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Notice 
1. 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. 

2. 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. 

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. 
4. 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

9. 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. 

10. 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. 

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

12. 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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MS-DOS is a trademark of Microsoft Corporation.
IBM DOS, PC/AT, and PC DOS are trademarks of IBM Corporation.

NOTES FOR CMOS DEVICES

1 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.

2 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, it is possible that an internal input level may be generated due to noise, etc., hence

causing malfunction.  CMOS devices behave differently than Bipolar or NMOS devices.  Input levels

of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry.  Each unused

pin should be connected to VDD 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.

3 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.



These commodities, technology or software, must be exported in accordance 
with the export administration regulations of the exporting country.
Diversion contrary to the law of that country is prohibited.

The information in this document is current as of March, 2003. The information is subject to change 
without notice.  For actual design-in, refer to the latest publications of NEC Electronics data sheets or 
data books, etc., for the most up-to-date specifications of NEC Electronics products.  Not all 
products and/or types are available in every country.  Please check with an NEC Electronics sales 
representative for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without the prior     
written consent of NEC Electronics.  NEC Electronics assumes no responsibility for any errors that may 
appear in this document.
NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual 
property rights of third parties by or arising from the use of NEC Electronics products listed in this document 
or any other liability arising from the use of such products.  No license, express, implied or otherwise, is 
granted under any patents, copyrights or other intellectual property rights of NEC Electronics or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative 
purposes in semiconductor product operation and application examples. The incorporation of these 
circuits, software and information in the design of a customer's equipment shall be done under the full 
responsibility of the customer. NEC Electronics assumes no responsibility for any losses incurred by 
customers or third parties arising from the use of these circuits, software and information.
While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products, 
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely.  To 
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC 
Electronics products, customers must incorporate sufficient safety measures in their design, such as 
redundancy, fire-containment and anti-failure features.
NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and 
"Specific".  
The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application.  The recommended applications of an NEC 
Electronics product depend on its quality grade, as indicated below.  Customers must check the quality grade of 
each NEC Electronics product before using it in a particular application.
 "Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio

and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

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

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

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

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

majority-owned subsidiaries.
(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics (as 

defined above).
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Regional Information

•  Device availability

•  Ordering information

•  Product release schedule

•  Availability of related technical literature

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

•  Network requirements

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

Page Description

All The 44-pin plastic QFP package has been changed from µPD750008GB-xxx-3B4
to µPD750008GB-xxx-3BS-MTX.

The µPD75P0016 under development has been changed to the already-developed
µPD75P0016.

The input withstand voltage at ports 4 and 5 during open drain has been changed from
12 V to 13 V.

Preface English-version document numbers have been added to "Related documents."

p.4 The format of the table in Section 1.3 has been changed.

p.45 The caution in using Mk II mode has been added in Section 4.1.1.

p.85 The description for the mask option when using the feedback resistor has been added in
(6) in Section 5.2.2.

p.187 The description for the interrupt enable flag has been added in Section 6.3.

p.198 Table 6-4 has been added in Section 6.6.

p.233 Section 9.4 has been added.

p.235 Chapter 10 has been added.

p.237–298 The operand @rpa has been changed to @rpa1 in Section 11.

p.241 @rpa1 has been added in the table in (1) in Section 11.2.

p.264 The title of Section 11.4 has been modified to conform to that of Section 11.2.

p.301 Appendix B
Supported OS versions have been upgraded.

p.321 Appendix F has been added.

The mark * shows major revised points.



PREFACE

Readers This manual is intended for engineers who want to learn the capabilities of the

µPD750004, µPD750006, µPD750008, and µPD75P0016 to develop application systems

based on them.

Purpose The purpose of this manual is to help users understand the hardware capabilities (shown

below) of the µPD750004, µPD750006, µPD750008, and µPD75P0016.

Configuration This manual is roughly divided as follows:

• General

• Pin functions

• Architecture feature and memory map

• Internal CPU functions

• Peripheral hardware functions

• Interrupt and test functions

• Standby function

• Reset function

• Writing to and verifying program memory (PROM)

• Mask option

• Instruction set

Guidance Readers of this manual should have general knowledge of the electronics, logical circuit,

and microcomputer fields.

• For users who have used the µPD75008:

–> See Appendix A to check for any difference in the functions and read the

explanation of those differences.

• To check the functions of an instruction in detail when the reader knows its

mnemonics:

–> See the instruction index in Appendix D.

• To check the functions of specific internal circuits, etc.:

–> See Appendix E.

• To understand the overall functions of the µPD750004, µPD750006, µPD750008,

and µPD75P0016:

–> Read through all chapters sequentially.



Notation Data bit significance : Higher-order bits on the left side

Lower-order bits on the right side

Active low : xxx (Pin and signal names are overscored.)

Memory map address : Low-order address on the upper side

High-order address on the lower side

Note : Explanation of an indicated part of text

Caution : Information requesting the user's special attention

Remark : Supplementary information

Important and emphasized matter : Described in bold face

Numeric value : Binary ..................  xxxx or xxxxB

Decimal ...............  xxxx

Hexadecimal .......  xxxxH



*Related documents Some documents are preliminary editions, but they are not so specified in the tables

below.

Documents related to devices

Document Name
Document Number

Japanese English

µPD750004, 750006, 750008 Data Sheet U10738J IC-3647

µPD75P0016 Data Sheet U10328J To be prepared

µPD750008 User’s Manual U10740J (This manual) IEU-1421

µPD750008 Instruction List IEM-5593 —

75XL Series Selection Guide U10453J U10453E

Documents related to development tools

Document Name
Document Number

Japanese English

Hardware IE-75000-R/IE-75001-R User’s Manual EEU-846 EEU-1416

IE-75300-R-EM User’s Manual EEU-951 EEU-1493

EP-75008CU-R User’s Manual EEU-699 EEU-1317

EP-75008GB-R User's Manual EEU-698 EEU-1305

PG-1500 User’s Manual EEU-651 EEU-1335

Software RA75X Assembler Package User’s Operation EEU-731 EEU-1346
Manual Language EEU-730 EEU-1363

PG-1500 Controller PC-9800 Series (MS-DOSTM) Base EEU-704 EEU-1291
User’s Manual IBM PC Series (PC DOSTM) Base EEU-5008 U10540E

Other documents

Document Name
Document Number

Japanese English

Package Manual IEI-635 IEI-1213

Semiconductor Device Mounting Technology Manual IEI-616 IEI-1207

Quality Grade on NEC Semiconductor Devices IEI-620 IEI-1209

Reliability and Quality Control of NEC Semiconductor Devices IEI-5068 —

Electrostatic Discharge (ESD) Test MEM-539 —

Semiconductor Device Quality Guarantee Guide MEI-603 MEI-1202

Microcontroller-Related Products Guide - by third parties MEI-604 —

Caution The above related documents are subject to change without notice.  Be sure to use the

latest edition when you design your system.
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 Figure 5-29.  Block Diagram of the Timer Counter (Channel 1)

Count register (8)
MPX

Timer operation start signal

888

From the 
clock 
generator

Internal bus

TM160 TM15 TM14 TM13 TM12

Comparator (8)

Modulo register (8)
TO enable 
flag

P21 
output 
latch 
signal

Port 2 
input/
output 
mode

Clear signal

T1

TMOD1 
Bit 2 of PMGB

P21/PTO1  

Output 
bufferReset

RESET

IRQT1 clear 
signal

TOUT
flip-flop

TM1

IRQT1
set signal

INTT1

PORT2.1TOE1

CP

Match

8

8







113

CHAPTER 5  PERIPHERAL HARDWARE FUNCTIONS

Figure 5-31.  Timer Counter Mode Register (Channel 1) Format

Address

FA8H

7

0

6

TM16

5

TM15

4

TM14

3

TM13

2

TM12

1 0 Symbol

TM1

TM13

Timer start indication bit

When 1 is written into the bit, the counter and IRQT1 flag are cleared.

If bit 2 is set to 1, count operation is started.

TM12

0

1

Operation mode

Stop (retention of count contents)

Count operation

Count operation

Other than above

Other than above

When fX = 4.19 MHz

TM15

0

0

1

1

TM16

1

1

1

1

TM14

0

1

0

1

fX/212 (1.02 kHz)

fX/210 (4.09 kHz)

fX/28 (16.4 kHz)

fX/26 (65.5 kHz)

Not to be set

Count pulse (CP)

Count pulse (CP) select bit

When fX = 6.00 MHz

TM15

0

0

1

1

TM16

1

1

1

1

TM14

0

1

0

1

fX/212 (1.46 kHz)

fX/210 (5.86 kHz)

fX/28 (23.4 kHz)

fX/26 (93.8 kHz)

Not to be set

Count pulse (CP)
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µPD750008 USER'S MANUAL

Figure 5-33.  Timer/Event Counter Mode Register Setup (2/2)

(b)  In the case of timer counter (channel 1)

(b) Timer/event counter output enable flag (TOEn)

The TOEn is manipulated by a bit manipulation instruction.

The TOEn is cleared to 0 by an internal reset signal.

Figure 5-34.  Timer/Event Counter Output Enable Flag Setup

Address

FA2H

FAAH

TOE0

TOE1

Channel 0

Channel 1

0

1
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When “1” is written to the bit, the counter and IRQT1 flag are cleared.
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TM13

TM12

Operation mode
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Symbol
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CHAPTER 11  INSTRUCTION SET

Instruction
Mne-

Operand
Instruction code

monic B1 B2 B3

Branch BR !addr 1 0 1 0 1 0 1 1 0 0 addr

$addr1 0 0 0 0 A3 A2 A1 A0
(+16) to (+2)

(–1) to (–15) 1 1 1 1 S3 S2 S1 S0

PCDE 1 0 0 1 1 0 0 1 0 0 0 0 0 1 0 0

PCXA 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 0

BCDE 1 0 0 1 1 0 0 1 0 0 0 0 0 1 0 1

BCXA 1 0 0 1 1 0 0 1 0 0 0 0 0 0 0 1

BRA !addr1 1 0 1 1 1 0 1 0 0 addr1

BRCB !caddr 0 1 0 1 caddr

Sub- CALL !addr 1 0 1 0 1 0 1 1 0 1 addr
routine

CALLA !addr1 1 0 1 1 1 0 1 1 0 addr1
stack

CALLF !faddr 0 1 0 0 0 faddrcontrol

RET 1 1 1 0 1 1 1 0

RETS 1 1 1 0 0 0 0 0

RETI 1 1 1 0 1 1 1 1

PUSH rp 0 1 0 0 1 P2 P1 1

BS 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 1

POP rp 0 1 0 0 1 P2 P1 0

BS 1 0 0 1 1 0 0 1 0 0 0 0 0 1 1 0

I/O IN A,PORTn 1 0 1 0 0 0 1 1 1 1 1 1 N3 N2 N1 N0

XA,PORTn 1 0 1 0 0 0 1 0 1 1 1 1 N3 N2 N1 N0

OUT PORTn,A 1 0 0 1 0 0 1 1 1 1 1 1 N3 N2 N1 N0

PORTn,XA 1 0 0 1 0 0 1 0 1 1 1 1 N3 N2 N1 N0

Interrupt EI 1 0 0 1 1 1 0 1 1 0 1 1 0 0 1 0
control

IExxx 1 0 0 1 1 1 0 1 1 0 N5 1 1 N2 N1 N0

DI 1 0 0 1 1 1 0 0 1 0 1 1 0 0 1 0

IExxx 1 0 0 1 1 1 0 0 1 0 N5 1 1 N2 N1 N0

CPU HALT 1 0 0 1 1 1 0 1 1 0 1 0 0 0 1 1
control

STOP 1 0 0 1 1 1 0 1 1 0 1 1 0 0 1 1

NOP 0 1 1 0 0 0 0 0

Special SEL RBn 1 0 0 1 1 0 0 1 0 0 1 0 0 0 N1 N0

MBn 1 0 0 1 1 0 0 1 0 0 0 1 N3 N2 N1 N0

GETI taddr 0 0 T5 T4 T3 T2 T1 T0
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