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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.




USER'S MANUAL  RENESAS

AS17071

DEVICE FILE

Version V1

PC-9800 Series (MS-D0OS™) Base
IBM PC/AT™ (PC DOS™) Base

Target Device: «PD17071
«PD17072
#PD17073

Document Mo, U11T18EJ3VOUMOD (3rd edition}
(Previous No. EEU-1512)
Date Published Aprit 1998 P

© NEC Corporation 1995 Printed in Japan



SIMPLEHOST is a registered trademark of NEC Corporation.
MS-DOS Is a trademark of Microsoft Corporation.
PC DOS and PC/AT are trademarks of IBM Corporation.

The information in this decurnent 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 Corperation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of & device described herein or any other fiability arising
fram 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 of others.




Major Revised Points in this Publication

Page Contents

Throughout A description of the pPD17071 device files has been added.

GCover, Intreduction | - AS17073 has been delated.
+ The product name has been changed from AS17072 to AS17071.

introduction The explanation has been changed:
The yPD17872 and 17073 device files have been included in the
AS17071.

The mark * shows major revised points.




Introduction

Device files are files those contain data (device data) that is unique to and dependent upon the 17K Series
devices. This data is required when using the following 17K Series scftware development tools.

- AS17K assembler or RA17K assembler package (under development}
« SIMPLEHOST®

The following device files are included in the AS17071.
- pPD17071 device file
= pPD17072 device lile
- uPDM70T3 device file

The device files have the file extension .DEV.

[Files Included in the AS17071]

File names
017071 .DEV, D17072 .DEV, D17073 .DEV

For details of the AS17K assembler and the use of device files bundled with the xPD17071, 17072 and
AS17073, see the AS17K Assembler User's Manual (EEU-1287).
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CHAPTER 1 DEVICE DATA

in agsembly time, the device files provide the following data related to the device.

{1} Program memory {ROM} capacity
uPDI7071: 2048 x 16 bits (0000H - 07FFH)
uPD17072: 3072 % 16 bits (0000H - 0BFFH)
uPD17073: 4086 x 16 bits (0000H - OFFFH}

{2

—

Data memory (RAM) capacity
uPDIT7071; 128 x 4 bits (BANKO, BANK1}
aPDIT072, 17073: 176 x 4 bits {BANKD, BANK1)

Usabie instructions
See GHAPTER 2 INSTRUGCTION SET.

{3

-

(4} Peripheral control registers, port register, and peripheral hardware register read and write data
See CHAPTER 3 RESERVED SYMBOLS.

(5} Reserved symbols

See CHAPTER 3 RESERVED SYMBOLS,
(6) Device files, device numbers, and SE board numbers
Device files contain a register of device numbers for each device and SE board numbers to indicate optimum
SE boards for developing various products. These device files are also included in ICE fites and PRO files output
by the assembler (AS17K). These devices are used when the in-circuit emulator checks the development
environment and during checking of mask orders.

Table 1-1. Relations among Device Files, Device Numbers, and SE Board Numbers

Device file {version) Daevice name Device number SE board number SE board
pPD17071 58H

ASI7071 (V1) uPD17072 4CH 4CH SE-17072
uPDi7073 4AFH
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CHAPTER 2 INSTRUCTION SET

2.1 Instruction Set Summary

bis
bna - bu e} 1

BiN HEX
Qcoe o ADD r,m ADD m, ¥n4
0001 1 Sus nm sus m, #nd
oo 2 ADDC rm ADDG m, #nd
ae11 3 SUBC rnm SUBC m, #nd
0100 4 AND nm AND m, #n4
o1 5 XOR rLm XOR m, #nd
01190 6 OR rLm OR m, #nd
o111 7 INC AR

RORC r

MQVT DBF, @AR

PUSH AR

POP AR

GET DBF, p

PUT p, DBF

ER @AR

CALL @AR

RET

RETSK

RETI

E{

[a]}

STOP 5

HALT h

NOP
1000 8 Lo nm ST m,r
10014 9 SKE m, #nd SKGE m, #n4d
1010 A MOV @r.m MOV m, @r
1011 B SKNE m, #nd SKLT m, #nd
1100 C BR addr (page 0)] CALL addr
110 D 8Rr addr (page 1)| MOV m, #n4
1110 E SKT m, #n
1 F SKF m, #n




CHAPTER 2 INSTRUCTION SET

2.2 Legend
AR :
ASR
addr
BANK :
ChP
cY
DBF
h :
INTEF :
INTR
INTSK :
MP

Address register

Address stack register indicated by stack pointers
Program memory address (fower 11 bits)
Bank register

Compare flag

Carry flag

Data buffer

Halt cancellation conditions

Interrupt enable flag

Register that is automalically saved to a stack when an interrupt occurs
Interrupt stack register

Data memory row address pointer

Memory pointer enable flag

Data memory address indicated by mna and mc
Data memory row address (high)

Data memory column address (low)

Bit position (4 bils}

Immediate data (4 bits}

Page (Bit 11 of program counter)

Program counter

Peripheral addréss

Peripheral address (higher 3 bits)

Peripheral address (lower 4 bits)

General register column address

Stack pointer

Stop cancellation conditions

% indicates addressed contents



CHAPTER 2 INSTRUGCTION SET

2.3 Instruction List
) Instruction code
Instruction set | Mnemonic | Operand Cperalion
Op code Operand
Add ADD rm {r) e () + (m} 00C00 ma mec r
m, #n4d {m) & (m) + nd 10000 ma me n4
ADDC r,m (i} + (m} + ¥ 00018 A mo r
m, #n4 () & {m) + nd + CY 10014 mA me n4
ING AR AR «— AR +1 00111 oo¢ | 10071 | COOO
Subtract 5uB r,m B « {7 — (m} 0coot me s r
m, #n4d {m) & {m) — nd 10001 mp me nd
SUBC r, m {r) e (/) = (m) - CY oDt ma me r
m, #nd {m} « (m} - nd - CY 10011 ma me nd
Logical OR r, m {r) & {r) v (m} Qgm0 ma mc r
operation m, #n4 {m} - (m} v n4 10110 ma mc nd
AND 5 m )« {1} A (m} 00160 e me r
m, #nd {m} « {m} An4 101900 ma mg nd
XOR nm {r} e (r} = (m) 00101 MR ma r
m, #nd {m) « {m) ¥ nd 10101 mr me nd
Decision SKT m, #n CMP « 0,if (m) A n = n, then skip 11110 MR me n
SKF m, #n CMP « 0, if {(m) A n = 0, then skip 1111 mn me n
Gomparison SKE m, #nd {m) — n4, skip if zero 01001 mA me n4
SKNE m, #nd {m) - n4, skip il not zero ¢1011 ms me nd
SKGE m, #nd {m) — nd, skip if not borrow 11004 ma ms nd
SKLT m, #nd {m} — nd, skip if borrow 111 M me n4
Aotation RORGC r r» CY > {r} on =5 (1) o2 = (1) o1 =+ (1} m—i 00111 | oo | o111 r
Transier LD f,m (N e (m 01000 Mr mc r
57 m,r ) — (1) 11000 mR 213 r
MOV @, m if MPE = 1 {MP, (r}) — {m} 010 | mn | me r
il MPE = © : (BANK, mm, {r)} «— (m)
m, @r i MPE = 1; (m) « (MP, ()} 11010 mn me 3
i MPE = 0 : (m) « (SANK, ma, (1)}
m, #nd {m} < na 11101 me me n4
MOVT DBF, @AR| SP ¢ SP-1, ASR ¢ PC, PC « AR, 00111 Qoo | 0021 | 0000
DBF « (PC), PC «— ASR, SP « SP + 1
PUSH AR 8P « 5P -1, ASR « AR 0011t 000 | 1:C1 | DCOD
POP AR AR « ASR, 5P « §P + 1 00114 000 | 1100 | OCOO
GET DBF, p DBF « (p) 00111 P 1011 28
PUT p. DBF (p) e~ DBF FHIERE [+ 1010 pL




CHAPTER 2 INSTRUCTION SET

Insiruction code
Instruction set | Mnemonic 3 Operand Operation
Op code Operand
Branch B8R addr Note Nole addr
@AR PC « AR 00111 | 000 | 0300 | 0000
Subroutine CALL addr SP « SP -1, ASR « PC 11100 addr
PCi & 0, PCioo - addr
@AR SP « 8P -1, ASR « PC 00111 0oo | 6161 | 0600
PC « AR
RET PG e ASR, SP + SP + 1 00111 000 | 1170 | OCOC
RETSK PC « ASR, SP « 5P + 1 and skip o011 001 1110 | 0000
RETI PC « ASR, INTR ¢ INTSK, SP ¢ SP + 1 o011 010 } 1110 | 0DQO
£l INTEF ¢ 1 go111 Q01 1111 | 0000
Interrupt bl INTEF 0 00111 fH 111 | Q000
S5TOP s STOP 0011 o0 | 111 5
Other HALT h HALT 00111 011 1M h
NOP No operation 001113 100 | 1111 | cOQO

Note The “BR addr" operation of the 4PD17071, 17072 and 17073 and its op codes are as follows:

(a)

(b)

wPDA70TH
Mnemaonic Operand Operation Op Code
8R addr PCioo ¢ addr 01100
pPD1T072, 17073
Mnemonic Operand Cperation Op Code
BR addr PCi0.0 « addr, PAGE « © 31100
PGigo « addr, PAGE & 1 c1101




CHAPTER 2

INSTRUCTION SET

2.4 Macro Instructions Bundled with Assembler (AS17K)

Legend
flagn ; FLG-type symbol
n : Bit No,
<> @ Contents between < > symbols can be omitted,
Instruction: set Mnemonic Operand Operation n
Bundied SKTn flag 1, - flag n H (flag 1} to {flag n) = all "1", then skip itns4d
macros SKFn flag 1, - flag n il (flag 1} to {flag n) = all “0", then skip ts
SETn flag 1, - flag n (llag 1) to (flag n} « 1
CLAn flag 1, -+ flag n (lag 1} to {lag n} « 0
NOTR flag 1, - flag n if (flag n} = "0", then {flag n} « 1 tsns
i (Aag n) =17, then (llagn) « 0
INTFLG <NOT=>flag 1, if deseription = NQT flag n, then (flag n} «- 0 tsnss
o <eNOT> flag > if description = flag n, then {flag n) « 1
BANKn {BANK) — n n=0,1
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CHAPTER 3 RESERVED SYMBOLS

The symbaols defined for the uPDA 7071, 17072 and 17073 device files are described on the following pages. These
symbols are listed below.

Data bufter (DBF)
System register (SYSREG)

+ LCD segment register
Port register
Peripharal control register
Peripheral hardware register
Other



CHAPTER 3 RESERVED SYMBOLS

3.1 Data Buffer {DBF)

Symbol name | Aitribute Value RAN Description
DBF3 MEM 0.0CH R [BF bits b15 to bi2
DBF2 MEM 0.00H arw DBF hits b11 to b8
DBF1 MEM 0.0EH RIW DBF bits b7 to b4
DBFO MEM 0.0FH RAW | DBF bits b3 to b0

3.2 System Register (SYSREG)
Symbel name Attribute Value RW Description
AR2 MEM 0.75H RW Address register bits b11 lo b8
AR1 MEM 0.76H AW Address register bits b7 to bd
ARD MEM 0.77H RAW | Address register bits b3 lo b0
BANK MEM G.79H AW Bank register
BCD FLG 0.7EH.0 RAW | BCD flag
PSW MEM 0.7FH RW Program status word
CMP FLG 0.7FH.3 Rw | Compare flag
cY FLG 0.7FH.2 AW | Carry flag
Z FLG 0.7FH.1 AW Zero flag

3.3 LCD Segment Register
Symbol name Adtribute Value RW Description
LCDD14 MEM 1.41H RW | LCD segment register
LCDD13 MEM 1.42H AW LCD segment register
LGob12 MEM 1.43H RIW LCD segment register
LCooN MEM 1.44H RW | LCD segment register
LCDD10 MEM 1.45H AW LCD segment register
LCDDS MEM 1.46H RW LCD segment register
LCDODS MEM 1.47H RiW LCD segment register
LCDO7 MEM 1.48H R LCD segment register
LCDDB MEM 1.49H AW L.CD segment register
LCDDs MEWM 1.4AH RIW LCD segment register
LCDD4 MEM 1.4BH R/W  LCD segment register
LCDD3 MEM 1.4CH RW | LCD segment register
LCDDz MEM 1.40H R LCD segment register
LCDDi MEM 1.4EH R LCD segment register
LCDDO MEM 1.4FH R LCD segment register

10




CHAPTER 3 RESERVED SYMBOLS

3.4 Port Register

Symbo! name | Attribule Value BiwW Description

PCA3 FLG 0.70H.3 Rw Port DA it b3

poae | Pl [o7oHz | AW | PeroAbiez T TTTTTTTTTTTTTTTT
poar | R [orors | Aw leoroawitmr T
poa0 | RG [ozoMo | AW | PotoAwmimo T TTTTTTTITTTTT
POB3 FLG 0.71H.3 Aaw Port OB bit £3

PoB2 | FLG  |o7iHz | RW |Pedosbibz T TTTTTTTTTTTT
PoB1 | FG  |o7ki | AW |Porosbues T
poBo | Re  loriko | RW |Peosbibo T TTTTTTTTTTTTTTTTTTE
POGCH FLG 0.72HA R Port 0C bit 1

Poce | FLG  jo7eHo | RwW | Potocuie T TTTTTTTTTTTTmImmTmmmenes
POD3 FLG 0.73H.3 R Port 80 bit 3

PoD2 | FLG | 07aH2 | RW |Peoomrz TS
F1A3 FLG 1.70H.3 RAWHeie | Port 1A bit 3

Plaz | FLG | 170H2  |Rmeee | PamiAbrz T
e | TRa [troda Rwees | RamiAbe T
piro | TRE [rong [emwes | eodtanro T
PiB3 FLG 1.711.3 RiW Port 1B bit 3

PB2 | FlG [17H2 | mw |PeriBbre T
PiBY | Re [ [ Rw [Portwes T
pigo | RG  [wmano | Aw | Reiemro T TTTTTTTTITTTITTmmme
P1C0 FLG 1.72H.0 RN Port 1C bit0

Note These ports are inpui-only ports. The assembler and {E-17K will not output error messages i an instruction
to output fram these ports has been entered. Also, if the messages are actually executed cn a device, the
cperation will have no change.

11
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GHAPTER 3 RESERVED SYMBOLS

3.5 Peripheral Gontrol Register

(1) pPD170M

Symbal name Attribute Value RN Description

LCDEN FLG 1.50H.0 R | LCD driver display starl flag

BTMOCY FLG 1.51H.0 |R & Res| Basic timer zero carry-FF status detection flag

CE FLG 1.52H.0 R GE pin status detection flag

P1APLD3 P1AAD

P1APLDO FLG 1.53H0 RAV | P1Ae pin's pull-cown resistor select flag

SP MEM 1.54H RMW Stack pointer

BTM1CKD FLG 1.598.0 R Basic timer 1 clock detection flag

BEEPOCK1 FLG 1.5BH.1 RW BEEP clock select flag

BEEPOCKD | | Fia [ isaHo | Rw | GECP clock selectteg
IFGMD1 FLG 1.62H.3 RAW | IF counter mode selectflag
wowbe [ e [vemma | | coumtermode seleciting

ook e[t | A | coumer dook sseaing T
Fooko | 1 76 |teato | AW | IF counter clock selecttag
IFCG FLG 1.63H.0 R IF counter gate status detection flag (0: closed, 1: open)

IFCGSTRT FLG_ . 1.684H.1 W‘ IF counter count stari_ﬂ_a_g __________________________
FCRES | 1 G [ 1eeHe | W | IF counterresettag
Pumos | Fa[assns | B PLLmode selectag inedtor0) ...
PLLMD2 N FLG L 1.65H.2 R . PLL mode select lag (f_ix_ed to 0"

AT TR T Il T ey

PLLMDO FLG 1.65H.0 "/ PLL mode select {lag

PLLRFCK3 FLG 1.66H.3 A PLL reference frequency select flag (fixed to *07)

PLLRFCKZ | 3 fie [veera | A | PLU relerence fequency select fog
PLLRFCK1 | | fe | vaets | AW | PLC relorence requency select fag
PLLRFGKD | | FG  [1eeH0 | AW | PLUretorence frequency select flag
PLLR17 FLG 1E7H3 | RW PLl dataflag .
PLLRIE | | Lo |1eHz | AW |Plldmaneg

T T B T ) LT Y
PLLA14 fG |iemo | RW | Plldmates

g [ P [ves | ew [Poosteneg
PRtz ]S FLG | nsme2 | AW | Pilcsmtag .
pupn | ra [resnt | ew | eemarsg
PLLR1O FLG 1.68H.0 RW PLL data ilag

PLLR9 FLG | 1.89H3 RW | PlLdataflag
pums | o Flo | ieoMe | mw |Plidsates T
T AT B0 B
PR | FG | veoHo | Rw | Pildatateg T

12




CHAPTER 3 HESERVED SYMBOLS

Symboal name Attribute Value Bnw Description

PLLRS FLG 1.6AH.3 AW | PllLdgtaflag
B N

[ FlG | 16AH1 | AW | Plleatansg

ARz | Fla | 16aHG | AW | Plldmanag T

PLLR1 FLG 1.6BH.3 A | PLL data flag

PLLPUT FLG 1.6CH.0 W PLL data set flag

PLLUL FLG .60H.0 |R & Res: PLL unfock FF flag

POBBIO3 FLG 1.6EH.3 RwW  § POBa IO select llag

PORBIOZ | FLG | 16EMz | AW | POB: O selecttizg

posBIOT | 1 FLG | 18EM1 | RAW | POB VO seleattag 7

PosBICO | FLG | 16EH8 | AW | POBsVOselecttag T

PODBIO3 FLG $.6FH.3 RiW | PQD: IO select flag .
Poosioz | ¢ LG |i6FH2 | AW | PoD:Oselectfag

POCRIOT | FLG |18FH1 | R | POC: WO seleotlag

POCBIOO | 1 FLG | 16FHO | RW | POGeWOseestrag 7

13



CHAPYER 3 RESERVED SYMBOLS

{2) pPD17472, 17073
Symbol name Attribute Value R Description
ADCON FLG 1.5CH.1 RMW | Power supply setling flag for A/D converier control signal
tcoEN | | FLG | 150H0 | RAW | 10O driver enable tag
BTMOCY FLG 1.51H.0  |R & Res| Basic timer zero carry-FF status detection flag
CE FLG 1.52H.0 R CE pin status detection flag
P1APLD3 FLG 1.53H.3 RiW P1a/AD1 pin's pull-down resistor sefect tlag
PiAPLD2 | | FLG | 1.83H2 | R | P1AZADD pin's pulldown resistor setect flag
PIAPLODT | FLG | 1631 | RW | PiAr pin's pull-down resistor select flag
PlaPLOO | FLG | 183H0 | RAW | PiAopin's pul-down resistor select flag
sp MEM 1.54H RAN | Stack peinter
SYSCK FLG 1.55H.0 RIW System clock select flag {1: 105.6 us, 0: 53.3 ys)
INT FLG 1.56H.2 RAW INT pin status detection flag
BRMICK | | FLG | 186H1 | AW | Basictmer 1 clockselectfag
e [ FLG | 186H0 | RMW | INT pin interrapt request detection edge direction select flag
{PSIO FLG 1.57H.2 aw Serial interface interrupt enable flag
eaTM1 | FLG | 187H1 | A | Sasictmer | intemuptenable fag
[T i [1stHo | AW | NT pinimerupt enable tag
IRC FLG 1.58H.0 R/W | INT pin interrupt request detection flag
IRQBTM FLG 1.59H.0 RMW | Basic timer 1 interrupt request detection flag
{RASIO FLG 1.8AHO RN Serfal interface interrupt request detection flag
BEEPOCK1 FLG 1.58H.1 AW BEEF clock select flag
SEEPOCKO | FLG | 158H0 | AW | BEEP clockselectfg
ADCCH3 FLG 1.5CH.3 A{D converter channel select fiag {fixed 10 “0")

ADCCHO FLG 1.5CH.O RW | A/D converter channel select flag

ADCRFSEL3 FLG 1.50H.3 R AID converter reference vollage settingflag
WOGRFSELZ | FLG | 18DH2 | AW | AID converter reference vollage selfing flag
ADGRFSELT | FLG | 15DH1 | AW | A/D convertor reforence vollege sefting flag
ADCRFSELO | FLG | 18DHC | RAW | AID converter reference voltage setfng flag
ADCSTRT FLG 1.5EH.0 RW AJD converter comparison start flag

ADCCMP FLG 1.5FH.0 R AfD converter comparison result detection flag

SlIOseL ] | Fl _L_G_ _ | heoHz2 RAW | Serial infSerial cut p_ir_l selectflag
SI0HIZ FLG h -1 -EO-H-I ----- F-iN\; i -S—e-r‘r—a; :’-n;e-rl—a;:ét‘-g;‘;erai'-purpose port select flag

siots | FLG | 160MO | RAW | Serial iterlace ransmivrsceive start fiag

14




CHAPTER 3 HRESERVED SYMBOLS

Symbol name | Atiribute Value R Description

siocks | FG [wetkis [ R [ Seralinterace O cloo seect fag aedto’0)
SIOCK2 FLG i '1 %1 H2 e R i Serial interface VO clock select flag (fixedtto®0n)
siock: | | FLG | 181H1 | RW | Serial interface O clock select tag
siocko | FG  |161HO | RAW | Serial interiace VO clock selectrag
IFCMD1 FLG 1.62H.3 R | iF counter mode select fag

[1eomoo | fle [1s2H2 | RW | OF counter mode selecttag
Feeks | FLG | 1621 | RW | iFcounterclack selectfiag
FooKko | FLG | 18240 | RW | ¥ counterclock selectlag
IFCG FLG 1,63H.0 R {F counter gate status detection flag (0: ciosed, 1: open)

IFCSTRT FLG 1.64H.1 w IF counter count start flag
FCRES | | FLG [ 1.64H0 | W |IFcounersesetfag
PLLMD3 FLG 1.65H.3 R PLL mode select flag (fixed to "0")

[pLvoe | Fla [ssHz | R | Pilmode selectfag fired o0y
PLLMDI | 1 FLG | 165H1 | RAW | PLLmade selectflag
pLimpo [ FLG | 1s8H0 | AW | PLL mode select flag TTTTTTTTT
PLLRFCK3 FLG 1.68H.3 R PLL reference frequency select flag (fixed to "0"}

 PLLRFCK2 | FLG | 165H2 | AW | PLL reference frequency select fiag
PLLRFCKT | 1 FLG | 166H: | AW | PUL reference requency selectlag
PLLRFCXO | | FLG | 166H0 | RAW | PLL reference frequency sefect flag

. E’LLR‘IT FLG 1.67H.3 Rw PLL dala flag
PLLRI6 | FLG | 167Hz | AW |Plldamteg T
PLLRIS | ] Fla et | Aw | Plecaateg T
PLRI4 | FLG | 1670 | AW |Plidatamag T
PLLR13 FLG 1.68H.3 RwW PLL dala flag

[Pz [ RG [aseHz | AW |Plldamtag T
PLLRTT | Fle |sssHi | RW | Plldatafag T
PLLRI0 [ Fla [resno | Rw TR damneg TR
PLLR9 FLG 1.69H.3 R/MW PLL data flag

(PiiRe | RG |16eH2 | RAW | Plldaatag T
puar | LG |16t | RW | Plldaatag T
PLRS | FLe e | AW | Plldataflag T
PLLRS FLG 1.6AH.3 Rw PLL data flag

[PLra | Rl [1eAMz | RW | Pildaateg T
PLLRS | FLG  |18aH1 | Rw |Plldaatag T
[T FiG [16aHO | AW | PLLdatatag T
PLLR1 FLG 1.6BH.2 RW PLL data fiag
PLLPUT FLG 1.6CH.0 W PLL data sel flag
PLLUL FLG 1.6DH.0 |R & Res | PLL unlock FF flag
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CHAPTER 3 RESERVED SYMBOCLS

Symboi name | Attribute Value RIW Desaription
POBBIO3 FLG 16EH3 | AW | POBo O select flag
POB2 IO select flag
POB1 1O selact flag
POBBIOO FLG 1,6EH.0 R/W | POBa /O setect flag
FODBIO3 FLG 1,6FH.3 AMW | PODs IfO select flag
PODBIO2 FLG 1.6FH.2 AW | POD2 4O select flag
FOCBION FLG 1.6FHA Rw | POCH 11O select flag
POCBIOD FLG 1.6FH.0 | RW | P0G IiO select flag
3.6 Peripheral Hardware Register
(1) uPD17071
Symbel name Adtribute Value RW Description
AR DAT 40H RW | GET/PUT/PUSHICALL/BR/MOVT instruction address register
IFC DAT 43H R Middle frequency (IF) counter data ragister
{2) pPD17072, 17073
Symbol name § Attribute Value AW Description
SIOSFR DAT Q3H RIW Serial interface presettable shiit register
AR DAT 408 RW | GET/PUTIPUSH/CALL/BR/MOVT instruction address register
IFG DAT 43H R Middle frequency (IF) counter data register
3.7 Other
Symbaol name Attribute Value AW Description
OBF DaT OFH - Fizxed cperand value for GET/PUTIMOVT instrucliens
AR _EPA1 DAT 8040H - Cperand (EPA bit ON) for CALUYBRIMOVT instructions
AR_EPAQ DAT 4040H - Operand (EPA bit OFF) for CALL/BR/MOVT instructions

16




CHAPTER 2 RESERVEP SYMBOLS

3.8 List of Reserved Words (in Alphabetical Order)

3.8.1 Instructions and pseudo-instructions

{1} pPD17OH

ADD
ABDC
AND
BANKO
BANK1
BELOW
BR
C14344
Cddda
CALL
CASE
CLR1
CLR2
CLR3
CLR4
CSEG
DAT
0B

DwW
EJECT
ELSE
END
ENDCASE
ENDIF
ENDIFG
ENDIFNC
ENDM
ENDP
ENDR
EQOF
EXIT
EX!TR

EXTRN
FLG

GET
GLOBAL
HALT

IF
IFCHAR
IFNGHAR
ING
INCLUDE
INITFLG
iRP

LAB
LBMAC
LD
LFCOND
LIST
LITERAL
LMAC
MACRO
MEM
MOV
MOVT
NISBLE
NIBBLE1
NIBBLE2
NiBELE2V
NIBBLE3
NIBBLE3V
NIBBLE4
NIBBLE4V
NIBBLES

NIBBLESY
NIBBLES
NIBBLEGV
NIZBLE?
NIBBLETV
NIBBLES
NIBBLEBY
NOBMAC
NCLIST
NOMAC
NOP
NOT1
NQT2
NOT3
NOT4
OBMAC
QMAC

OR

ORG
OTHER
POP
PUBLIC
PUAGE
PUSH
PUT

REPT
RET
RETSK
RORC
SBMAC
SET

SET1

SET2
SET3
SET4
SFCOND
SKE

SKF

SKF1
SKF2
SKF3
SKF4
SKGE
SKLT
SKNE
SKT

SK¥1
SKT2
SKT3
SKT4
SMAC

8T

STOP
suB
SUBG
SUMMARY
TAG
TITLE
XOR
ZZZERROR
ZZZMCHK
ZZZMSG
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(2) uPD17072, 17073

ADD EXITR NIBBLESV SET2
ADEC EXTRN NIBBLEG SET3
AND FLG NIBELEGY SET4
BANKO GET NIBBLE? SFCOND
BANK1 GLOBAL NIBBLE7V SKE
BELOW HALT NIBBLES SKF

BR iF NIBBLESY SKF1
C14344 IFGHAR NOBMAC SKF2
C4444 IFNCHAR NCLIST SKF3
CALL INC NOMAC SKF4
CASE INGLUDE NOP SKGE
GLR1 INITFLG NOT1 SKLT
CLR2 IRP NOT2 SKNE
GLR3 LAB NOT3 8KT
GLR4 LBMAC NOT4 SKT1
CSEG LD OBMAC SKT2
DAT LFCOND OMAC SKT3

DB LIST OR SKT4

Dt LITERAL ORG SMAC
ow LMAC OTHER ST

El MACRO POP STOP
EJECT MEM FUBLIC suB
ELSE MOV PURGE SuBC
END MOVT PUSH SUMMARY
ENDCASE NIBBLE PUT TAG
ENDIF NiBBLE1 REPT TITLE
ENDIFG NiBBLE2 RET XOR
ENDIFNG NIiBBLE2YV RETI ZZZERROR
ENDM NIBBLE3 RETSK ZZZMCHK
ENDP NIBBELE3V RORC ZZZIMSG
ENDR NIBBLE4 SBMAG

EQF NIBELESY SET

EXIT NIBBLES SET1

18



CHAPTER 3 RESERVED SYMBOLS

3.8.2 Registers and fiags
(1) pPD17071

AR

ARO

AR1

ARZ
AR_EPAG
AR_EPA1
BANK
BCD
BEEPOCKO
BEEPQCK1
BTMOCY
BTM1CKD
CE

CMP

cY

DBF
DBFOD
DBF1
DBF2
DBF3

IFC
IFCCKO
IFGCK1
IFCG
IFCMB0
IFCMD1
IFCRES
IFGSTRT
L.CDOD
LCeD1
Lcenio
LGRD 1

LCDD12 P1AQ
LCDD13 P1A1
LCDD14 F1A2
LCDD2 P1A3
LCDD3 P1APLDO
LCDD4 P1APLDA
LGCDDS P1APLD2
LCDDE P1APLD3
LCDD? PiBO
LGDD8 P1B1
LGCDD3 PiB2
LCDEN PiB3
POAD P1CO
POAt PLLMDO
Poaz PLLMD1
PDAJ PLLMD2
POBO PLLMD3
POB1Y PLLPUT
POB2 PLLR1
Pog2 PLLR1O
POBBIOD FLLR11
POBBIC PLLR12
POBBIO2 PLLR13
POBBIO3 PLLR14
POCOD PLLRIS
POC1 PLLR1&
PCCBIOD PLLRt7
PGCBIOY PLLRZ
PoD2 PLLA3
POD3 PLLR4
PODBIO2 PLLRS
PODBIO3 PLLRE

PLLR?
FLLR3
PLLRS
PLLRFCKO
PLLRFCK1
PLLRFCK2
PLLRFCKS
PLLUL
PSW

SP

Z

ZZZ0

ZZZn

2772

2223

ZZZ4

2275

ZZZ6

ZZZ7

2278

ZZZ8
ZZZDEVID
ZZZEPA
ZZZLSARG
ZZZPRINT
ZZZBKiP
ZZZ3YDOC
ZZZALBMAG
ZLEALMAG
ZZZARGC
ZZZLINE
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{2} uPDI7072, 17073

ADCCHO IFCG FOB3 PLLR13
ADCCH?1 IFCMCO FOBBIOC PLLR14
ADCCH2 IFCMD1 POBBIO1 PLLR15
ADCCH3 IFCRES POBBIOZ PLLR16
ADCCMP IFGSTRT #0BBIO3 PLLR17
ADCON INT POGE PLLR2
ADCRFSELD 1P POC1 PLLR3
ADCRFSEL1 IPBTM1 POCBIO0 PLLR4
ADCRFSELZ IPSIO POCBIO PLLRS
ADCRFSEL3 tRO POD2 PLLRE
ADCSTRT IRQBTM1 POD2 PLLR?7

AR IRQSIO PODBIOZ PLLR8
ARO Lceoo PODBIO3 PLLRS
AR1 LCDD1 P1AD PLLRFCKO
AR2 LcoD1e P1A1 PLLRFCK1
AR_EPACQ LCDD11 P1A2 PLLAFGK2
AR_EPA1 LcoD12 P1A3 PLLAFCKS
BANK LCDD13 P1APLDO PLLUL
B8CD LCDD14 P1APLDS P3W
BEEPOCKD LChD2 P1APLD2 SIQCKO
BEEPOCK1 Lcoea P1APLD3 SIOCK1
BIMOCY LCDD4 PiBC Si0CK2
BTMI1CK LCDDS P1B1 SIOCK3
CE LCDE6 P1B2 SIOHIZ
CMmP LCDD7 P1B3 SIOSEL
cY LCDDS P1CO SIOSFR
DBF LCDD9 PLLMDG St078
DBFOD LCDEN PLLMD1 SP

DBF% FOAD PLLMD2 SYSCK
DBF2 POA1Y PLLMD3 Z

DBF3 POAZ PLLPUT ZZZ0

IEG PCA3 PLLR1 2221

IFC FOBO PLLR10 2zz2
IFCCKO FOB1 PLLR11 ZZZ3
IFCCK1 FOB2 PLLR12 ZZZ4
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2Z7Z5

2ZZ6

ZZZT

778

ZEZ9
ZZZDEVID
ZZZEPA
ZZZLSARG
ZZZPRINT
ZZZSKIP
22Z8YDOC
ZZZALBMAC
ZZZALMAC
ZZZARGC
ZZZLINE
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CHAPTER 4 LOAD MODULE FILE FORMAT

HEX-format load meodule files ouiput by the assembler (AS17K) have twe types of cutput file formats: ICE files
and PRO files.

These two types of files must be used according to the target application. Besides having a user program area,
they also have an assembly environmant data ares, an in-circuit emulator operating environment data area, and other
areas.

{1) HEX-format load module file format
The data contained in HEX-farmat load module fifes output by the assembler is output in the fellowing format.

[Example of HEX-format lcad module file format]
0O @ ® ® ®

:| 00 0000 01 FF

D0 @ ®@

(1) Record mark
This indicales the start of a record.

10 0002 OO Z2B410008FCEOF -- 3A20 EC

(2 Code amount (2 digits)
This indicates the amount of cede (byte data) stored in a record. This value is expressed as a hexadecimal
number, with & maximum value of 10H (16 units). The value for the end record is 00H.

@) Address (# digits}
This indicates the siart address of the code shown in a record. The value for the end record is 0000H, and
has no relation 1o the address,

(%) Recard type (2 digits)
A value of 00H indicates “data record” as the record type and a value of 01H indisates "end record,”

(& code (up to 32 digits (16 bytes))
Cade is output to this field one byte at a time, up {0 16 bytes.

() Check sum (2 digits)
Data from fields (@), 3}, @), (&) and (5) is output to this field {with even parity) as byte data with an LSB
value of 00H based on byte-unit sums.
{2) ICE files
ICE files are oulput as HEXformat files exclusive o the in-circuit emulator {|E- 17K, IE-17K-ET, or EMU-17K Note)

oulput by the AS17K assembler. Figure 4-1 shows the output format assembled using the device fliles.

Note Manufactured by 1.C Carp.
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*  (a)

24

HPDI7OT

0000H

End address in user
program (Max: 0FFFH)

0000HMCE

1BREHN®

1DAQH
1DA1TH

1F22H
1F23H

1FFBH
1FECH

1FFFH

Figure 4-1. ICE File Format {1/2)

User program area

ENC RECORD (: 06000001FF)

NULL CODE (100 Columns)

In-circuit emulator operating enviranment data area (1)
{patch data)

in-circuit emulator operating environment dala area (2
{HAM map}

Assembly environment data area
(assembler version, error status, ete.)

SE board enviranment data area
(Basic LS| performance data for SE board aperation,
operaling clock data, elc.}

END RECCRD (: 09000001FF)

Note Range for in-circuit emulator is B000H to 989EH.

Exists only if assembled result
exceeds the user program ared.

Yarious data that applies to
operation of the in-cireuit
emylator



CHAPTER 4 LOAD MODULE FILE FORMAT

Figure 4-1. ICE File Format (2/2)

{b) pPRATO72, 17073

0000H
User program area
End address in user
program {Max: 1FFFH) .
EAR (extended address) 200
goooHtete
Exists only i assembled result
inded pregfam areg (EPA exceeds the user program area.
399BHHN0w i : 3 )
END RECORD (: £0000001FF}
: NULL CODE (100 Golumns) '
399CH )
In-circuit emulator operating envircnment data area (O
{paich data)
3DSDH
309EH
Ir-circult emulator operating environment data area & Various data that applies fo
(RAM map) ¢ operation of the in-cireuit
IF1FH emulalor
3F20H Assembly environment data area
(assembler version, error stalus, efc.)
3FFBH
3FFCH SE beard environment data area
{Basic LS! performance data {or SE board operation,
3FFFH operating clock data, elc.) J
£N0 RECORD {: 00000001FF)

Note Range for in-circuit emulator is 8000H to BO9BH.
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{3} PRO files
PRO files are output as HEX~format files exclusive to the PROM and single-write PROM products that are used
for mask order and stand-alone SE board evaluations that are output by the AS17K assembler, These are output
when “/PRO" is specified as an assembly option during assemble,
Figure 4-2 shows the oulput format assembled using the device files,

Figure 4-2. PRO Fite Format (1/2}

(@} aPD1TOTH

Qo0oH

User grogram area

End address in user
program {Max: OFFFH}

1000H
Assembly environment data area
{assembler version, arror status, eic.)
10D8H
1FFCH SE board environment data area

(Basic LS| performance data for SE board operation,
1FFEH operaling clock dala, elc.}

END RECORD (: GG00C001FF)

Remark The range of 10D9H to 1FFBH does not exist in PRO files.
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(b} nPDI70T2

0000H

£nd address in user
program (Max: 17FFH)
1800H

180BH

Figure 4-2, PRO File Format {2/2)

User program area

Assermbly environment data area
(assembler versicn, error status, eic.)

3FFCH
3FFFH

SE beard environment data area
{Basie LS| perormance data for SE board operation,
operating clock data, elc.)

END RECORD (: 00000001FF)

Remark The range of 18DCH to 3FFBH does not exist in PRO files.

(e} uPDI7073

2000H

End address in user
pregram (Max: 19FFH)

{ser program area

2000+

200BH

Assembly environment data area
{assembler version, error slatus, etc.)

3FFGH
aFFFH

SE board environment data area
(Basic LSI performance dala for SE board aperation,
operaling clock dala, etc.)

END RECORD {: 00000001 FF)

Remark The range of 200CH to 3FFBH does not exist in PRO files.
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{4} File comparison of load module files
Even when there are no changes in the source file, changes may cccurinthe assembler results (i.e., the assembly
anvironment data area). This is because the data in the assembly environment data area includes Items such
as the source file creation date.

Table 4-1. ltems in Assembly Environment Data Area Which Are Subject to
Change even when Source File Does not Change (1/3)

{a) pPP1707E

llem Address

1GE file PRO file
Program name Neta 1 1F23H - 1F62H 4000H - 103FH
{character siring of up lo 64 byles, specified by assembly option #* PRCG=".}
SIMPLEHOST data iFADH 108AH
Error or warning status 1FBOH 1080H
Source file creation date (YY/MM/DD) and time Note 2 1FBEH - 1FG7H 109BH - 10A4H
Device name 1FC8H - 1FD7H 10A5H - 10B4H
Device file version $FDCH, 1FDDH 10B9H, 10BAH
Assembler version 1FDEH - 1FE1H 10BBH - 10BEH

Notes 1. When using the RA17K {under development), the following 32 bytes are the program name area.
In ICE files : 1F23H to 1F42H
In PRO files: 1000H to 101FH
The RA17K uses the remaining 32 bytes as a system reserved area.
2. The most recent creation date/time data among the modules is written in source files or sequence files.

Caution Do not make changes to load module files only.

Change load files by changing the source file and then reassembling. Revising [oad files only
may cause the histories of other files to become mismatched, resulting in bugs.
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Table 4-1. Items in Assembly Environment Data Area Which Are Subject {o
Change even when Source File Does not Change (2/3}

() #PD17072

ltem

Address

1CE file

PRO file

Program name Nete 1
(charagter string of up to 64 bytes, specified by assembly aption /* PROG=".)

3F20H - 3F5FH

180Q0H - 183FH

SIMPLEHOST data

3FADH

1880H

Error or warning status

3FBOH

1890H

Source file creation date (YY/MM/DD) and time Nete 2

3FBEH - 3FG7H

1B89EH - 18A7H

Device name

3FCEH - 3FD7H

18A8H - 18B7H

Device file version

3FDCH, 3FDDH

18BCH, 188DH

Assembler version

3FDEH - 3FE1H

18BEH - 18C1H

Notes 1. When using the RA17K (under development), the foliowing 32 bytes are the pregram name area.

In ICE files : 3F20H to 3F3FH
In PRO files; 1800H to 181FH

The RA17K uses the remaining 32 byles as a systern reserved area.
2, The mostrecent creation dateftime data among the modules is written in source files or sequence files.

Caution Do not make changes to load medule files only.

Change load files by changing the source file and then reassembling. Revising load files only
may cause the histories of other files to become mismatched, resulting in bugs.
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Table 4-1. Ttems in Assembly Environment Data Area Which Are Subject to
Change even when Source File Does not Change (3/3)

(¢6) uPD17073

ltem

Address

ICE file

PRO file

Program name Hote 1
(character siting of up to 64 bytes, speciied by assembly opticn £ PROG=")

3F20H - 3F5FH

2000H - 203FH

SIMPLEHOST data

3FADH

208DH

£rror of warning status

3FBOH

2090H

Seurce fila creaticn date (YY/MM/DD) and timg Mote 2

3FBEH - 3FC7H

208EH - 20A7H

Device name

3FCBH - aFD7H

20A8H - 20B7H

Device file version

3FDCH, 3FDDH

 20BCH, 20BDH

Assembler version

3FDEH - 3FE1H

20BEH - 20G1H

Notes 1. When using the RA17K (under development), the following 32 bytes are the program name area.

In ICE files : 3F20H to 3F3FH
In PRO files: 2000H to 201FH

The RA17K uses the remaining 32 bytes as a system reserved area.

2. The most recent creation date/time data ameng the modules is written in source files or sequence files,

Caution Do not make changes to load madule files only.

Change load files by changing the source file and then reassembling. Revising load files only

may cause the histories of other files to become mismatched, resulling in bugs.
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