timer: Five channels
- 16-bit timer/fevent counter: 1 channel
- 8-bit timer/event counter : 2 channels
+  Watch timer : 1 channel
« Watchdog timer : 1 channel
* Vectored interrupts: 22
* Two types of on-chip clock oscillators (main system clock and subsystem clock)
* Power supply voltage: Voo =1.8t0 5.5V

B L4y27525 0100289 449 MR
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CHAPTER 2 OUTLINE (zPD780024Y, 780034Y SUBSERIES)

2.2 Applications

pPD780021Y, 780022Y, 780023Y, 780024Y

uPD780031Y, 780032Y, 780033Y, 780034Y, 78F0034Y
AV equipment, pagers, car audios, car electric equipment, office automation apparatus, Household electric
appliances, etc. .

pPD780021Y(A), 780022Y(A), 780023Y(A), 780024Y (A), 78F0024Y
#PD780031Y(A), 780032Y(A), 780033Y(A), 780034Y(A), 78F0034Y
Controller of vending machines, gas detector breaker, safety arrangement, etc.

" M b427525 0100290 1L0O HE
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CHAPTER 2 OUTLINE (zPD780024Y, 780034Y SUBSERIES)

2.3 Ordering Information
(1) uPD780024Y Subseries

Part Number

Package Internal ROM
pPD780021YCW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780021YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
©PD780021YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
pPD780022YCW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
nPD780022YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780022YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780023YCW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
pPD780023YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
pPD780023YGK-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780024Y CW-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780024YGC-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
nPD780024YGK->oxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
UPD780021YCW(A)->xx 64-pin plastic shrink DIP (750 mil) Mask ROM
pPD780021YGC(A)-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
pPD780021YGK(A})->ox-BA8 84-pin plastic LQFP (12 x 12 mm) Mask ROM
1PD780022YCW(A)-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780022YGC(A)-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780022YGK(A)-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
HPD780023YCW(A)-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780023YGC(A)->ocx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780023YGK(A)->xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM
uPD780024YCW(A)-xxx 64-pin plastic shrink DIP (750 mil) Mask ROM
uPD780024YGC(A)-xxx-AB8 64-pin plastic QFP (14 x 14 mm) Mask ROM
uPD780024YGK(A)-xxx-8A8 64-pin plastic LQFP (12 x 12 mm) Mask ROM

Remark xxx indicates ROM code number suffix.

"M t4e?525 0100291 OT? WA
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CHAPTER 2 OUTLINE {:PD780024Y, 780034Y SUBSERIES)

(2) uPD780034Y Subseries

Part Number

Package

Internal ROM

puPD780031YCW-xxx
uPD780031YGC-xxx-AB8
#PD780031YGK-xxx-BA8
uPD780032YCW-xxx
uPD780032YGC-xxx-AB8
uPD780032YGK->xx-8A8
pPD780033YCW-xxx
uPD780033YGC-xxx-AB8
#PD780033YGK-xxx-8A8
pPD780034YCW-xxx
pPD780034YGC-xxx-AB8
uPD780034YGK-xxx-8A8
pPD780031YCW(A)-xxx
uPD780031YGC(A)->cxx-ABB
pPD780031YGK(A)-xxx-8A8
#PD780032YCW(A)-xxx
pPD780032YGC(A)->ox-AB8
uPD780032YGK(A)-xxx-8A8
uPD780033YCW(A)->xx
uPD780033YGC(A)-xxx-AB8
uPD780033YGK(A)-xxx-8A8
pPD780034YCW(A)-xxx
pPD780034YGC(A)-xxx-ABS
uPD780034YGK(A)-xxx-8A8
uPD78F0034YCW
uPD78F0034YGC-ABS
1PD78F0034YGK-8A8

64-pin plastic shrink DIP (750 mit)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mit)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates ROM code number suffix.
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Mask ROM
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)

2.4 Quality Grade
(1) uPD780024Y Subseries

Part Number

Package

Internal ROM

uPD780021YCW-xxx
pPD780021YGC-xx<x-AB8
uPD780021YGK-xxx-8A8
HUPD780022Y CW-xxx
uPD780022YGC->xx-ABS
uPD780022YGK-xxx-8A8
uPD780023YCW-xxx
pPD780023YGC-xxx-AB8
uPD780023YGK-xxx-8A8
uPD780024Y CW-xxx
uPD780024YGC-xxx-AB8
HPD780024Y GK-xxx-8A8
HPD780021YCW (A)-xxx
#PD780021YGC(A)-xxx-AB8
uPD780021YGK(A)-xxx-8BA8
uPD780022YCW(A)-xxx
#PD780022YGC(A)-xxx-AB8
UPD780022YGK(A)-xxx-8A8
£PD780023YCW(A)-xxx
uPD780023YGC(A)-xxx-AB8
HPD780023YGK(A)-xxx-8A8
p#PD780024YCW(A)-xxx
1PD780024YGC(A)-xxx-AB8
HPD780024YGK(A)-xxx-8BA8

64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQAFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates ROM code number suffix.

Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Standard (electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliabie electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)
Extra (high-reliable electric appliances)

Please refer to "Quality grade on NEC Semiconductor Devices" (Document number IEI-1208) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)

(2) pPD780034Y Subseries

Part Number

Package

Internal ROM

nPD780031YCW-xxx
1PD780031YGC-xxx-AB8
pPD780031YGK-xxx-8A8
pPD780032YCW-xxx
pPD780032YGC-xxx-AB8
uPD780032YGK-xxx-8A8
1PD780033YCW-xxx
1PD780033YGC-xxx-AB8
uPD780033YGK-xxx-8A8
1PD780034YCW-xxx
uPD780034YGC-xxx-AB8
uPD780034YGK-xxx-8A8
pPD780031YCW(A)~xxx
uPD780031YGC(A)-xxx-AB8B
uPD780031YGK(A)-xxx-8A8
puPD780032YCW(A)-xxx
uPD780032YGC(A)-xxx-AB8
uPD780032YGK(A)->xxx-8A8
uPD780033YCW(A)-xxx
uPD780033YGC(A)-xxx-AB8
pPD780033YGK(A)-xxx-8A8
pPD780034YCW(A)-xxx
pPD780034YGC(A)-xxx-AB8
uPD780034YGK(A)-xxx-8A8
uPD78F0034YCW
uPD78F0034YGC-ABS
uPD78F0034YGK-8A8

64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (760 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin piastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin plastic shrink DIP (750 mil)
64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)

Remark xxx indicates ROM code number suffix.

Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Spegcial (high-reliable electric appliances)
Special (high-reliable electric appliances)
Special (high-reliable electric appliances)
Spegcial (high-reliable electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)
Standard (General electric appliances)

Please refer to "Quality grade on NEC Semiconductor Devices™ (Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)

2.5 Pin Configuration (Top View)
+ B4-pin plastic shrink DIP (750 mil)

uPD780021YCW-xxx, 780022YCW-xxx, 780023YCW-xxx, 780024YCW-xxx
#PD780021YCW(A)-xxx, 780022YCW(A)-xxx, 780023YCW(A)-xxx, 780024Y CW(A)-xxx
uPD780031YCW-xxx, 780032YCW-xxx, 780033YCW-xxx, 780034YCW-xxx
1PD780031YCW(A)-xxx, 780032YCW (A)-xxx, 780033YCW/(A)-xxx, 780034YCW(A)-xxx

uPD78F0034YCW
P40/ADO Q=] 1 \_/ 64 |~—e0 P67/ASTB
P41/AD1 Qe 2 63 |-—-0 PBB/WAIT
P42/AD2 Q=] 3 82 |=—ao PE5/WR
P43/AD3 O=—] 4 61 f=—e0 PB4/RD
P44/ADE Om—n] 5 60 o P75/BUZ
P45/AD5 Oa—n] 6 59 fe—e-0 P74/PCL
P4B/ADE O=—s] 7 58 fe—e-0 P73TI51/TOS1
P47/AD7 Om—e] 8 57 le——-0 P72/TIS0/TOS50
PSO/A8 O~ 9 56 fe—e-0 P71/TI01
P51/A9 O=—v] 10 55 |=—a0 P70/TI00/TOD
P52/A10 Oe—s] 11 54 |~—=0 PO3/INTP3/ADTRG
P53/A11 O=—=] 12 53 [~—=0 PO2/INTP2
P54/A12 Ol 13 52 =0 PO/INTP1
P55/A13 O=—s] 14 51 |=—=0 POO/INTPO
P56/A14 O=—e] 15 50 0O Vssi
P57/A15 O=—el 16 49 +—0 X1
Vsso O— 17 48 —0 X2
Voo O———1 18 47 |=—0 IC (Ver)
P30 o——1 19 46 f}=—0 XT1
P31 O=—e] 20 45 }—o0 xT2
P32/SDA0 Ome—s{ 21 44 |e—0o RESET
P33/SCLO O=—w] 22 43 —0 AVoo
P34 O=—-s{ 23 42 fw——O AVrer
P35 COm—] 24 41 |=—0 P10/ANIO
P36 O=—l 25 40 J~—0 P11/ANI
P20/SI30 =] 26 39 je—0 P12/ANI2
P21/SO30 O=—si 27 38 |=~—0 P13/ANI3
P22/SCK30 O] 28 37 f=—0 P14/ANI4
P23/RxD0 O=—| 29 36 l«—0 P15/ANI5
P24/TxD0 O=—=i 30 35 l=—0 P16/ANIG
P25/ASCKO O=—s1 31 34 |~———0 P17/ANI7
Voor O—— 32 33 ——0O AVss

Cautions 1. Be sure to connect IC (internally Connected) pin to Vsso directly.
2. Connect AVss pin to Vsso.

Remarks 1. When these are used in application required to reduce noises generated from a on-chip micro
controller noise measures are recommended that Vooo and Voo are supplied independently, and
that Vsso and Vss1 are independently connected to ground lines and so non.

2. Pin connection in parenthesis is intended for the pPD78F0034.
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CHAPTER 2 OUTLINE (¢PD780024Y, 780034Y SUBSERIES)

« 84-pin plastic QFP (14 x 14 mm)

pPD780021YGC-xxx-AB8, 780022YGC-xxx-AB8, 780023YGC-xxx-ABB, 780024YGC-xxx-AB8
pPD780021YGC(A)-xxx-AB8, 780022YGC(A)-xxx-AB8, 780023YGC(A)-xxx-AB8, 780024YGC(A)-xxx-AB8
¢PD780031YGC-xxx-AB8, 780032YGC-xxx-AB8, 780033YGC-xxx-AB8, 780034YGC-xxx-AB8
£PD780031YGC(A)-xxx~-AB8, 780032YGC(A)-xxx-AB8, 780033YGC(A)-xxx-AB8, 780034YGC(A)-xxx-AB8
uPD78F0034YGC-AB8

+ 64-pin plastic LQFP (12 x 12 mm)

uPD780021YGK-xxx-8A8, 780022YGK-xxx-8A8, 780023YGK-0cx-8A8, 780024YGK-xxx-8A8
uPD780021YGK(A)-xxx-8A8, 780022YGK(A)-xxx-8A8, 780023YGK(A)-xxx-8A8, 780024YGK(A)-xxx-8A8
uPD780031YGK-xxx-8A8, 780032YGK->0cx-8A8, 780033YGK-xxx-8A8, 780034YGK-xxx-8A8
pPD780031YGK(A)-xxx-8A8, 780032YGK(A)-xxx-8A8, 780033YGK(A)-xxx-8A8, 780034YGK(A)-xxx-8A8
pPD78F0034YGK-8A8
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)
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Cautions 1. Be sure to connect IC (Internally Connected) pin to Vsso directly.
2. Connect AVss pin to Vsso.

Remarks 1. When these are used in application required to reduce noises generated from a on-chip micro
controller noise measures are recommended that Vooo and Voot are supplied independently, and
that Vsso and Vss1 are independently connected to ground lines and so non.

2. Pin connection in parenthesis is intended for the uPD78F0034.
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)

A8 - A15
ADO - AD7
ADTRG
ANIO - ANI7
ASCKO
ASTB
AVop
AVrer
AVss

BUZ

IC

POO - PO3
P10 - P17
P20 - P25
P30 - P36
P40 - P47
P50 - P57
P64 - P67
P70 - P75
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INTPO - INTP3:

Address Bus
Address/Data Bus

AD Trigger Input

Analog Input
Asynchronous Serial Clock
Address Strobe

Analog Power Supply
Analog Reference Voltage
Analog Ground

Buzzer Clock

Internally Connected
Interrupt from Peripherals
Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

Port 7

PCL

RD

RESET

RxDO

'SCK30

SCLO

SDAO

S130

S030 :
TI0Q, TI01, TIS0, TI51 :
TOO, TO50, TOS1
TxDO

Vooo, Voo1

Vep

Vsso, Vss1

WAIT

WR

X1, X2

XT1, XT2

Programmable Clock

Read Strobe

Reset

Receive Data

Serial Clock

Serial Clock

Serial Data

Serial Input

Serial Qutput

Timer Input

Timer Qutput

Transmit Data

Power Supply

Programming Power Supply
Ground

Wait

Write Strobe

Crystal (Main System Clock)
Crystal (Subsystem Clock)
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2.6 78K/0 Series Expansion

: Mass-produced

Y subseries supports 12C bus specifications.

control

B 100 pin / uPD78078 [pPD?SO?SY L Add timers and enhances external interface based on yPD78054.
100 pin  /uPD78070A //uPD78070AY j u#PD78078 without ROM.
100 pin  /4#PD780018M%,7,PD780018YM%’ Enhances serial I/O and restricts their functions.

B it ridd e dr?

80 pin : uPD780058 :f'yPD780058F"°"r'Enhances serial /O and reduce EMI noises based on zPD78054.

80pin  J4PD7B0S8F J/uPD78058FY ] Reduce EMI noise based on 4PD78054.
gopin JuPD78054  /JuPD78054Y / Adds UART and D/A and enhances I/Os based on 4PD78014.

r

B4pin  +uPD7B0034 .+ uPD780034Y_: Enhances A/D based on sPD780024.

64 pin ,7 ;;P:D:7-§(-_)5_2}1: :‘:7;‘;!;0-7-85654-\(:'/ Enhances serial 1/Os and reduces EMI noises based on pPD78018F.
64 pin /: 4WPD780964_ _;:’ Enhances A/D based on zPD780924.

64 pin . uPD780924 « Has inverter controlier circuit and UART, and reduces EMI noises.
64 pin ];IP-D-7§51. aH .Z Reduce EMI noises based on uPD78018F.

64 pin /upD7801 8F lﬂpo7801 8FY [ gﬁglt%s 8?1 l ..8 V and enhances ROM/RAM size selection based
6apin  JuPD78014  /JuPD78014Y [ aqds A/D and 16-bit timer based on xPD78002.

64 pin [yPD780001 L Adds A/D based on uPD78002.

64 pin /uPD78002 IyPD78002Y / Basic subseries for control applications.

42/44 pin z,uPD78083 / Operates at 1.8 V has UART.

- Drives FIPs

28K 100 pin Enhances I/O, FIP C/D based on zPD78044F: Max. 53 display outputs
series /] | 80pin Adds 6-pin V/D caution based on #PD78024: Max. 34 display outputs
|_64pin Basic subseries for driving FIPs: Max. 26 display outputs

Drives LCDs _
100 pin 'l'yPDT80308 _""lluPD7'80308Y " Enhances SIO based on #PD78064 and expand ROM and RAM.
—  100pin JuPD780648 / Reduce EM1 noise based on uPD78064

-------- -l'
100 pin  JuPD78064  //uPD78064Y / Subseries for driving LCDs, has UART.

Supports IEBus™
— 80 pin 1PD78098 Adds |IEBus controller based on uPD78054.

L—— 64 pin ’:"UPDTBP091 4 PWM output, LV digital-code decoder, has Hsync counter.

14
--------- -

Note Planning
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CHAPTER 2 OUTLINE (uPD780024Y, 780034Y SUBSERIES)

Major differences among these subseries are tabulated below.

Function Voo
M i ial Interf fi ti
Subseries ROM Capacity Serial Interface Configuration 10 MIN. value

Control pPD78078Y 48K - 60K 3 wires/2 wires/I2C : 1ch 88 18V
3-wires with auto-transmit/receive : ich
uPD78070AY —_ 3-wire/UART - 1¢ch 61 27V
uPD780018Y 48K - 60K 3-wires with auto-transmit/receive : 1ch 88
3 wires/time shared : 1ch
12C bus (Multi master support)  : 1ch
uPD780058Y 24K - 60K 3 wires/2 wires/12C : 1ch 68 1.8V
3-wires with auto-transmit/receive : ich
3-wire/UART timer shared :1ch
pPD78058FY 48K - 60K 3 wires/2 wires/12C : 1ch 69 27V
3-wires with auto-transmit/receive : 1ch
uPD78054Y 16K - 60K 3-wire/UART . 1ch 20V
uPD780034Y 8K - 32K UART : 1ch 51 18V
3-wire : 1ch
uPD780024Y 12C bus (Multi master support) @ 1ch
