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Notice

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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PREFACE

The AS170056 Device File is used together with the AS17K assembler to enable uPD17005 program.

During assembly, the AS17005 provides uPD17005 program memory capacitance, data memory capacitance,
usable instructions, reserved symbols, etc.

The AS17005 (V2) is supplied with both IRQ.MAC (V2.1) and IFCSET.LIB files.

This manual describes the above target device and the files to be supplied.

For the operation procedure for the AS17K assembler and the AS17005 Device File, please refer to the AST17K
User’s Manual (EEU-1287).
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CHAPTER 1. DEVICE INFORMATION

The AS17005 Device File provides the following uPD170056-related information during assembly.
1.1 PROGRAM MEMORY (ROM) CAPACITY
7932 steps (1EFBH)
1.2 DATA MEMORY (RAM) CAPACITY
BANKO to BANKS3
1.3 USABLE INSTRUCTIONS
See Chapter 2.
1.4 REGISTER FILE, PORT REGISTER AND PERIPHERAL REGISTER READ/WRITE INFORMATION
See Chapter 3.
1.5 RESERVED SYMBOLS

See Chapter 3.



2.1 INSTRUCTION SET

CHAPTER 2. ©PD17005 INSTRUCTIONS

b15
0 1

b14 b13 b12 bll
0 0 0 00| ADD r, m ADD m, #i
0 0 0 1|1] SUB r, m SUB m, #i
0 0 1 02| ADDC r, m ADDC m, #i
0 0 1 13| SUBC r, m SUBC m, #Hi
0 1 0 0|4] AND r, m AND m, #i
01 0 1/5]| XOR r, m XOR m, #i
011 06| OR r, m OR m, #i

INC AR

INC IX

MOVT DBF, @AR

BR @AR

CALL @AR

RET

RETSK

El

DI
0 1 1 1/(7 RETI

PUSH AR

POP AR

GET DBF, p

PUT p, DBF

PEEK WR, rf

POKE rf, WR

RORC r

STOP 0

HALT h

NOP
1 0 0 0/8| LD r, m ST m, r
1 0 0 1[{9]| SKE m, #i SKGE m, #i
1 01 0}JA] MOV @r, m MOV m, @r
1 0 1 1{B| SKNE m, #i SKLT m, #i
1 10 0|C| BR addr (page0) CALL addr (page0)
1 1 0 1|{D| BR addr (pagel) MOV m, #i
1 1 1 0|E| BR addr (page2) SKT m, #n
1 1 1 1iF| BR addr (page3) SKF m, #¥n




CHAPTER 2 4PD17005 INSTRUCTIONS

2.2 LIST OF INSTRUCTIONS

Legend
M

m

MH

my
R

r

RP
RF

rf

rfy

I’fL
AR
IX

IXE
DBF
WR
MP

MPE
PE

P

PH

PL
PC
SP
STACK
STACKpc
BANK
(ROM)pc
INTEF
i
n
addr
PAGE

——_ T

Data memory address

Data memory address excluding bank
Data memory row address

Data memory column address

General register address

General register column address
General register pointer

Register file

Register file address

Register file address (high-order 3 bits)
Register file address (low-order 3 bits)
Address register

Index register

Index enable flag

Data buffer

Window register

Data memory row address pointer
Memory pointer enable flag
Peripheral register

Peripheral address

Peripheral address (high-order 3 bits)
Peripheral address (low-order 4 bits)
Program memory counter

Stack pointer

Stack value indicated by stack pointer
Program counter value indicated by stack pointer
Bank register

Program memory data indicated by program memory counter
Interrupt enable flag

Immediate data (4 bits)

Bit position (4 bits)

Program memory address (11 bits)
High-order 2 bits of program counter
Carry flag

Halt release condition

Data memory or register address

Data memory or register value




CHAPTER 2 PD17005 INSTRUCTIONS

§ Machine Code

22| Mnemonic | Operand Operation

EE Op Code

r, m (R) < (R) + (M) 00000 my my, r
ADD

g m, #i (M) <« (M) + i 10000 my my, 1

g r, m (R) « (R + (M) + (CY) 00010 my my, r

51 ADDC

E m, #i (M) < (M) +1i+ (CY) 10010 my my, i

=

Z AR (AR) < (AR) +1 00111 000 | 1001 | 0000
INC

X (IX) « (IX) +1 00111 000 | 1000 | 0000

8 r, m (R) <« (R) — (M) 00001 my my, r

5| sUB

2 m, #i (M) <« (M) — 1 10001 my my, 1

R=)

g r, m (R) « (R) — (M) — (CY) 00011 my my, r

£|suBc

Z m, #i [ (M) < (M) —i- (CY) 10011 my mg i

£ | SKE m, #i | (M) —i, skip if zero 01001 my my, i

é SKGE m, i (M) — i, skip if not borrow 11001 my my, i

SSKLT |m, #i | (M) —i, skip if borrow 11011 my my, i

o

ESKNE |m, #i |(M) —i skip if not zero 01011 | my | my i

g m, #i | (M) < (M) AND i 10100 my my, i

5 |AND

5 r, m (R) <« (R) AND (M) 00100 my my, r

R

§ OR m, #i (M) <« (M) OR i 10110 my my, i

g nm o [ (R < (R) OR (M) 00110 | my | myg r

[}

s m, #i (M) <« (M) XOR i 10101 my my, i

% | XOR

2 r, m (R) < (R) XOR (M) 00101 my my, r
LD r, m (R) « (M) 01000 my, my, r
ST m, r (M) <~ (R) 11000 my my, r

. if MPE=1 : [(MP), (R)] « (M) 01010
@r, . m m
DM MPE=0 : [(my), (R)] « (M) : - '
MOV @, | MPE=1: M) < [(MP), (R)] 11010 -
, @r | m , -

£ T MPE=0 0 (M) < [(my), (R)] ! : l

s m, #i | (M) «i 11101 my my, i

~§ MOV DBF, (STACKp) < (PC) , (PC) « (AR) , ool 000 oot | 0000

~§ @AR (DBF) < (ROM)yp¢, (PC) < (STACKpc)

[

S IPUSH | AR (SP) « (SP) —1, (STACKpc) < (AR) 00111 000 | 1101 | 0000
POP AR (AR) < (STACKpc), (SP) « (SP) +1 00111 000 | 1100 | 0000
PEEK | WR, rf | (WR) < (RF) 00111 rfy | 0011 | rfp
POKE |[rf, WR | (RF) « (WR) 00111 rfy | 0010 | rf.
GET DBF, p | (DBF) « (PE) 00111 P 1011 pr.
PUT p, DBF | (PE) « (DBF) 00111 P 1010 pL

E|SKT  |m, #n [if (M),=all "1 then skip 1110 | my | my n

37| SKF m, #n |if (M),=all “0", then skip 11111 my my, n
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Machine Code

]
2 2| Mnemonic | Operand Operation
EE Op Code
(PC) < addr, PAGE <0 01100
g (PC) <« addr, PAGE <1 01101
o5 addr addr (11 bits)
g§ BR (PC) < addr, PAGE «2 01110
[ =)
8.2 (PC) « addr, PAGE <« 3 01111
@AR (PC) <« (AR) 00111 000 0100 0000
- (CY)
Z|RORC |r 00111 000 | 0111 r
v (R)y3 = (R) 2 = (R)p1 == (R) o
4 (SP) « (SP) — 1, (STACKyp¢) < ((PO) + 1), 11100 ddr (11 bits)
g A (PO 21,0, (PC) «addr addr A1 bis
§ CALL
5 ) (SP) <~ (SP) — 1, (STACKp¢) < ((PO+ 1),
7] @AR 00111 000 0101 0000
> (PC) < (AR)
<)
*§ RET (PC) < (STACKpe), (SP) < (SP} +1 00111 000 1110 0000
§ RETSK (PC) < (STACKpc), (SP) < (SP) + 1, skip 00111 001 1110 0000
RETI (PC), (BANK), (IXE)«(STACK), (SP)«(SP) + 1 00111 100 1110 0000
? EI INTEF<1 00111 000 1111 0000
ié DI INTEF<0 00111 001 1111 0000
STOP 0 stop clock if CE = low 00111 010 1111 0000
%2}
;:'f HALT |h halt 00111 011 1111 h
o
NOP No operation 00111 100 1111 0000
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2.3 ASSEMBLER (AS17K) INTRINSIC MACRO INSTRUCTIONS

Legend
flag . One of flag1 through flagn
flag? to flagn : Flag name indicated by reserved word
n : Number
< > © May be omitted
Mnemonic Operand n Operation
SKTn flagl, ---flagn 1=<n=4 |if (flagl) ~ (flagn) =all “1”, then skip
SKFn flagl, ---flagn 1=n=<4 |if (flagl) ~ (flagn) =all “07", then skip
SETn flagl, ---flagn 1=n=<4 | (flagl) ~ (flagn) <1
CLRn flagl, ---flagn 1 =n=<4 | (flagl) ~ (flagn) <0
if (flag)="0", then (flag)<1 &
NOTn flagl, ---flagn 1=n=14 1 a8 . on Hag
if (flag)="1", then (flag) <0
<NOT >flagl, if description=NOT flag, (flag)<0
INITFLG 1sns4 | . .
<< NOT>flagn if description=flag, (flag)<«1
BANKn 0=n=<3 | (BANK) <—n, 0=n=3




CHAPTER 3. ©PD17005 RESERVED SYMBOLS

3.1 LIST OF RESERVED SYMBOLS

3.1.1 System Registers (SYSREG)

Reserved Read/ . i
Word Type | Address Write Outline of Function

AR3 MEM | 0.74H R/W | Address register bits bis to bz
AR2 MEM | 0.75H R/W | Address register bits by to bs
ARI1 MEM | 0.76H R/W | Address register bits b to by
ARO MEM | 0.77H R/W | Address register bits bs to by
WR MEM | 0.78H R/W | Window register
BANK MEM | 0.79H R/W | Bank register
IXH MEM | 0.7AH R/W | Index register-high
MPH MEM | 0.7AH R/W | Memory pointer-high
MPE FLG | 0.7AH.3 R/W | Memory pointer enable flag
IXM MEM | 0.7BH R/W | Index register-middle
MPL MEM | 0.7BH R/W | Memory pointer-low
IXL MEM | 0.7CH R/W | Index register-low
RPH MEM | 0.7DH R/W | General register pointer-high
RPL MEM | 0.7EH R/W | General register pointer-low
PSW MEM | 0.7FH R/W | Program status word
BCD FLG |0.7EH.0 R/W | BCD flag
CMP FLG |0.7FH.3 R/W | Compare flag
CY FLG |[0.7FH.2 R/W | Carry flag
VA FLG |0.7FH.1 | R/W | Zero flag
IXE FLG |0.7FH.0 R/W | Index enable flag

3.1.2 Data Buffer (DBF)

Ri;f:;ed Type | Address I;Zi(:é Outline of Function
DBF3 MEM | 0.0CH R/W | DBF bits bis to bz
DBF2 MEM | 0.0DH R/W | DBF bits by to bs
DBF1 MEM | 0.0EH R/W | DBF bits b7 to bs
DBF0 MEM | 0.0FH R/W | DBF bits bz to be




CHAPTER 3 /PD17005 RESERVED SYMBOL!

3.1.3 LCD Dot Data Registers

Reserved Type Address Reéd/ Outline of Function
Word Write

LCDDO MEM | 0.60H R/W | LCD data register

cobt | MEM [0.61H | R/W | LCD data register
Leopz | MEM [0.62H | R/W | LCD data register
LcoDs | MEM |0.63H | R/W | LCD data register
LcDD4 | MEM |0.648 | R/W | LCD data register
Leops | MEM |0.65H | R/W | LCD data register
LCDDS | MEM |0.66H | R/W | LCD data register
o7 | MEM |0.67H | R/W | LCD data register
LCODS | MEM [0.68H | R/W | LCD data register
LCDDY | MEM |0.69H | R/W | LCD data register
LCDDI0 | MEM |0.6AH | R/W | LCD data register
LCDDI1 | MEM |0.6BH | R/W | LCD data register
LCDDIZ | MEM |0.6CH | R/W | LCD data register
LCDDI3 | MEM |0.6DH | R/W | LCD data register
LCDDI4 | MEM |0.6EH | R/W | LCD data register
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3.1.4 General Port Registers

Reserved Type Address Reéd/ Outline of Function
Word Write

POA3 FLG |0.70H.3 R/W | Port 0A bit bs

poAz | FLG |0.70H.2 | R/W | Port 0A bithy
POAL | ] FLG |0.70H.1 | R/W | Port 0A bith
PoA0 | | FLG |0.70H.0 | R/W | Port OA bithe
POB3 FLG [0.71H.3 R/W | Port 0B bit I

PoB2 | | FLG |0.71H.2 | R/W | Port OB bith,
PoBI | | FLG |0.71H.1 | R/W | Port 0B bit by
POBO | | FLG |0.71H.0 | R/W | Port 0B bithe
POC3 FLG |0.72H.3 R/W | Port 0C bit bs

Poc2 | FLG |0.72H.2 | R/W | PortoC bith,
PoCt | | FLG |0.72H.1 | R/W | Port OC bitby
Poco | | FLG |0.72H.0 | R/W | Port OC bithe
POD3 FLG |0.73H.3 R | Port 0D bit bs

PoD2 | FLG |0.7311.2 | R | Port 0D bitbe
PODI | FLG [0.73H.1 | R | Port 0D bith
DO | FLG [0.73H.0 | R | PortODbithy
POXL3 FLG |0.68H.3 R/W | Port 0X bit by

POXL2 | FLG |0.68H.2 | R/W | Port X bithe
POXLT | FLG [0.68H.1 | R/W | Dummy
POXLO | FLG |0.68H.0 | R/W | Dummy
POXH3 FLG |0.69H.3 R/W | Port 0X bit bs

POXH2 | FLG |0.69H.2 | R/W | Port 0X bithy
POXHI | FLG |0.69H.1 | R/W | Port 0X biths
POXHO | - FLG [0.69H.0 | R/W | Port OX bithe
POE3 FLG |0.6BH.3 R/W | Port OE bit bs

POE2 | FLG |0.6BH.2 | R/W | Port OE bith,
POEL | | FLG |0.6BH.1 | R/W | Port OE bithy
POEO | | FLG |0.6BH.0 | R/W | PortOF bithe
POF3 FLG |0.6DH.3 R/W | Port OF bit bs

POF2 | FLG |0.6DH.2 | R/W | Port OF bith,
POF1L | FLG |0.6DH.1 | R/W | Port OF bith
POFO | FLG |0.6DH.0 | R/W | Port OF bitbe
P1A3 FLG |1.70H.3 R/W | Port 1A bit by

Plaz | FLG |1.70H.2 | R/W | Port 1A bith,
PIAL | FLG |1.70H.1 | R/W | Port 1A bith
Pla0 | FLG |1.70H.0 | R/W | Port 1A bithe
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Reserved Type Address Read/ Outline of Function
Word Write

P1B3 FLG |1.71H.3 R/W | Port 1B bit bs

PIB2 | FLG |1.71H.2 | R/W | Port 1B bitb,
PIBI | | FLG 17101 | RAW | Bort 1B bicn T
PIBO FLG [1.71H.0 | R/W | Port1Bbithe
P1C3 FLG |1.72H.3 R/W | Port 1C bit bs

pic2 | FLG |1.72H.2 | R/W | Port IC bitb,
pict | FLG |1.72H.1 | R/W | Port1C bitb,
PO | FLG |1.72H.0 | R/W | Port 1C bithe
P1D3 FLG |1.73H.3 R/W | Port 1D bit b

P2 | FLG |1.73H.2 | R/W | Port IDbith,
PIDI | FLG |1.73H.1 | R/W | Port D bithy
PO | fiG [1aao | rw | Bor i bicy,
P2A3 FLG |2.70H.3 R/W | Dummy

P2A2 | FLG |2.70H.2 | R/W | Dummy
P2Al | FLG |2.70H.1 | R/W | Dummy
P2A0 | FLG |2.70H.0 | R/W | Port 2Abithy

10
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3.1.5 Register File {Control Registers)

Reserved Read/ ] )
Word Type Address Write Outline of Function

SP MEM | 0.81H R/W | Stack pointer
SIO2TS FLG |0.82H.3 R/W | SIO? start flag
SIO2HIZ | FLG |0.82H.2 | R/W | SO2/POBI select flag
SI02CKI | FLG |0.82H.1 | R/W | SIO2 clock select bit b
SIO2CK0 | FLG |0.82H.0 | R/W | SIO2 clock select bits bo
IFCG FLG |0.84H.0 IF counter gate status flag
PLLUL FLG | 0.85H.0 PLL unlock IF flag
ADCCMP FLG |0.86H.0 ADC judge flag
CE FLG | 0.87H.0 R CE pin status flag
SIO1ICH FLG {0.8811.3 R/W | SIO1 mode select flag
s8] FLG |0.88H.2 | R/W | SB/SBI select flag
SIOIMS | - FLG [0.88H.1 | R/W | SIOI clock mode select flag
SI0ITX | FLG |0.88H.0 | R/W | SIOl TX/RX select flag
TMMD3 FLG [0.89H.3 R/W | Timer interrupt mode select flag
TMMD2 | | FLG |0.89H.2 | R/W | Timer interrupt mode select flag
TMMDI | | FLG |0.89H.1 | R/W | Timer carry FF mode select flag
TMMD0 | FLG |0.89H.0 | R/W | Timer carry FF mode select flag
INT1 FLG |[0.8FH.1 R INT1 pin status flag
INTO | FLG |0.8FH.0 | R | INTO pinstatus flag
KSEN FLG |0.90H.1 R/W | Key source decoder enable flag
LCDEN | - FLG |0.90H.0 | R/W | LCD driver enable flag
POYON FLG |0.91H.3 R/W | Port 0Y enable flag
POXON | - FLG [0.91H.2 | R/W | Port 0X enable flag
POEON | | FLG [0.91H.1 | R/W | Port OE enable flag
POFON | FLG [0.91H.0 | R/W | Port OF enable flag
IFCMD! FLG |0.92H.3 R/W | IF counter mode select flag
IFCMDO0 | FLG |0.92H.2 | R/W | IF counter mode select flag
TFCCK1 | | FLG |0.92H.1 | R/W | IF counter clock select flag
IFCCKO | - FLG [0.92H.0 | R/W | IF counter clock select flag
PWM20N FLG |0.93H.3 R/W | PWM2 enable flag
PWMION | FLG |0.93H.2 | R/W | PWMI enable flag
PWMOON | FLG |0.98H.1 | R/W | PWMO enable flag
CGPON | FLG |0.93H.0 | R/W | CGP enable flag
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CHAPTER 3 4PD17005 RESERVED SYMBOL

I<§$;26(1 Type Address 55;‘:! Outline of Function
ADCCH3 FLG [0.94H.3 R/W | AD mode select flag (dummy:0)
ADCCHZ | FLG |0.94H.2 | R/W | AD mode select flag
ADCCH1 | FLG |0.94H.1 | R/W | AD mode select flag
ADCCHO | FLG |0.94H.0 | R/W | AD mode select flag
PLULDLY3 FLG |0.95H.3 R/W | PLL unlock time select flag (dummy:0)
PLULDLY2 | FLG |0.95H.2 | R/W | PLL ulock time sclect flag (dummy:0)
PLULDLYI | FLG |0.95H.1 | R/W | PLL unlock time select flag
PLULDLYO | FLG |0.95H.0 | R/W | PLL unlock time sclect flag
KEY]J FLG | 0.96H.0 R Key input judge flag
TMCY FLG |0.97H.0 R Timer carry FF status flag
SBACK FLG |0.98H.3 R/W | SB acknowledge flag
SIOINWT | FLG |0.98H.2 | R/W | SI0l not wait flag
SIOIWRQ1 | FLG |0.98H.1 | R/W | SI0OI wait mode flag
SIOIWRQO | FLG |0.98H.0 | R/W | SIOI wait mode flag
IEG1 FLG |0.9FH.1 R/W | INTI interrupt edge select flag
|60 | FLG |0.9FH.0 | R/W | INTO interrupt edge select flag
PLLMD3 FLG |0.0A1H.3 | R/W [ PLL mode select flag (dummy:0)
vuinie | e [ioni | | i ot g
PLLMDI1 FLG |0.0AlIH.1 R/W | PLL mode select flag
PLLMD0 | FLG |0.0AIH.0 | R/W | PLL mode select flag
IFCSTRT FLG |0.0A3H.1 w IF counter start flag
IFCRES | | FLG [0.0A3H.0 | W | IF counter reset flag
POCGIO FLG | 0.0A7H.0 | R/W | Port 0C I/O select flag
SIO1SF8 FLG |0.0A8H.3 | R/W | SI01 clock counter status flag
SIOISFY | FLG |0.0A8H.2 | R/W | SI0L clock counter status flag
SBSTT | | FLG |0.0ABH.1 | R/W | SB start condition status flag
SBBSY | FLG |0.0ABIL.O | R/W | SB start/stop codition status flag
IPIFC FLG |0.0AEH.0 | R/W [ IF counter interrupt permission flag
IPSIO1 FLG {0.0AFH.3 | R/W | SI01 interrupt permission flag
PT™M | FLG |0.0AFH.2 | R/W | Timer interrupt permission flag
[iISE FLG |0.0AFH.1 | R/W | INTI interrupt permission flag
wo | FLG |0.0AFILO | R/W | INTO interrupt permission flag
PLLRFMD3 FLG [0.0B1H.3 R/W PLL reference clock select flag
PLLRFMDZ | FLG |0.0BIH.2 | R/W | PLL reference clock select flag
PLLRFMDI | FLG |0.0BIH.1 | R/W | PLL reference clock select flag
PLLRFMDO | FLG |0.0BIH.0 | R/W | PLL reference clock select flag
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CHAPTER 3 4PD17005 RESERVED SYMBOL!

Rii::r\:d Type Address I;:iifé Outline of Function
P1ABIO3 FLG |0.0B5H.3 | R/W | P1A3 1/O select flag
PIABIO2 | FLG |0.0BSH.2 | R/W | PIA2 1/O select flag
PIABIOT | FLG |0.0BSH.1 | R/W | PIAL 1/O select flag
PIABIOO | FLG |0.0BSH.0 | R/W | PIAO /O select flag
POBBIO3 FLG |0.0B6H.3 | R/W | P0OB3 I/0O select flag
POBBIOZ | FLG |0.0B6H.2 | R/W | POB2 /O select flag
POBBIOI | FLG |0.0B6H.1 | R/W | POBI /O select flag
POBBIOO | FLG |0.0B6H.0 | R/W | POBO /O select flag
POABIO3 FLG |0.0B7H.3 | R/W | POA3 I/O sclect flag
POABIO2 | FLG |0.0B7H.2 | R/W | POA2 1/O select flag
POABIOl | FLG |0.0B7H.1 | R/W | POAL /O select flag
POABIOO | FLG |0.0B7H.0 | R/W | POAO 1/O select flag
SIO1IMD3 FLG |0.0B8H.3 R/W | SIO1 interrupt mode select flag (dummy:0)
SIOIMDZ | FLG |0.0B8H.2 | R/W | SIOI interrupt mode select flag (dummy:0)
SIOUMDI | FLG |0.0B8H.1 | R/W | SIOI interrupt mode select flag
SIOUMDO | FLG |0.0B8H.0 | R/W | SIOL interrupt mode select flag
SIOICK3 FLG |0.0B9H.3 | R/W | SIOI shift clock select flag (dummy:0)
SIOICK2 | FLG |0.0BSH.2 | R/W | SIOT shift clock select flag (ummy0)
SIOICK1 | FLG |0.0B9H.1 | R/W | SIOI shift clock select flag
SIOICKO | FLG |0.0B9H.0 | R/W | SIOT shift clock select flag
IRQIFC FLG | 0.0BEH.0 | R/W | IF counter interrupt request flag
IRQSIO!1 FLG |[0.0BFH.3 | R/W | SIOI interrupt request flag
IRQTM | | FLG |0.0BFH.2 | R/W | Timer interrupt request flag
RQU | FLG |0.0BFH.1 | R/W | INTI interrupt request flag
RQO | FLG |0.0BFH.0 | R/W | INTO interrupt request flag
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CHAPTER 3 «PD17005 RESERVED SYMBOLS

3.1.6 Peripheral Hardware Addresses

Reserved Type Address Read/ Outline of Function
Word Write

DBF DAT |O0FH R/W | GET/PUT instruction data buffer address
X DAT | 01H R/W | INC instruction index register address
ADCR DAT | 02H R/W | A/D converter Vi data register
SIO2SFR DAT | 03H R/W | SIO2 presettable shift register
SIOISFR | DAT |04H | R/W | SIOI presettable shift register
PWMRO DAT | 05H R/W | PWMO data register
PWMRI | DAT |{06H | R/W | PWMI data register
PWMR2 | DAT |07H | R/W | PWM2 data register
LCDRO DAT | 08H w LCD group data register 0
LCDRI | DAT |0sH | W | LCD group data register 1
LCDR2 | DAT |0AH | W | LCD growp data register 2
LCDR3 | DAT |0BH | W | LCD group data register 3
LCDR4 | DAT |0CH | W | LCD group data register 4
POX | DAT |ocn | W | Port 0X data register
LCDRS | DAT |0DH | W | LCD group data register 5
LCDR6 | DAT |0EH | W | LCD group data register 6
LCDR7 | DAT |OFH | W | LCD group data register 7
CGPR DAT | 20H R/W | CGP data register
AR DAT |40H R/W | GET/PUT/PUSH/CALL /BR/MOVT/INC instruction address register address
PLLR DAT | 41H R/W | PLL data register
KSR DAT |42H R/W | Key source data register
POy | DAT |42H | R/W | Port 0Y data register
IFC DAT | 43H R IF counter data register

14



CHAPTER 3 4,PD17005 RESERVED SYMBOLS

3.2 LIST OF RESERVED WORDS

3.2.1 Instructions/Pseudoinstructions

ADD
BANK1
BR

CALL
CLR3

DB

El
ENDCASE
ENDM
EXIT
GET
IFCHAR
INITFLG
LD

LMAC
MOVT
NIBBLE2V
NIBBLE4V
NIBBLEGV
NIBBLE8V
NOP
NOT4
ORG

POP

PUT
RETSK
SET1
SFCOND
SKF2
SKLT
SKT2

ST
SUMMARY
XOR
Z77Z0PT

ADDC
BANK2
BYTE
CASE
CLR4

DI
EJECT
ENDIF
ENDP
EXITR
GLOBAL
IFNCHAR
IRP
IFCOND
MACRO
NIBBLE
NIBBLE3
NIBBLES
NIBBLE7
NOBMAC
NOT1
OBMAC
OTHER
PUBLIC
REPT
RORC
SET2
SKE
SKF3
SKNE
SKT3
STOP
TAG
ZZZERROR

AND
BANKS3
C14344
CLR1
CSEGO
DwW

ELSE
ENDIFC
ENDR
EXTRN
HALT
INC

LAB

LIST
MEM
NIBBLE1
NIBBLE3V
NIBBLESV
NIBBLE7V
NOLIST
NOT2
OMAC
PEEK
PURGE
RET
SBMAC
SET3

SKF
SKF4
SKT
SKT4
SUB
TITLE
ZZZMCHK

BANKO
BELOW
C4444
CLR2
DAT
DWORD
END
ENDIFNC
EOF
FLG

IF
INCLUDE
LBMAC
LITERAL
MOV
NIBBLEZ2
NIBBLE4
NIBBLEG
NIBBLES
NOMAC
NOT3
OR
POKE
PUSH
RETI
SET
SET4
SKF1
SKGE
SKT1
SMAC
SUBC
WORD
ZZZMSG
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3.2.2 Registers/Flags

16

ADCCHO
ADCCMP
AR1
AR_EPA1
CGPON
DBF
DBF3
IFCCKO
IFCMD1
INT1
IPSIO1
IRQIFC
IXE
KEYJ
LCDD1
LCDD13
LCDDA4
LCODS
LCDR1
LCDR5
MPH
POA2
POABIO2
POB2
POBBIO2
POC2
POD1
POE1
POFO
POFON
POXH2
POX L2
POYON
P1A3
P1ABIO3
P1B3
P1C3
P1D3
P2A3
PLLMD3
PLLRFMD2
PLULDLY1
PWMOON
PWMRT
SB
SIO1CH

ADCCH1
ADCR
AR2
BANK
CGPR
DBFO
IEGO
IFCCK
IFCRES
IPO
IPTM
IRQSIO]
IXH
KSEN
LCDD10
LCDD14
LCDD5
LCDDY
LCDR2
LCDR6
MPL
POA3
POABIO3
POB3
POBBIO3
POC3
POD2
POE2
POF1
POX
POXH3
POXL3
P1AO
P1ABIOO
P1BO
P1CO
P1D0
P2A0
PLLMDO
PLLR
PLLRFMD3
PLULDLY?2
PWM1ON
PWMR2
SBACK
SI01CKO

ADCCH2
AR

AR3
BCD
CMP
DBF1
IEG1T
IFCG
IFCSTRT
IP1
IRQO
IRQT™M
XL
KSR
LCDD11
LCDD2
LCDD6
LCDEN
LCDRS3
LCDR7
POAO
POABIOO
POBO
POBBIOO
POCO
POCGIO
POD3
POE3
POF2
POXHO
POXLO
POXON
P1A1
P1ABIO1
P1B1
P1C1
P1D1
P2A1
PLLMD1
PLLRFMDO
PLLUL
PLULDLY3
PWM20N
RPH
SBBSY
SIO1CK1

ADCCH3
ARO
AR_EPAO
CE

cY
BDF2
IFC
IFCMDO
INTO
IPIFC
IRQ1

IX

IXM
LCDDO
LCDD12
LCDD3
LCDD7
LCDRO
LCDR4
MPE
POAT
POABIO1
POB1
POBBIOT
POCT
PODO
POEO
POEON
POF3
POXH1
POXL1
POY
P1A2
P1ABIO2
P1B2
P1C2
P1D2
P2A2
PLLMD2
PLLRFMD1
PLULDLYO
PSW
PWMRO
RPL
SBSTT
SI01CK2
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SIO1CK3
SIOTIMD3
SIO1SF9
SIOTWRQ1
SIO25FR
TMMDO
WR

7272
27276
ZZZDEVID
ZZZSKIP
ZZZARGC

SIOTIMDO
SIOTMS
SIOTSFR
S102CKO
SIO2TS
TMMD1

z

773
27277
ZZZEPA
ZZZSYDOC
ZZZLINE

SIOTIMD1
SIOTNWT
SIO1TX
S102CK1
SP

TMMD2
27270

2774

2778
ZZZLSARG
ZZZALBMAC

SI011MD2
SIO1SF8
SIOTWRQO
SIO2HIZ
T™CY
TMMD3
7771
2775
2779
ZZZPRINT
ZZZALMAC
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CHAPTER 4. NOTES ON USE OF DEVICE FILE

4.1 USE OF WRITE INSTRUCTION (POKE) ON IRQXXX FLAG

4.1.1 Point to Note
An error is generated in a write instruction (POKE)} for register file address 3EH (BEH) which holds the |RQxxx
(IRQO, IRQT, IRQTM, IRQSIO, IRQIFC) flags.

Therefore, a similar error is generated in an intrinsic macro instruction {(SETn, CLRn, NOTn, INITFLG) for a flag
in this address.

4.1.2 Reason for Prohibition of Use of Write Instruction

An IRQxxx flag is set when an interrupt request is issued, and reset when the interrupt is acknowledged.

If the IRQxxx flag is to be set or reset by the program at this time, for instance when interrupt request initializa-
tion or interrupt request polling processing is performed, the program shown in the following example is used:

Example: To reset IRQSIO flag

PEEK WR, . MF. IRQSIO SHR 4 O,
AND WR, . DF. (NOT IRQSIO) AND OFH ; (2)
POKE. MF . IRQSIO SHR 4, WR ; ®

In the above example, even assuming that IRQxxx flags (IRQO, IRQ1, IRQTM, IRQSIO) in the same address are
modified during execution of instructions (1) and (2) . since the value read by instruction (1) is written by instruc-
tion (3), the IRQxxx flag status is rewritten.

4.1.3 Methods of Performing a Write
(1) Use the following macros by INCLUDing the IRQ.MAC file provided with the device file (see Chapter 5):
SETIRQn
CLRIRQn
NOTIRQn
INITIRQ

(2) Define each instruction by a DW pseudo instruction.
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CHAPTER 4 NOTES ON USE OF DEVICE FILE

4.2 USE OF READ INSTRUCTION (PEEK) ON IFCRES OR IFCSTRT FLAG

4.2.1 Point to Note

An error is generated in a read instruction (PEEK) on register file address 23H (A3H) which ho:ds the IFCRES
and IFCSTRT flags.

Therefore, a similar error is generated in an intrinsic macro instruction (SETn, CLRn, NOTn, INITFLG) for a
flag in this address.

4.2.2 Reason for Prohibition of Use of Read Instruction (PEEK)

IFCRES and IFCSTRT are write-only flags: If read, an indeterminate value will be read. If a SETn instruction is
used at this time, it is expanded as shown in the example below:

Example: To set the IFCRES flag only

SET1 IFCRES
PEEK WR, . MF. IFCRES SHR 4 D
ORWR, . DF.IFCRESANDOFH ; (2
POKE. MF . IFCRES SHR 4, WR e

In the above example, when instruction @ is executed, an indeterminate value is read for the IFCSTRT flag
held in the same address. Therefore, an indeterminate value is written to the IFCSTRT flag by instruction @

4.2.3 Methods of Performing a Write

(1) Use the following macros by INCLUDing the IFCSET.LIB file provided with the device file (see Chapter 6):
IFC_RES
IFC_START
IFC_RES_AND_START

(2) Use a POKE instruction to perform the write.
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5.1

CHAPTER 5. IRQ.MAC FILE

OUTLINE

The IRQ.MAC file provides macro instructions for manipulating the |RQxxx flags {see Chapter 4).
The macro instructions provided by the IRQ.MAC file can also be used on flags other than the IRQxxx flags.

5.2

5.3

MACRO INSTRUCTIONS PROVIDED

SETIRQn
CLRIRQN
NOTIRQn
INITIRQ

USING THE IRQ.MAC FILE

Specify "'/MAC=25"" as an assembly option.

The macro instructions can be used by INCLUDing the IRQ.MAC file in the source program.

5.4 SETTING ASSEMBLY-TIME VARIABLE 2229

(n

(2)

20

The IRQ.MAC file uses the assembly-time variable 'ZZZ9".

Therefore, "ZZZ9" should not be used in the source program.

If ©"2Z229" is used with the default value (0), an error will be generated as shown below.

This is related to the point to note described in Chapter 4, and the object is output normally.
When ordering mask ROM, assembly option ''/ZZZ9=—1"" should be specified.

When ZZ79 is used with the default value {0) or when a value other than —1 is set
If an 1RQxxx flag is specified by these macro instructions, an error will be generated as shown below.
(i) PC-9800 series (MS-DOS) based
CAUTION: Unexpected IRQ may be canceled. See user’'s manual.
(ii) 1BM-PC (PC DOS) based
CAUTION: Unexpected IRQ may be canceled. See user's manual.
However, since the object is output normally, debugging can be performed.
No error is generated for a flag other than IRQxxx.
When ZZZ9 is set to —1
No error is generated when an IRQxxx flag is specified by these macro instructions.
Assemble with this setting when ordering mask ROM.




CHAPTER 5 IRQ.MAC FILE

5.5 ASSEMBLY CONTROL INSTRUCTIONS SET IN IRQ.MAC FILE

(1)

5.6

(4)

The following assembly control instructions are set in the IRQ.MAC file:

OMAC: Macro expansion print control instruction
If “/NOG[EN] " is set as an assembly option, only object-generating statements in the macro expansion block

will be printed.

NOLIST : List output control instruction

LIST . List output control instruction

“NOLIST" is set at the start of the IRQ.MAC file, and ""LIST" is set at the end.

If ' /LIST" is set as an assembly option, the INCLUDEd IRQ.MAC contents will not be output to the list.
Note that if “NOLIST" is set before INCLUDing the IRQ.MAC file, a "LIST" specification will be effected.

POINTS TO NOTE WHEN USING IRQ.MAC FILE

If these macro instructions are used on addresses other than the |RQxxx flag address, they are expanded to the
corresponding assembler macro instructions (SETn, CLRn, NOTn, INITFLG).

When both an IRQxxx flag and a non-IRQxxx-flag address are written, expansion to the assembler macro
instruction (SETn, CLRn, NOTn, INITFLG) is performed for the non-1RQxxx-flag address.

If a skip instruction is written directly before these macro instructions, a branch instruction is generated auto-
matically. However, a warning (of the possibility that the branch instruction may be shortened) is not issued.

If the assembly control instruction “NOLIST' is set before the IRQ.MAC file is INCLUDEd, "LIST" will be
set again when the INCLUDE is performed.
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5.7 DESCRIPTION OF MACRO INSTRUCTIONS

SETIRQn SET nFLAGS
CLRIRQnN CLEAR nFLAGS
Symbol Mnemonic ) Comment
Field Field Operand Field Field
[Label:] SETIRQ1 <Symbol (FLG type)> [;Comment]
[Label:] SETIRQ2 <Symbol (FLG type}>, <Symbol (FLG type)> [;Comment]
[Label:] SETIRQ3 <Symbol (FLG type)>, <Symbol (FLG type)>,
<Symbol (FLG type)> [;Comment]
[Label:] SETIRQ4 <Symbol (FLG type)>, <Symbol (FLG type)>,
<Symbol (FLG type)>, <Symbol (FLG type)> [;Comment]
[Label:] CLRIRQ1 <Symbol (FLG type)> [;Comment]
[Label:] CLRIRQ2 <Symbol (FLG type})>, <Symbol (FLG type)> [;Comment]
[Label:] CLRIRQ3 <Symbol (FLG type)>, <Symbol (FLG type)>,
<Symbol (FLG type)> [;Comment]
[Label:] CLRIRQ4 <Symbol (FLG type)>, <Symbol (FLG type)>,
<Symbol (FLG type)>, <Symbol (FLG type)> {:Comment]
[Function]
SETIRQn : Sets (1) all flags specified in the operand field.

CLRIRQN : Resets (0) all flags specified in the operand field.

[Usel

Used for flag operations.

[Description]

(1) If anything other than <Symbol (FLG type)> is written in the operand field, an T error (Invalid type)
will be generated.

(2) If flags in different data memory banks are mixed in the operand field, a B error {BANK unmatch} will be
generated.

(3) The operand field may contain flags defined in data memory or flags defined in the register file, or both.
The portion of the register file which overlaps the data memory (40H to 7FH) is processed as data
memory.

{4) Up to approximately 20 nesting levels in total are permitted for repeat pseudo instructions, |F statements,
intrinsic macro instructions, and macro reference statements.

(5) An error will be generated if the number of operands is different from the value of “'n" in SETIRQn or
CLRIRQN.
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NOTIRQn NOT nFLAGS
Symbol Mnemonic o d Field Comment
e
Field Field perand ! Field

[Label:] NOTIRQ1 <Symbol (FLG type}> [;Comment]
[Label:] NOTIRQ2 <Symbol {FLG type)>, <Symbol (FLG type)> [;:Comment]
[Label:] NOTIRQ3 <Symbol (FLG type)>, <Symbol (FLG type)>,

<Symbol (FLG type)> [;Comment]
[Label:] NOTIRQ4 <Symbol (FLG type)>, <Symbol (FLG type}>,

<Symbol (FLG type)>, <Symbol (FLG type}> [;Comment]
[Function]

Complements all flags specified in the operand field.

[Use]
Used for flag complementing.

[Description]

(1) If anything other than <Symbol (FLG type)> is written in the operand field, an T error (Invalid type)
will be generated.

{2) If flags in different data memory banks are mixed in the operand field, a B error (BANK unmatch) will be
generated.

(3) The operand field may contain flags defined in data memory or flags defined in the register file, or both.
The portion of the register file which overlaps the data memory (40H to 7FH) is processed as data
memory.

{(4) Up to approximately 20 nesting levels in total are permitted for repeat pseudo instructions, IF statements,
intrinsic macro instructions, and macro reference statements.

(5) An error will be generated if the number of operands is different from the value of “n” in NOTIRQn.
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INITIRQ INITIALIZE 4 FLAGS
Symbol Mnemonic 0 d Field Comment
Field Field perand Fiel Field
[Label:] INITIRQ [NOT] <Symbol (FLG type)>, [NOT] <Symbol [;Comment]

(FLG type)>, [NOT] <Symbol (FLG type)>,
[NOT] <Symbol (FLG type)>

[Function]
Initializes the 4 flags specified in the operand field to set (1) or reset (0).

[Usel
Used for flag initialization.

[Description]

(1) If anything other than <Symbol (FLG type)> is written in the operand field, an T error (Invalid type)
will be generated.

(2) If flags in different data memory banks are mixed in the operand field, a B error (BANK unmatch) will be
generated.

(3) The operand field may contain flags defined in data memory or flags defined in the register file, or both.
The portion of the register file which overlaps the data memory {40H to 7FH) is processed as data
memory.

(4) Up to approximately 20 nesting levels in total are permitted for repeat pseudo instructions, |F statements,
intrinsic macro instructions, and macro reference statements.

(5) An error will be generated if the number of operands is not 4.

(6) If “"NOT" is written before <Symbol (FLG type)> in the operand field, that flag is reset (0), and if
“NOT" is omitted, the flag is set (1).
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CHAPTER 6. IFCSET.LIB FILE

6.1 OUTLINE

The IFCSET.LIB file provides macro instructions for manipulating the IFCRES and IFCSTRT flags (See Chapter
4).
The macro instructions provided by the IFCSET.LIB file can only be used for the IFCRES and IFCSTRT flags.

6.2 MACRO INSTRUCTIONS PROVIDED

IFC_RES
IFC_START
IFC_RES_AND_START

6.3 USING THE IFCSET.LIB FILE
The macro instructions can be used by INCLUDing the IRQ.MAC file in the source program.
6.4 ASSEMBLY CONTROL INSTRUCTIONS SET IN IFCSET.LIB FILE

The following assembly control instructions are set in the |IFCSET.LIB file:
NOLIST : List output control instruction
LIST . List output control instruction
"NOLIST" is set at the start of the IFCSET.LIB file, and “LIST" is set at the end.
If "/LIST" is set as an assembly option, list output will stop at the point at which the IFCSET.LIB file is
INCLUDEd.
Note that if “NOLIST" is set before INCLLUDing the IFCSET.LIB file, a ""LIST" specification will be effected.
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6.5 DESCRIPTION OF MACRO INSTRUCTIONS

IFC_RES RESET IF counter
i
Symbol Mnemonic o d Field Comment
er, i
Field Field perand e Field
[Label:] IFC_.RES [;Comment]
[Function]

Sets (1) the IFCRES flag.

[Use]
Resets (00O00H) the IF counter.

{Description]
(1) 0" is written to the IFCSTRT flag.
(2) Up to approximately 40 nesting levels in total are permitted for repeat pseudo instructions, IF statements,
intrinsic macro instructions, and macro reference statements.
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IFC_START START IF counter
Symbol Mnemonic Comment
d Fi
Field Field Operand Field Field
[Label:] IFC_START [;Comment]
[Function]

Sets (1) the IFCSTRT flag.

[Use}l
Used to start the |F counter.

[Description]
(1) 0" is written to the IFCRES flag.
{2) Up to approximately 40 nesting levels in total are permitted for repeat pseudo instructions, |F statements,
intrinsic macro instructions, and macro reference statements.
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CHAPTER 6 IFCSET.LIB FILE

IFC_RES_AND_START RESET and START IF counter
Symbol Mnemoni Comment
m ? " . ne Operand Field )
Field Field Field
[Label:] [FC_RES_AND_START [:Comment]
[Function]

28

Sets (1) the IFCRES and IFCSTRT flags.

[Use]

Used to reset and start the |F counter.

[Description]
(1) Up to approximately 40 nesting levels in total are permitted for repeat pseudo instructions, |F statements,
intrinsic macro instructions, and macro reference statements.
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