To our customers,

Old Company Name in Catalogs and Other Documents

On April 1!, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com
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Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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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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1.2

1.2.1 RA78KO

@

1-1

+ 65,535

65,534

1MB

10 MB

256

10,000

10,000

65,535

65,535

BR 32,767

2,048

256

° 1,000

° 31

8

XMS XMS

MOV .rel

2049

2049

SET/RESET $IF
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2-1

PROCESSOR

XREF / NOXREF
DEBUG/NODEBUG /DEBUGA /
NODEBUGA

TITLE

SYMLIST / NOSYMLIST
FORMFEED / NOFORMFEED
WIDTH

LENGTH

TAB

KANJCODE

TOL_INF
DGS
DGL

212

@
CSEG

@)
DSEG

®)
BSEG

(4)

ORG

AT

U17198CA1VOUM

CSEG,DSEG BSEG
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2.13

214

24

END
EDN
2-2
END }
2-3
2-3
$ PROCESSOR (014) $ PROCESSOR (014 )
VECT CSEG AT OH FLAGBSEG-----------------
MAIN CSEG WORKDSEG =" ~"""""""""""""-
SUB CSEG
{ END | pmmeeee END---------"--"- .-

U17198CA1VOUM




2.15

< SAMPM >

2-4

NAME SAMPM

DATA DSEG saddr

CODE CSEG AT OH
MAIN : DW START

CSEG
START :

CALL !ICONVAH

END

< SAMPS >
NAME SAMPS
CSEG CSEG
CONVAH : SASC :
CALL ISASC
) RET
RET
END
“SAMPM” “SAMPS”
U17198CA1VOUM
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NAME  SAMPM v (D)

HEX -> ASCII Conversion Program

; main-routine
; PUBLIC

MAIN , START 7 (2)
EXTRN CONVAH 1 (3)
EXTRN _@STBEG ;i (4)

DATA DSEG saddr HE)

HDTSA:DS 1

STASC :DS 2

CODE CSEG ATOH ; (6)

MAIN : DW START
CSEG

; (7) START :
; chip initialize
MOVW SP ,# @STBEG
MOV HDTSA , #1AH
MOVW  HL, #HDTSA ; set hex 2-code data in HL register
CALL ICONVAH ; convert ASCII <- HEX
; output BC-register <- ASCIl code
MOVW  DE, #STASC ; set DE <- store ASCII code table
MOV A,B
MOV  [DE],A
INCW DE
MOV A,C
MOV  [DE],A
BR $$
END ; (8)
26 U17198CA1VOUM
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saddr

OH
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NAME  SAMPS (1)

*kk *kkkkkkkkkkkkkkhhrkrhkkik *

; HEX -> ASCIl Conversion Program

;. sub-routine

; input condition : (HL) <- hex 2 code

; output condition : BC-register <-ASCII 2 code
PUBLIC CONVAH 1 (2)
CSEG

;1 (3)

CONVAH :
XOR A,A
ROL4 [HL] ; hex upper code load
CALL ISASC
MOV B,A ; store result
XOR A,A
ROL4 [HL] ; hex lower code load
CALL ISASC
MOV C,A ; store result

RET

o okkkkkkkkkkkkkkkkkkkkk Fkkkkdkkkk
’

subroutine convert ASCII code

; input Acc ( lower 4bits ) <- hex code
; output Acc <- ASCII code
CSEG
SASC :
CMP A, #OAH : check hex code > 9
BC $SASC1
ADD A, #07H ; bias (+7H)
SASC1:
ADD A, #30H ; bias (+30H)
RET
END ;4
U17198CA1VOUM
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2.2

221
2-5
2-5
1) 2 ©)
(€Y )
2
(3) G)
@) LF LF CR
2048 CR LF
TAB CR 2049
2049 2049
CR

30

U17198CA1VOUM

[CR]LF

4)



222

@)

2-2

0123456789

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijklmnopqgrstuvwxyz

2-3

?
@

Blank
HT (09H )

CR (ODH )

LF (0AH)

+

U17198CA1VOUM
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2-3
5 ;
&
#
|
[]
2
’ . (TITLE, SUBTITLE, INCLUDE)
1. "00H” kanii
—
2.
CR(ODH)
3. Windows "1AH" (EOF)
(3)
oy
U17198CA1VOUM
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2.2.3

@

@

2-4
2-4
EQU SET DBIT
)
EXTRN EXTBIT
CSEG, DSEG, BSEG
ORG
NAME
MACRO
(@) (?, @, and _)
() 255
(©) A-2
(d) SET SET
(e)
(f) 11:11
U17198CA1VOUM

33



< >
CODEO01 CSEG “CODEOY1” VARO1
EQU 10H “VARO1"
LABO1: DW 0 “LABO1"
NAME  SAMPLE “SAMPLE” MAC1
MACRO “MAC1”
< >
1ABC  EQU 3 ;
LAB MOV  A,RO ; “LAB” ©
FLAG: EQU 10H ; )
< >
£123456789B12 Y1234567890123456 EQU 70H
250 ; 256
: .
; “A123456789B12
; Y123456789012345”
< >
ABCD : ““ABCD>~
“??RAnnnn (n = 0000 FFFF)”
2-5
2-5
?An(n=0000 FFFF) ORG ()
?CSEG UNIT
?CSEGUP UNITP
?CSEGTO CALLTO
CSEG
?CSEGFX FIXED
?CSEGIX IXRAM
?CSEGSI SECUR_ID
?CSEGOBOto 4 ()
?CSEGBOto 15 BANKOto 15

U17198CA1VOUM




4)

?DSEG UNIT
?DSEGUP UNITP
?DSEGS SADDR
?DSEGSP SADDRP
DSEG
?DSEGIH IHRAM
?DSEGL LRAM
?DSEGDSP DSPRAM
?DSEGIX IXRAM
?BSEG BSEG UNIT
2-6
2-6
- 0 65535
- EXTRN
- OH FFFFH
- 0 1048575
- EQU SET
OH FFFH
- BSEG saddr
- EXTBIT
CSEG CSEG
DSEG DSEG
BSEG BSEG
NAME
MACRO
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< >
TEN EQU 10H ; "TEN” " " "10H"
ORG 80H
START : MOV A, #10H ; "START” " " "80H”"
BIT1 EQU OFE20H.0 ; "BIT1” o “OFE20H.0”
224
H#H, H$H '“!"’ H["
< >
MOV A, #0H
CALL ICONVAH
RET
< >
MOVA  #0H ;
CALL !ICONVAH ;
777 ; 78K0 777"
225
( )
)
- ($.#,!,and[])

‘2.6
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1)
(@)
2-7
16
0<n<65,535(OFFFFH)
2-5
1101B
By 1101Y
"0 Q 740
74Q
128
"D” T 128D
128T
- H 8CH
- “A” “B”, “C”, ‘D, B “F” "0” 0A6H
(b)
H2.2.2 ” (L)
MSB "0 7 ASCII
0 2
< >
'ab' ; “6162H"
A . “0041H"
A ; “4127H"
x . “0020H"
(2
“2.2.2 , 6] DB
TITLE SUBTITLE
U17198CA1VOUM
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< >
CSEG
MAS1: DB "YES' ; "YES”
MAS2: DB "NO" ; "NO”

X

(3)
(RO R7 RPO RP3)
A, B, C, D, E, H, L, AX, BC, DE, HL)
4)
2-8
2-8
$
! - MOV addl16
# -
[1 -
< >
100 ADD A, #10H
102 LOOP: INC A
103 BR $$-1 ; (@)
105 BR I$ + 100H : (b)
(€)) $ 103H “BR $-1"
(b) $ 105H “BR $+100H"
(5)
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. ;
©)
< >
VALUE EQU 100H
MoV A, #VALUE ; “MOV A, #100H"
™
$
e ;
< >
TEN EQU 10H
MoV A, #TEN - 5H
“TEN-5H"
- BH
“MOV A, #0BH"
®
25
< >
CLR1 A5
SET1 1+ OFE30H.3 ; OFE31H.3
CLR1 OFE40H.4 + 2 ; OFE40H.6
2.2.6
6 EOF
“2.2.2 ”
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< >

NAME SAMPM

; HEX -> ASCII Conversion Program

; main-routine

PUBLIC MAIN , START

EXTRN CONVAH

EXTRN @STBEG
DATA DSEG saddr

HDTSA:DS 1
STASC :DS 2

CODE CSEG ATOH
MAIN : DW START

CSEG
START :

MOVW SP,# @STBEG

MOV HDTSA , #1AH
MOVW  HL, #HDTSA

CALL ICONVAH

MOVW  DE , #STASC

MOV A, B
MOV  [DE],A
INCW DE
MOV A, C

MOV  [DE],A

BR $$

END

; chip initialize

; set hex 2-code data in HL register

; convert ASCII <- HEX
; output BC-register <- ASCII code

; set DE <- store ASCII code table

40
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2.3
$
2-9 2-10
11()"
< >
MOV  A,#5*(SYM+1) (1)
<1> u5* (SYM+1)" 11511 “SYM" uln
u*nlu+n' u( )n
2-9
+ ,- ,+,-,*,/,MOD
NOT, AND, OR , XOR
EQ =,NE <>,GT >,GE >=,LT <,LE <=
SHR, SHL
HIGH , LOW , BANKNUM
DATAPOS , BITPOS , MASK
(@]
n
+ ,- ,NOT, HIGH, LOW , BANKNUM
DATAPOS , BITPOS
+,-,*,/,MOD,AND, OR, XOR, EQ =,NE <>, GT >, GE
>—,IT 1Il: —VQI—ID,QI-II
n MASK
(@]
U17198CA1VOUM

41



2-10
1 + - ,NOT , HIGH , LOW , BANKNUM , DATAPOS , BITPOS , MASK
2 * . /,MOD, SHR, SHL
3 +,-
4 AND
5 OR, XOR
6 EQ =, NE <>,GT >, GE >= LT <, LE <=
(1)
)
(3)
=-]1==
l=-+1=-1
4) 16 16
(5) 16 (OFFFFH) 0
(6) 0 0
231
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@)

@)

ORG 100H
START : BR 1$+6

(a)

]
- START:BR!106H  BR
“100H+6H=106H"

(@) START: BR !106H
[ 1]
[ ]
ORG 100H
BACK: BR BACK - 6H (b)
[ ]
- BR " BACK 6 " “100H-6H=0FAH"
(b) BACK: BR I0FAH
*
[ ]
[ ]
TEN EQU 10H

MOV A, #TEN*3

()

- EQU “10H”

“# “TEN*3”

(©

"TEN"
“10H*3” "30H”
MOV A,#30H

U17198CA1VOUM
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@ 7/
[ 1
[ 1
MOV A, #256 / 50 ;(d)
[ 1
- “<256/507"
R
() MOV A,#5
(5) MOD
[ 1
0
MoD
[ 1
MOV A, #256 MOD 50 i(e)
[ 1
- “<256/507"
MOD 6
) MOV A,#6
@® +
[ 1
[ 1
FIVE EQU +5
[ 1
) S
7577 EQU
U17198CA1VOUM
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NO EQU -1

0000 0000 0000 0001
© 1111 1111 1111 1111

EQU “OFFFFH"

"NO”

U17198CA1VOUM
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(1) NOT

MOVW  AX, #NOT 3H

(a)

- "3H"
NOT) 0000 0000 0000 0011
1111 1111 1111 1100
OFFFCH
@) MOVW AX, #OFFFCH
(2 AND
[ 1]
- AND
AND
[ |
MOV A, #6FAH AND OFH ()
[ ]
- “6FAH”  “OFH’ AND
0000 0110 1111 1010
AND) 0000 0000 0000 1111
0000 0000 0000 1010
0AH (b) MOV A, #0AH

46
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(3) OR
[ 1]
- OR
OR
[ ]
MOV A, #0AH OR 1101B (c)
[ ]
- “0AH”  “1101B" OR
0000 0000 0000 1010
OR) 0000 0000 0000 1101
0000 0000 0000 1111
OFH
(© MOV A, #OFH
(4 XOR

Exclusive-OR

XOR

MOV A, #9AH XOR 9DH ;(d)
[ 1]
- “9AH”  “9DH” XOR

0000 0000 1001 1010

XOR ) 0000 0000 1001 1101
0000 0000 0000 0111

7H

(d) MOV A, #7H
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47



1 EQ =

- OFFH OOH
EQ
[ ]
Al EQU 12C4H
A2  EQU 12COH
MOV A, ,#ALEQ(A2+4H) i(a)
MOV X, #A1EQ A2 (b)
[ 1]
- (a) “Al EQ (A2+4H)"  “12C4H EQ (12COH+4H)”
OFFH
- (b) “Al EQ A2" “12C4H EQ 12COH"
00H
(2 NE <>
[ 1]
- OFFH 0OH
NE
[ ]
Al EQU 5678H
A2  EQU 5670H
MOV A, #Al NE A2 :(c)
MOV A, #ALNE(A2+8H) ;(d)

“Al NE A2”

OFFH

48

“5678H NE 5670H”
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- (d) “Al NE (A2+8H)"  “5678H NE (5670H+8H)”
00H
@ Gr >
[ ]
- OFFH
00H
GT
[ ]
Al  EQU 1023H
A2  EQU 1013H
MOV A, #AlGT A2 (e)
MOV X, #A1GT (A2+10H) ; (f)
[ ]
- (e) “A1 GT A2”  “1023H GT 1013H"
OFFH
- ® “Al GT (A2+10H)"  “1023H GT (1013H+10H)"
00H
(4 GE >=
[ ]
- OFFH
00H
- GE
[ ]
Al EQU 2037H
A2  EQU 2015H
MOV A, #AlGEA2 (9)
MOV X ,#A1GE (A2+23H);(h)
[ ]
- @ “AL GE A2"  “2037H GE 2015H"
OFFH

U17198CA1VOUM
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- (h) “Al GE (A2+23H)"  “2037H GE (2015H+23H)"
00H
(5) LT <
[ ]
- OFFH
OOH
LT
[ ]
Al EQU 1000H
A2  EQU 1020H
MOV A, #AlLT A2 (i)
MOV X, #(ALl+20H)LT A2 ;(j)
[ ]
- @i “A1LT A2"  “1000H LT 1020H"
OFFH
- 0) “(A1+20H) LT A2”  “(1000H+20H) LT 1020H"
00H
(6) LE <=
[ 1]
- OFFH
00H
LE
[ ]
Al EQU 103AH
A2 EQU 1040H
MOV A, #AlLE A2 (k)
MOV X, #(AL+7H)LEA2 ;(I)
[ ]
- (k) “A1LE A2"  “103AH LE 1040H"
OFFH

50
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0
00H

“(A1+7H) LE A2"

“(103AH+7H) LE 1040H"

U17198CA1VOUM
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(1) SHR
[ 1]
0
SHR
[ ]
MOV A, #01AFH SHR5 ()
[ ]
- “01AFH" 5
0000 0001 1010 1111
0000 0000 0000 1101 0111 1
«—» «—>
0 5
“000DH"
(a) MOV A, #0DH
(2) SHL
[ ]
0
SHL
[ ]
MOV A, #21H SHL2 :(b)
U17198CA1VOUM
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“Q1H 2
0000 0000 0010 0001
00 | 0000 0000 1000 0100
> “«»
2 0
“84H"
(b) MOV A, #84H
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(1) HIGH
[ 1]
- 8
HIGH
[ ]
MOV A, #HIGH 1234H i(a)
[ Explanation ]
- MOV “1234H" 8 “12H"
(a) MOV A, #12H
(2 LOW
[ 1]
- 8
LOW
[ ]
MOV A, #LOW 1234H 1 (b)
[ 1]
- MOV “1234H” 8 “34H"
(b) MOV A, #34H
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@)

@

®)

DATAPOS

SYM EQU OFE68H.6
MOV A, IDATAPOS SYM i(a)
[ ]
- EQU OFE68H.6 “SYM”
“DATAPOS SYM” “DATAPOS OFE68H.6” “OFE68H”
(@) MOV A, |0FE68H
BITPOS
[ 1]
[ ]
SYM EQU OFE68H.6
CLR1 [HL].BITPOS SYM (b)
[ 1]
- EQU OFE68H.6 “SYM”
“BITPOS.SYM’ “BITPOS OFE68H.6” 6"
CLR1 [HL].6 O
MASK
[ 1]
- 16 1 0
[ ]
MOVW  AX,#MASK (0, 3, 0FEOOH.7 , 15)
U17198CA1VOUM

55



L]
- MOVW “8089H"

F EDC B A 9 8 7 6 5 4 3 2

i10,0|/0jO0OlO|]O|O|2|O]J0O]JO]|1]O

MASK (0, 3, 0FEOOH.7 ,15)

(4) BANKNUM

BANKNUM

CSEG BANK1
SYM : NOP
MOV A, #BANKNUM SYM ; (c)
[ 1]
- BANDNUM 1 "SYM”
© MOV A, #1

"SYM”

56 U17198CA1VOUM




(1) () operator

MOV A, #(4+3)*2

(4+3)*2

[E—
(1)

(2)

<1> <2 14"

4+3*2

i

(2)

"0
2-10

U17198CA1VOUM
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2.4
$
241
2-11
2-11
- $
- EXTRN
EXTBIT

58

+', ‘', 'HIGH’, ‘LOW’ "BANKNUM”
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2-12

2-12 ( )

X : ABS : ABS X :REL X :REL

Y : ABS . REL Y : ABS Y :REL
X+Y A R R -
X-Y A R A 1
X*Y A z " C
XTY A - - -
XMODY A - - -
XSHLY A N z -
XSHRY A - - _
XEQY A - A 1
XLTY A - A 1
XLEY A - A 1
XGTY A - A 1
XGEY A - A 1
XNEY A - A 1
XANDY A N z -
XORY A Z z -
XXORY A - z -
NOT X A A - -
+ X A A R R
-X A A - _
HIGH X A o) R 2 R 2
LOW X A A R 2 R 2
BANKNUM X A A A 2 A 2
MASK ( X) A A - -
DATAPOS X.Y A - - -
BITPOS X.Y A - - -
MASK ( X.Y) A - - )
DATAPOS X A A R R
BITPOS X A A A A

U17198CA1VOUM
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60

ABS:
REL :

Y

HIGH LOW DATAPOS

HIGN LOW BANDKNUM DATAPOS

“+7 0 *HIGH?, “LOW”,  “BANKNUM”

2-13
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2-13 ( )
X:ABS | X:EXT | X:REL | X:EXT | X:EXT
Y:EXT | Y:ABS | Y:EXT | Y:REL | Y:EXT
X+Y E E - - -
X-Y - E - - -
+X A E R E E
HIGH X A E 1! R 2 e 1 E 1
Low X A e 1 R 2 el e 1
BANKNUM X A e 1 A2 e 1 e 1
MASK (X ) A - - - -
DATAPOS X.Y - - - - -

BITPOS X.Y - - - - -
MASK (X.Y) - - - - _
DATAPOS X A E R E E
BITPOS X A E A E E

< >

ABS :

EXT :

REL :

A:

1. X Y HIGH , LOW , BANKNUM , DATAPOS , BITPOS
2. X Y HIGH LOW BANKNUM DATAPOS
2.4.2
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2-14

2-14
- $
2-15
2-15

X : ADDRESS X : ADDRESS X :NUMBER X :NUMBER

Y : ADDRESS Y : NUMBER Y : ADDRESS Y : NUMBER
X+Y - A A N
X-Y N - N
X*Y - - - N
XY - - - N
X MOD Y ; ; ; N
X SHL 'Y - . ) N
XSHRY - - - N
XEQY N ) . N
XLTY N - - N
XLEY N ; ] N
XGTY N - - N
XGEY N - - N
XNE Y N ; ] N
XAND Y - - - N
XORY - - - N
X XOR Y ; ; . N
NOT X - - N N
+X A A N N
-X - - N N
HIGH X A A N N
LOW X A A N N
BANKNUM X A A - -
DATAPOS X A A N N
MASK X N N N N
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ADDRESS :
NUMBER :

A:
N :

243

BR $TABLE + 5H
"TABLE”
(@)
“TABLE+5H” *“ + ” 2-12
X+Y
X:REL,Y:ABS
R
(b)
“TABLE+5H" “ + " 2-15
X+Y
X %
A
U17198CA1VOUM
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2.5

64
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@

()

]

X[A].[A]Y
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66

X( ) Y (
A (0 7)
PSW (0 7)
sfr (0 7)
[HL] (0 7)
(1) SFR A
2) OFE20H OFF1FH
(3)
(1) 7
2
(3)
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2-17
2-17
X: ABS ABS REL REL ABS EXT REL EXT EXT
Y: ABS REL ABS REL EXT ABS EXT REL EXT
XY A - R - - E - - -
< >
ABS :
EXT:
REL :
A:
]
EQU
2-18
2-18
A 2 1
PSW. 2 1FEH.
sfr 1 2 FFxxH. 3
expression. 2 XXXXH. 4
1.
2. =0 7
3. FFxxH sfr
4. XXXXH
]
SET1 OFE20H.3
SET1 A5
CLR1 P1.2
SET1 1+ OFE30H.3 ; OFE31H.3
SET1 OFE40H.4 + 2 ; OFE40H.6
U17198CA1VOUM
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2.6
"MOV r, #byte-n nbyten 11r11 r
nbyten 8 8
“MOV RO, #100H" “100H”
RO
26.1
2-19 2-20
2-19
byte 8 OH FFH
word 16 OH FFFFH
saddr FE20H FF1FH
saddrp FE20H FF1FH
Sfr FFOOH  FFCFH, FFEOH  FFFFH
sfrp FFOOH FFCFH, FFEOH FFFFH
MOV, MOVW OH  FFFFH
addrl6
OH  FA7FH
addr11 800H  FFFH
addrs 40H _ 7EH
bit 3 07
n 2 03
2-20
CSEG AT OH  FFFFH
DSEG AT OH  FFFFH
BSEGAT  |FE20H FEFFH
ORG 0H EEEEH
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2-20

EQU 16 UH FFFFH
SET 16 OH FFFFH
DB 8 OH FFH
DW 16 oH EEEEH
DS 16 OH  FFFFH
BR
OH  FFFFH
U17198CA1VOUM
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2.6.2

OFFFFH 16
2.6.3
$
< >
NAME TEST
CSEG
L1:
BR L1 ¢ :l
BR L2 —
L2: —
END <« :l

70
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2-22

16



2-21

sfr

byte OK OK OK OK oK oK OK OK NG
word OK OK OK OK oK oK OK OK NG
saddr OK OK OK OK OK OK OK OK oK 2,3
saddrp OK OK OK OK OK OK OK OK OK 2.4
sfr oK 5 NG NG NG NG NG NG NG OK 2.6
sfrp NG NG NG NG NG NG NG NG oK 2.7
addrl6 OK OK OK OK OK OK OK OK NG
addrll OK OK OK OK OK OK OK OK NG
addr5 oK OK OK OK oK oK OK OK NG

bit OK OK NG NG NG NG NG NG NG

n oK OK NG NG NG NG NG NG NG
<
OK:
NG :

1. sfr sfrp saddr sfr sfr EQU

2. saddr sfr/sfrp

saddr/saddrp saddr/saddrp

3. saddr sfr

4, saddr sfrp

5.

6. 8 sfr

7. 16

8. (FA80H FADFH) addr16

U17198CA1VOUM
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2-22
, SADDR
ORG ok Y - | - - - - - - - -
EQuNote2 | OK | - | OK | - Jok § - | - - | OK oK
SET ok 1 - | - -] -] _
DB ok 1 - | - - - - - - - -
OK | OK | OK |OK [ OK | OK | OK | OK | - -
DW ok 1 - | - - - - - - - -
OK | OK | OK |OK [ OK | OK | OK | OK | - -
DS ok 4 - | - - - - - - - -
BR ok [ - | - - - - - - - -
< >
OK:
1.
2.
- HIGH
- Low
- BANKNUM
- DATAPOS
- MASK
- 7
3. HIGH/LOW/DATAPOS/MASK
4. "3.4 (3) DS ”
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RA78K0

3-1

CSEG, DSEG, BSEG , ORG

EQU, SET

DB, DW, DS, DBIT

PUBLIC , EXTRN , EXTBIT

NAME

BR

MACRO , LOCAL , REPT , IRP , EXITM ., ENDM

END
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3.2
(1)
2
(3)
4)
3-2
3-2
CSEG ROM
DSEG RAM
BSEG RAM saddr
CSEG DSEG BSEG
AT
ID 85H 8EH
02H O03H 84H 8FH
+1
3-1

74
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L e e e e e e e e e e e e e - -

! . < >
’ \\ OFFFFH
£ >
saddr
RAM
ROM
0000H

CSEG ( )
DSEG ( )
BSEG ( )
ORG ( )

U17198CA1VOUM



CSEG

(1) CSEG ( )
[ ]
[ ] CSEG ] [; ]
[ 1]
- CSEG
; CSEG CSEG DSEG
BSEG ORG END ROM
3-2
< > < >
NAME T1
DSEG
_ ROM
CSEG
END
RAM
[ 1]
- CSEG CSEG DB DW
“AT
[ 1]
; ORG “AT

76
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3-3

3-3 CSEG
0040H 007FH 2
CALLTO CALLTO
1 "CALLT”
0800H OFFFH
FIXED FIXED 2 "CALLF"
(0000H FEFFH)
AT AT
UNIT UNIT (O080H FA7FH)
UNITP UNITP (008OH  FA7EH)
IXRAM IXRAM RAM
ID ID
SECUR_ID SECUR_ID 0085H 008EH
x8000H XBFFFH
BANKO 15 BANKO 15 (x=0 F)
BANKO AT X8000H
BANKO AT XBFFFH(x=0 F)
BANK15 AT BANK15 AT
"UNIT”
3-3 "UNIT”
SAT
CSEG
U17198CA1VOUM
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34

3-4 CSEG
CALLTO 2CSEGTO
FIXED 2CSEGFX
UNIT ( ) 2CSEG
UNITP 2CSEGUP
IXRAM ?2CSEGIX
SECUR_ID 2CSEGSI
none ?CSEGOB0  ?CSEGOB4
AT
BANKOto 15 2CSEGBO - ?CSEGB15
AT
AT
255 ORG
8
80H 84H
"2CSEGOB0  ?CSEGOB4"
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NAME SAMP1

c1 CSEG @)
c2 CSEG CALLTO (2)
CSEG FIXED ;1 (3)
c1 CSEG CALLTO (4)
CSEG )
END
< >
(1) ”Cl” HUNITH
) "C2" " CALLTO”
(3) " 2CSEGFX” " FIXED”
(4) (1) "C1" "UNIT”
(5) " 2CSEG” "UNIT”
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DSEG

(2) DSEG ( )
[ 1
[ ] DSEG ] [
[ 1]
- DSEG
- DSEG DS CSEG
DSEG BSEG ORG END RAM
3-3
> <
NAME T1
DSEG ROM
CSEG
END
RAM
[ ]
- DS DSEG RAM
- RAM DS
RAM
[ 1]
- ORG AT AT
DSEG

80
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3-5 DSEG

saddr saddr OFE20H
SADDR SADDR OFEFFH

saddr saddr OFE20H
SADDRP SADDRP OFEFFH
AT AT

"RAVP
UNIT UNIT
"RAM”
UNITP UNITP
IHRAM IHRAM RAM
LRAM LRAM RAM
DSPRAM DSPRAM RAM
IXRAM IXRAM RAM
"UNIT”
35 "UNIT”
AT
DSEG
36
36

SADDR 2DSEGS
SADDRP 2DSEGSP
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3-6 DSEG
UNIT ( ) ?DSEG
UNITP ?DSEGUP
IHRAM ?DSEGIH
LRAM ?DSEGL
DSPRAM ?DSEGDSP
IXRAM 2DSEGIX
AT

- AT

- SADDRP DSEG

- 255 ORG

1
- 8
[ ]
NAME SAMP1
DSEG (1)
WORK1: DS
WORK2: DS 2
CSEG
MOV A, WORK1 ()
MOV A, WORK1 : (3)
MOVW DE , #WORK2  ; (4)
MOVW AX , WORK?2 ;(5)
END

82
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@)

@

@)

4)
®)

DSEG
"?DSEG”
“MOV A, laddrl6”
“MOV A, saddr” "WORK1”
“MOVW rp, #word”
“MOVW AX, saddrp”
“WORK?2” "saddrp”

U17198CA1VOUM

"saddr”

"UNIT”
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BSEG

(3) BSEG( )

[ ] BSEG [ ] [ ]
[ ]
- BSEG
- RAM
- BSEG DBIT CSEG
DSEG BSEG  END
3-4
< > < >
NAME T1
BSEG
DSEG
: ROM
CSEG
END RAM
[ 1]
- BSEG DBIT [ ]

B "AT »
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3-7 BSEG
0
AT AT FE20H
FEFFH
UNIT UNIT () (FE20H FEFFH)
“UNIT”
3-7 "UNIT”
“Oxxxx.b”  ( 4
1 o 7))
()
3-8
0 1 2 3 4 5 6 7
OFE20H (1) | (2) | (3) | (4) | (5) | (6) | (7) | (8)
OFE21H (9) | (20) | (11) | (12) | (13) | (14) | (15) | (16)

(1) OFE20H.0
(2) OFE20H.1
(3) OFE20H.2
(4) OFE20H.3
(5) OFE20H.4
(6) OFE20H.5
(7) OFE20H.6
(8) OFE20H.7

>

(9) OFE21H.0

(10) OFE21H.1
(11) OFE21H.2
(12 ) OFE21H.3
(13) OFE21H.4
(14 ) OFE21H.5
(15) OFE21H.6
(16 ) OFE21H.7
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86

@)

3-9
0 1 2 3 4 5 6 7
OH (1) | (2) | (3) | (4) | (5) [ (6) | (7) | (8)
1H (9) | (10) [ (11) [(12) | (13) [ (14) | (15) | (16)
>
(1)0H.0 (9)1H.0
(2)0H.1 (10) 1H.1
(3)0H.2 (11)1H.2
(4)0H.3 (12)1H.3
(5)0H.4 (13) 1H.4
(6)0H.5 (14)1H.5
(7)0H.6 (15) 1H.6
(8)0H.7 (16) 1H.7
3-10
00FE20H.0 0000
00FE20H.1 0001
00FE20H.2 0002
00FE20H.7 0007
00FE21H.0 0008
00FE21H.1 0009
00FES0H.0 0300
AT
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BSEG

IRP,

3-11 BSEG
UNIT ?BSEG
AT
- "UNIT” AT
1
DBIT, EQU, SET, PUBLIC, EXTBIT, EXTRN, MACRO, REPT,
ENDM
255 ORG
1
8

NAME  SAMP1
FLAG EQU OFE20H
FLAGO EQU FLAGO (1)
FLAG1 EQU FLAG1 ()

BSEG ; (3)
FLAG2 DBIT

CSEG

SET1 FLAGO 1 (4)

SET1 FLAG2 . (5)

END

U17198CA1VOUM
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@
@
®)

(4)
®)

(OFE20H  0)
(OFE20H 1)
BSEG
"UNIT”
FLAG2
“SET1 FLAG.0" FLAG
U17198CA1VOUM
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ORG

(4)

ORG( )

[ ] ORG

ORG
DSEG, BSEG, ORG) END

3-5

NAME T1

DSEG
BSEG AT OFE20H

CSEG

ORG 1000H

END

ORG

ORG ORG

ORG
ORG

< >
1000H
ROM
RAM
OFE20H
CSEG DSEG
AT

U17198CA1VOUM

(CSEG,

89



90

ORG

8
- “?2A00XxXXX" “XXXX!
0000 FEFF)
- ORG CSEG DSEG ORG
- ORG
- 255 ORG
1
- 8
[ ]
NAME SAMP1
DSEG
ORG OFE20H ; (1)
SADR1 : DS
SADR2 : DS
SADR3 : DS
MAINO ORG 100H
MOV A, SADR1 1 (2)
CSEG ; (3)
MAIN1 ORG 1000H i (4)
MOV A, SADR2
MOVW AX , SADR3
END
<
1) "FE20H”
“?A00FE20”
(2
3)
4 "1000H”
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3.3

EQU

- EQU
- SET

SET

U17198CA1VOUM

91



EQU

)

92

EQU( )

EQU

EQU

EQU

EQU

HIGH/LOW/DATAPOS/BITPOS

HIGH/LOW/DATAPOS/BITPOS

@ 1 2

@) 1

@) <1> <2> (@) (b)
(@) 1
(b) 1 2

(4 HIGH

(5) LOW

(6) BANKNUM

@) DATAPOS

®) BITPOS

©) (a) (4).(5).(6),(7),0r(8):

U17198CA1VOUM
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(€)) BR
EQU
EQU
3-12 EQU
3-12
A. 1 1.
PSW. 1 1FEH.
sfr 2bit 1 OFFxxH 3.
saddr. 1 OxxxxH 4.
expression. 1 OxxxxH 4.
1. 1 =0 7
2.
3. “OFFxxH" sfr
4, “OXxXXxH” saddr (FE20H FF1FH)
]
NAME SAMP1
WORK1 EQU OFE20H (@)
WORK10 EQU WORK1.0 0 (@
P02 EQU PO0.2 : 3)
Ad EQU A4 S )]
PSW5 EQU PSW5  (5)
SET1 WORK10 : (6)
SET1 P02 - (7)
SET1 A4 . (8)
SET1 PSW5  :(9)
END

U17198CA1VOUM
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<

1) “WORK1” “OFE20H" “NUMBER”
2 “WORK10” “saddr.bit” “WORK1.0”
(2) “WORK1” “OFE20H"
3 “P0O2” “sfr.bit” “P0.2"
4 “A4” “A.bit” ‘A4
(5) “PSW5” “PSW.bit" “PSW.5”
(6) “SET1 saddr.bit”
(7) “SET1 sfr.bit”
(8) “SET1 A.bit"
©) “SET1 PSW.bit"
(3) (5) “sfr.bit”, “A.bit", and “PSW.bit"
“saddr.bit” (

")

“ABSOLUTE”

“3.5 (2) EXTBIT (

ALNO STNO ADRS OBJECT M | SOURCE STATEMENT

1 1 NAME SAMP
2 2
3 3 (FE20) WORK1 EQUOFE20H (1)
4 4 (FE20.0) WORK10 EQU WORK1.0 ;(2)
5 5 (FF00.2) P02 EQU P0.2 1 (3)
6 6 (0001.4) A4 EQUA4 L (4)
7 7 (01FE.5) PSW5 EQU PSW.5 . (5)
8 80000 0A20 SET1 WORK10 ; (6)
9 90002  2A00 SET1 P02 L (7)
10 10 0004 61CA SET1 A4 . (8)
11 110006 5AI1E SET1 PSW5 1 (9)
12 12
13 13 END

<

2
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SET

(2 SET( )

SET [;
[ 1]
- SET
- SET
[ ]
SET
[ 1]
- SET
- SET SET
- SET
EQU SET
SET EQU

U17198CA1VOUM
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NAME SAMP1

COUNT SET 10H S (1)
CSEG
MOV B #COUNT (2
LOOP :
DEC B
BNZ $LOOP
COUNT SET  20H e
MOV B #COUNT ;(4)
END
< >
1) “COUNT” “10H” “NUMBER” “ABSOLUTE”
(3) SET
) “COUNT”  “10H" B
@) “COUNT" “20H"

4 “COUNT” “20H" B
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3.4

- DBIT

U17198CA1VOUM
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DB

(1) DB( )

[ Description Format ]

[ ] DB ) [; ]
[ ] bB (o] [; ]
[ ]
DB
DB
[ ]
DB
[ ]
DB
@
@
“00H”
(b)
@)
@
@
8 OH OFFH
8
(ii)
8 ASCII
DB
o8 U17198CALVOUM




NAME SAMP1
CSEG
WORK1: DB (1) S (1)
WORK2: DB (2) S (1)
CSEG
MASSAG : DB ' ABCDEF ' )
DATAL: DB 0AH , OBH , OCH ; (3)
DATA2: DB (3+1) ;@)
DATA3: DB "AB'+1 . (5)
END
< >
1) “00H”
@ 6 ‘ABCDEF’
@) 3 “OAH, OBH, OCH”
4 4
(5) ‘AB’ +1=4143H (4142H+1) 0 OFFH

U17198CA1VOUM
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DW

(2 DW( )
[ ]
[ ] DB ()
[ ] DB [,..] ]
[ 1]
DW
DW 2
[ ]
16 DW
[ 1]
DW
(2)
(a)
“O0H”
(b)
)
()
0]
16 16
(if)
16
HIGH 2 LOW
DW
100 U17198CALVOUM




WORK1 :
WORK2 :

MAIN :

SUB1:

DATA :

NAME SAMP1
CSEG
DW (10)

DW (128)
CSEG

ORG 10H
DW MAIN
DW SuUB1
CSEG

CSEG

DW 1234H , 5678H

END

v (@)
T @)

)
)

; (3)

@
@
®)

DwW
“34127856”

HIGH

NAME SAMPLE

CSEG

ORG 1000H
DW

1234H

“00H”"

LOW

\4
[EnY

END

A4
w

U17198CA1VOUM
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DS

@) Dbs(

DS RAM

DS
16

DS

@
@)
(©)
4)

®)

(6)

@)

102

DS

EQU SET

<1> <4>

U17198CA1VOUM
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@
@)
)

4)

EQU
(%)

EQU

HIGH/LOW/DATAPOS/BITPOS

TABLEL :
WORK1 :
WORK?2 :

NAME

SAMPLE DSEG

DS

DS

DS

CSEG
MOVW
MOV
MOVW
END

10 ; (@)
» (@
;1 (3)

HL , #TABLE1
A, 'WORK1
BC , #WORK2

)

)
@)

10

“TABLEY”

U17198CA1VOUM
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DBIT
(4) DBIT( )
[ ]
[ ] DBIT [; ]
[ ]
- DBIT 1
[ ]
- DBIT
[ ]
- DBIT
- DBIT 1
- saddr.
[ ]
NAME SAMPLE
BSEG
BIT1 DBIT D (D)
BIT2 DBIT D (D)
BIT3 DBIT ;1)
CSEG
SET1 BIT1 ;@
CLR1 BIT2 : (3
END
< >
1) DBIT 1 (BIT1, BIT2, BIT3)
2 “SET1 saddr.bit” “BIT1” 1)
“saddr.bit”
(3) “CLR1 saddr.bit” “BIT2” “saddr.bit”
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3.5

2 1
1 2
PUBLIC
EXTRN EXTBIT
3-6
< 1> < 2>
NAME MODUL1 NAME MODUL2
EXTRN MDL2 (1) PUBLIC MDL2 1 (3)
CSEG CSEG
BRI!MDL2 ;(2) MDL2 :
END END
3-6 1 2 “MDL2” (2) Q) EXTRN
2 1 “MDL2” (3) PUBLIC
EXTRN
EXTBIT
PUBLIC
U17198CA1VOUM
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EXTRN

(1) EXTRN ( )
[ ]
[ ] EXTRN [ . ..] [ ]
[ ]
- EXTRN
[ ]
- EXTRN
[ ]
- EXTRN w1 ,
- G) 20
- EXTBIT
- EXTRN PUBLIC
- EXTRN “ 5
- EXTRN EXTRN EXTRN
_ EXTRN EXTRN
- EXTRN saddr
[ ]
< 1>
NAME SAMP1
EXTRN SYM1, SYM2 1 (1)
CSEG
S1: DW  SYM1L ; (2)
MOV A, SYM2 ; (3)
END
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< 2>
NAME  SAMP2
PUBLIC SYM1, SYM2 L (4)
CSEG
SYM1  EQU OFFH . (5)
DATAL DSEG SADDR
SYM2: DB  012H : (6)
END
< >
(1) EXTRN (2) (3) “SYM1” “SYM2”
2  DW “SYM1”
B) MoV “SYM2” saddr
@) “SYM1”  “SYM2"
(5) “SYM1”
(6) “SYM2”
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EXTBIT

@

108

EXTBIT ( )

[ ] EXTBIT

]
EXTBIT

]
EXTBIT
)
EXTBIT
EXTBIT

]
1>

PUBLIC

saddr.

EXTRN

EXTBIT

20

EXTRN

NAME SAMP1
EXTBIT FLAG1, FLAG2
CSEG

SET1 FLAG1
CLR1 FLAG2

END

(1)

y (@
; (3)

2>

NAME SAMP2

PUBLIC FLAG1, FLAG2

BSEG
FLAG1 DBIT
FLAG2 DBIT
CSEG
NOP
END

;4

; (5)
; (6)
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)

@
@)
4)
®)
(6)

EXTBIT

SET1
CLR1
PUBLIC
DBIT
DBIT

“FLAGL”

‘FLAG2"
“FLAGY”
“FLAG1” SADDR
“FLAG?2” SADDR

‘FLAG1" “FLAGZ2”

“SET1 saddr.bit”

“CLR1 saddr.bit”
“FLAG2"

U17198CA1VOUM
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PUBLIC

®)

110

PUBLIC ( )

]

0] PUBLIC [,o] [
[ ]
PUBLIC
[ ]
PUBLIC
[ ]
PUBLIC
() 20
PUBLIC PUBLIC
PUBLIC
1) DET
) EXTRN EXTBIT
(3)
(4)
(5)
(6)
(7) EQU
(8) EQU sfr sfr saddr

U17198CA1VOUM
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< 1>

NAME SAMP1
PUBLIC A1, A2 (D)
EXTRN B1
EXTBIT C1
Al EQU 10H
A2 EQU OFE20H.1
CSEG
BR B1
SET1 C1
END
< 2>
NAME SAMP2
PUBLIC B1 1 (2)
EXTRN Al
CSEGB1:
MOV C,#LOW(A1) END
< Module 3 >
NAME SAMP3
PUBLIC C1 1 (3)
EXTBIT A2
C1 EQU OFE21H.0
CSEG
CLR1 A2
END
< >
(D) PUBLIC “Al” “A2”
2 PUBLIC “Bl”
(©) PUBLIC “C1”

U17198CA1VOUM
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3.6

RA78K0

- NAME ( )
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NAME

(1) NAME( )

[ ] NAME [ ]
[ ]
- NAME
[ ]
[ ]
- NAME
B “2.2.3 ”
- ‘(" (28H)", )" (29H)”
- NAME
- NAME 8 Windows
B 8
[ ]
NAME  SAMPLE v (1)
DSEG
BITL: DBIT
CSEG
MOV A,B
END
< >
1) NAME “SAMPLE"
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3.7

“BR laddr16” “BR $addr16”

- BR( )
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BR

@)

BR ( )

BR

“BR $addr16”

BR

@
@)
(©)
4)

BR —-80H +7FH
3 “BR laddr16”

BR

BR “$”

EQU

BR

1 2’ EQU

U17198CA1VOUM
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ADDRESS NAME SAMPLE
c1 CSEG AT 50H

000050H BR L1 S (1)

000052H BR L2  (2)

00007DH L1:

007FFFH L2:

END
< >
(1) BR (BR $addr16) —80H +7FH
(2  BR 3 (BR laddr16) —80H
+7FH
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3.8

MACRO , LOCAL , REPT , IRP , EXITM
ENDM
5

- MACRO( )

- LOCAL ( )

- REPT( )

- IRP( )

- EXITM( )

- ENDM ( )
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MACRO

(1) MACRO( )

[ ]

MACRO [ [,..1] [; |
ENDM [ ]
[ ]
ENDM
[ ]
“5.2.2
[ 1]
ENDM
“2.2.3
16
LOCAL
8 REPT IRP
U17198CA1VOUM
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NAME SAMPLE

ADMAC  MACRO  PARAL,PARA2 (1)
MOV A, #PARAL
ADD A, #PARA2
ENDM
. (2 ADMAC
10H , 20H ()
END
< >
1) “ADMAC” “PARAL" “PARAY’

@

(3)  “ADMAC’

U17198CA1VOUM

119



LOCAL

(2 LOCAL( )

LOCAL [,..] [ ]

- LOCAL

LOCAL

- “2.2.3
- LOCAL “??RAN” n = 0000 FFFF)
“??RAN”
“??RAN”

- LOCAL
- LOCAL LOCAL

- LOCAL

64 65

- LOCAL
- LOCAL
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- LOCAL

- LOCAL
- LOCAL

NAME SAMPLE

MAC1 MACRO

LOCAL LLAB 7 (D)
LLAB : :
BR $LLAB 1 (2)
ENDM :
; Source text
REF1: MAC1 i (3)
BR ILLAB 1 (4) <--
REF2: MAC1 ; (5)
END
< >
Q) LOCAL “LLAB”
2 BR MAC1 “LLAB”
3) MAC1
4) “LLAB” MAC1
(5) MAC1

U17198CA1VOUM
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ALNO STNO ADRS OBJECTMI

o ~N o o P w N

9
10

11
12

13
14

© 0 N O U AW P

I
N R O

13

14
15
16
17
18
19
20

000000

000000

=L L

#1
#1

000000 14FE #1

000002 2C0000
*** ERROR E2407 , STNO 13 (0)
*** ERROR E2303, STNO 13 (13)

000005

000005
000005

#1
#1
14FE #1

SOURCE STATEMENT

NAME SAMPLE
MAC1 MACRO

LOCAL LLAB
LLAB :

BR $LLAB

ENDM

REF1: MAC1

??RA0000 :
BR $??RA0000
BR ILLAB
"LLAB'

REF2: MAC1
??RA0001 :
BR $??RA0001

END

(1)

1 (2)

;1 (3)

(2

; (4)

; (5)

1 (2)
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REPT

(3) REPT ( )

[ 1] REPT [; ]

ENDM [ ]

- REPT ENDM REPT-ENDM

- REPT ENDM

- REPT ENDM
- REPT-ENDM REPT IRP 8

- REPT-ENDM EXITM REPT-ENDM
- REPT-ENDM
- REPT-ENDM

NAME SAMP1
CSEG
; REPT-ENDM
REPT 3
INC B
DEC C

(1)

ENDM ()
END
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< >

@ @

U17198CA1VOUM

) REPT REPT-ENDM
) REPT-ENDM
REPT-ENDM

< >

NAME SAMP1

CSEG

REPT 3

INC B

DEC C

ENDM

INC B

DEC C

INC B

DEC C

INC B

DEC C

END

1) @ REPT-ENDM REPT




IRP

(4) IRP( )
[
[ ] IRP <[ [,..1]> [
ENDM [
[ ]
- IRP ENDM IRP -ENDM
[ ]
- IRP ENDM
[ ]
- IRP ENDM
. 16
- IRP-ENDM REPT IRP 8
- IRP -ENDM EXITM IRP -ENDM
. IRP-ENDM
- IRP -ENDM
[
NAME  SAMP1
CSEG
IRP PARA,<OAH,0BH,O0CH> (1)
- IRP-ENDM
ADD A, #PARA
MOV [DE],A
ENDM “(2)
END

U17198CA1VOUM
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@)
“OCH”

@

<

“PARA" “OAH", “OBH”, “OCH”
“PARA” IRP IRP-ENDM
IRP-ENDM
IRP -ENDM

>

“OAH”, “OBH”,

NAME SAMP1

CSEG
- IRP-ENDM

ADD A, #OAH . (3)
MOV [DE],A
ADD A, #OBH - (4)
MOV [DE],A
ADD A, #OCH - (5)
MOV [DE], A
END

1 @ IRP-ENDM
@3) ADD PARA O0AH
) ADD PARA OBH
) ADD PARA OCH
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EXITM

(5) EXITM( )
[ ]
[ ] EXITM [; ]
[ 1]
- EXITM MACRO REPT-ENDM IRP-ENDM
[ 1]
- MACRO “4.7 g
EXITM EXITM
[ ]
- EXITM ENDM
- EXITM
- EXITM
EXITM
- EXITM IF/_IF/ELSE/ELSEIF/_ELSEIF
JENDIF
- INCLUDE EXITM INCLUDE INCLUDE

EXITM

- “4.7 "
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NAME SAMPL
MAC1 MACRO (1)
NOT1 cY
$ IF(Sw1) (2 < IF
BT Al,$L1 <- IF
EXITM ;1 (3)
$ ELSE :(4) <- ELSE
MOV1 CY,6 Al <-- ELSE
MOV A, #0 <-- ELSE
$ ENDIF 1 (5)
$ IF(Sw2) () <-—IF
BR [HL] <-IF
$ ELSE :(7) <-ELSE
BR [DE] <-- ELSE
$ ENDIF : (8)
ENDM 1 (9)
CSEG
$ SET (SW1) : (10)
MAC1 S(11) <~
L1: NOP
END
< >
1) “MACL” 2 @ ®
%) IF “SW1” 0" ELSE
3) 4
EXTIM (6)
(4) ELSE “SW1" (“0" ELSE
(5) ENDIF
(6) IF “SW2" 0" IF
(7 ELSE “SW2" (“0") ELSE
(8) ENDIF 6) (7)
9)
(10)  SET “SW1"
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(11) “MAC1”
< >
NAME  SAMP1
MAC1  MACRO L (1)
ENDM 1 (9)
CSEG
$ SET (SW1) : (10)
MAC1 L (11)
NOT1  CY
$ IF (SW1)
BT Al,$L1
L1:  NOP
END
“MAC1” (11) (10) “SW1"
IF EXITM IF
U17198CA1VOUM
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ENDM

(6) ENDM ( )
[ ]
ENDM [ ]
[ 1]
- ENDM
[ 1]
- ENDM MACRO REPT, / IRP
[ ]
- MACRO ENDM
- REPT ENDM REPT-ENDM
- IRP ENDM IRP -ENDM

[ ]
1 < MACRO-ENDM >

NAME SAMP1
ADMAC MACRO PARA1 , PARA2
MOV A, #PARAlL
ADD A, #PARA2
ENDM

END

2 < REPT-ENDM >

NAME SAMP2

CSEG
REPT 3
INC B
DEC C
ENDM
END
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3 <IRP-ENDM >

NAME SAMP3
CSEG

IRP  PARA,<1,2,3>
ADD A, #PARA
MOV [DE],A

ENDM

END

U17198CA1VOUM
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3.9

REPT IRP
ENDM REPT IRP

- END( )
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END

(1) END( )

END [ ]

- EDN

- END

- END END

- END LF
N END LF

NAME
SAMPLE DSEG

CSEG

END v ()

N END
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4.1

PROCESSOR

DEBUG / NODEBUG , DEBUGA / NODEBUGA

XREF / NOXREF , SYMLIST / NOSYMLIST

INCLUDE

EJECT , TITLE , SUBTITLE ,LIST / NOLIST ,GEN/
NOGEN ,COND / NOCOND ,FORMFEED /
NOFORMFEED ,WIDTH , LENGTH , TAB

SET/RESET ,IF/_IF/ELSEIF/ _ELSEIF / ELSE /
ENDIF

DGL, DGS, TOL_INF

4-2
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PROCESSOR -C

DEBUG / NODEBUG -G/-NG
DEBUGA / NODEBUGA -GAT-NGA
XREF I NOXREF KX T-NKX
SYMLIST 7 NOSYMLIST ‘KST-NKS
FORMFEED / NOFORMFEED LF/-NLF
TITLE -TH
WIDTH W
LENGTH IC

TAB T

RA78KO0

U17198CA1VOUM
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4.2

- PROCESSOR ( )
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PROCESSOR

(1) PROCESSOR ( )

[ ]

[A]$[A]PROCESSOR[A]([A]processortype[A])
[ATS[A]PC[A]([A]processortype[A])

L]
PROCESSOR

L]
PROCESSOR

PROCESSOR

-0

(-C) PROCESSOR
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&+

PROCESSOR (014)
DEBUG

XREF

NAME  TEST

CSEG

138
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4.3

- DEBUG / NODEBUG ( / )
- DEBUGA / NODEBUGA ( debuga / nodebuga )

U17198CA1VOUM
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DEBUG / NODEBUG

(1) DEBUG/NODEBUG( / )

[ ]

[A]$[A]DEBUG
[A]$[A]DG
[A]$[A]NODEBUG
[A]$[A]NODG

[ ]

- DEBUG
- NODEBUG
- - PUBLIC EXTRN EXTBIT
[ 1]
- DEBUG
- NODEBUG
(1)
)
©) PROM
[ ]
- DEBUG NODEBUG
- DEBUG NODEBUG DEBUG
- (-G/-NG)
- (-NG) DEBUG NODEBUG
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DEBUGA / NODEBUGA

@)

DEBUGA / NODEBUGA ( debuga/ nodebuga)

[A]$[A]DEBUGA
[A]$[A]NODEBUGA

[ ]

- DEBUGA

- NODEBUGA

[ ]

- NODEBUGA
1)
@) PROM

]
DEBUGA NODEBUGA

- DEBUGA NODEBUGA

- (-NGA)

DEBUGA

(-GA/-NGA)

DEBUGA
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4.4

- XREF / NOXREF ( xref / noxref )
- SYMLIST / NOSYMLIST ( symlist / nosymlist )
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XREF / NOXREF

(1) XREF/NOXREF ( xref/ noxref)

[ ]

[A]1$[A]XREF
[A]$[A]XR
[A]$[A]NOXREF
[A]$[ A]NOXR

L]
XREF
NOXREF

XREF

NOXREF

L]
XREF NOXREF

(-NP)

U17198CA1VOUM

(-KX/-NKX)

XREF/NOXREF

XREF
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SYMLIST / NOSYMLIST

)

144

SYMLIST / NOSYMLIST ( symlist / nosymlist )

[ ]

[A]$[A]SYMLIST

[A]$[A]NOSYMLIST

L]
- SYMLIST

NOSYMLIST

SYMLIST

L]
- SYMLIST NOSYMLIST

- (-NP)

(-KS/-NKS)

U17198CA1VOUM
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4.5

- INCLUDE (

)

U17198CA1VOUM
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INCLUDE

(1) INCLUDE( )

[A]$[A]INCLUDE[A]([A]filename[ A])
[A]$[A]ICTA]([A]filename[A]) ;

[ ]

- INCLUDE
[ ]
- INCLUDE
INCLUDE INCLUDE
[ ]
- INCLUDE
- INCLUDE )
- INCLUDE
) INCLUDE
(@
(b) (-1
© INC78KO
) INCLUDE
) INCLUDE INCLUDE
INCLUDE ) INCLUDE
@) INCLUDE
- INCLUDE 7 INCLUDE
INCLUDE INCLUDE
- END INCLUDE
- INCLUDE
- INCLUDE IF _IF IF _IF INCLUDE ENDIF
INCLUDE IF INCLUDE IF
IF INCLUDE IF
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- INCLUDE INCLUDE
ENDM MACRO
INCLUDE MACRO ENDM
ENDM

< SOURCE PROGRAM > 1 <EQU.INC> 2

INCLUDE
ENDM

<SETLINC> 3

SYmM1 SET 10H
NAME SAMPLE SYMA EQU 10H
EXTRN L1,L2 $ INCLUDE (SETLINC);(2)
PUBLIC L3 SYMB EQU  20H
$  INCLUDE ( EQU.INC);(1) $ INCLUDE (SET2.INC); (3)™
CSEG : < SET2ING =3
: INCLUDE ( SET3.INC) ; (4) SYM1 SET 20H
END SYMZ EQ 100H
<SET3.INC> 3
SYM1 SET 30H
1. $IC INCLUDE
2. INCLUDE “EQU.INC” $IC
3. INCLUDE “SETL1.INC”, “SET2.INC”, “SET3.INC” $IC
< >
1) “EQU.INC” INCLUDE
2 “SET1.INC” INCLUDE
(©)] “SET2.INC” INCLUDE
4) “SET3.INC” INCLUDE
INCLUDE
NAME SAMPLE INCLUDE "EQU.INC”
EXTRN L1 ,L2
PUBLIC L3
$ INCLUDE (EQU.INC); @)
SYMA EQU 10H INCLUDE “SETL1.INC”
| & INCLUDE (SETLINC ) (2) |A/
SYMI SET I0H
SYMB EQU 20H
| &  INCLUDE (SETZINC); (3 |«—INCLUDE  “SET2.INC’
SYMI SET 20H
| &  INCLUDE (SET3.INC); (4 |
SYMI — SET 30H "\
SYMz — EQU 100H INCLUDE ~ “SET3.INC”
CSEG
END

U17198CA1VOUM
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4.6

148

EJECT

LIST/NOLIST /
GEN/NOGEN /
COND/NOCOND /
TLTLE

SUBTITLE
FORMFEED/NOFORMFEED
WIDTH

LENGTH

TAB
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EJECT

@

EJECT

[ ]

[A]$[A]EJECT
[A]$S[A]EJ

- EBJECT

- EJECT

EJECT

(-NP ) (-LLO)

RA78KO0

MOV
BR

$ EJECT
CSEG

END

[DE+],A
$$

(1)

U17198CA1VOUM
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< >

1) EJECT

< >
MOV [DE+],A
BR $$

$ EJECT 1)

CSEG
END
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LIST / NOLIST

(2) LIST/NOLIST( / )
[ ]
[A]$[A]LIST ;
[A]S[A]LI '

[A]$[A]NOLIST
[A]$[A]NOLI

L]
- usT
NOLIST
NOLIST LIST

- NOLIST

- LIST NOLIST
NOLIST LIST

[ ]
LIST/NOLIST
- NOLIST

- NOLIST LIST LIST
LIST NOLIST
- LIST NOLIST
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NAME SAMP1

$ NOLIST (1)
DATA1 EQU 10H :
DATA2 EQU 11H :
DATAX EQU 20H :
DATAY EQU 20H ;
$ LIST 1 (2)
CSEG
END
< >
(1) NOLIST “$ NOLIST” (2) LIST
NOLIST
) LIST LIST
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GEN / NOGEN

®)

GEN/NOGEN /

[A]$[A]GEN
[A]$[A]NOGEN

- GEN
- NOGEN

- GEN / NOGEN

[ ]
GEN / NOGEN

- GEN NOGEN

- GEN NOGEN
- NOGEN

- NOGEN GEN

STNO

NAME SAMP
$ NOGEN (1)
ADMAC MACRO PARAL , PARA2

MOV A, #PARAL

ADD A, #PARA2

ENDM

CSEG

ADMAC 10H , 20H

END

U17198CA1VOUM
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< >

NAME SAMP1
$ NOGEN

MOV A, #PARA1

ADD A, #PARA2
ENDM

CSEG

ADMAC 10H , 20H
MOV A, #10H
AUD A, #20H
END

ADMAC MACRO PARAL , PARA2

P @)

1) NOGEN
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COND / NOCOND

4)

COND / NOCOND /

[A]$[A]COND
[A]$[A]NOCOND

NOCOND

IF/_IF, ELSEIF / _ELSEIF , ELSE ,

COND / NOCOND

COND / NOCOND
COND NOCOND

COND NOCOND

NOGEN
NOCOND COND
IF/_IF, ELSEIF / _ELSEIF , ELSE,

ENDIF

ENDIF

ALNO STON

*

NAME SAMP

NOCOND

SET (SW1)

IF (SW1) :
MOV A, #1H
ELSE

MOV A, #OH ;
ENDIF :
END

U17198CA1VOUM
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TITLE

(5) TITLE

[ ]

[A]$[A]TITLE[A]([A] " title - sting [ A])
[A]$[A]TT[A]([A] title - sting ' [A])

[ ]
TITLE
L]
TITLE
[ ]
TITLE
[ ]
TITLE
TITLE
60
60
>
()

156
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61
119
0
(-LH)
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*

PROCESSOR (014 )

$ TITLE (' THISIS TITLE ")
NAME  SAMPLE
CSEG

MOV A,B

END

72

< >

78K/0 VXXX XX XXX XXXX 1

Command: sample.asm

Para-file :

In-file : SAMPLE.ASM
Obj-file : SAMPLE.REL
Prn-file : SAMPLE.PRN

ALNO STNO ADRS OBJECT M| SOURCE STATEMENT

1 1 $ PROCESSOR (014)

2 2 $ TITLE (' THISIS TITLE ")
3 3 NAME SAMPLE

4 4 - CSEG

5 50000 63 MOV A,B

6 6 END

ADRS LEN NAME
0000 0001H ?CSEG
:uPD78014

- VXXX
0 0 ©)
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SUBTITLE

(6) SUBTITLE

[AT$[A]SUBTITLE[A]([A] title-string'[A])
[AT$[AIST[A]([A] title-string'[A]) ;

[ ]

- SUBTITLE SUBTITLE
[ ]
- SUBTITLE SUBTITLE
(]
- SUBTITLE
]
- SUBTITLE
- 72

73 72 2
- SUBTITLE SUBTITLE SUBTITLE
- SUBTITLE SUBTITLE
- O
- SUBTITLE 0 SUBTITLE
- "2.2.2 " SUBTITLE "

CR ODH
OOH ®
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NAME SAMP
CSEG

$ SUBTITLE (1)
$ EJECT 1 (2)
CSEG
$ SUBTITLE 1 (3)
$ EJECT ; (4)
$ SUBTITLE : (5)
END

<

1) r

)

3) 2

4)

(5) 3

(6) 80

U17198CA1VOUM
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<

78K/0 VX.XX XX XXX XXXX 01
Command c014 sample.asm

Para-file :

In-file : SAMPLE.ASM

Obj-file : SAMPLE.REL

Prn-file : SAMPLE.PRN

ALNO STNO ADRS OBJECT M| SOURCE STATEMENT

(1)
(2

1 1 NAME SAMP

2 2 e CSEG

3 3 $ SUBTITLE (' THIS IS SUBTITLE 1)
4 4 $ EJECT

78K/0 VX.XX T XX XXX XXXX 12

THIS IS SUBTITLE 1

ALNO STNO ADRS OBJECT M| SOURCE STATEMENT

7 (3)
' (4)

5 5 e CSEG

6 6 $ SUBTITLE (' THIS IS SUBTITLE 2 ')
7 $ EJECT

78K/0 VX.XX 7 XX XXX XXXX 13

THIS IS SUBTITLE 2

ALNO STNO ADRS OBJECT M| SOURCE STATEMENT

8 8 $ SUBTITLE ("' THIS IS SUBTITLE 3 ")
9 9 END
:uPD78014
s VXXX
0 0 ©)

; (5)
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FORMFEED / NOFORMFEED

(7) FORMFEED / NOFORMFEED ( / )

[A]$[A] FORMFEED
[A]$[A]NOFORMFEED

[ ]

- FORMFEED FORMFEED

-  NOFORMFEED FORMFEED
]

- FORMFEED

[ ]
FORMFEED NOFORMFEED

FOMFEED LF FORMFEED
FORMFEED
FORMFEED NOFORMFEED
(-NLF)
- (-LF) (-NLF)
- FORMFEED/NOFORMFEED (-LF/_NLF)
- (-NP) FORMFEED NOFORMFEED
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WIDTH

(8) WIDTH( )

[ ]

[A]$[A]WIDTHA]([A]columns -per-line[A])

[ ]
$WIDTH (132)

[ ]

WIDTH
[ ]
WIDTH
[ ]
WIDTH
WIDTH
(-LW)
WIDTH (-Lw)
(-NP) WIDTH
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LENGTH

(9) LENGTH

[ ]

[A]S[A]JLENGTH[ A]([A]lines - per-page[A])

[ |
$LENGTH (66 )

[ ]

LENGTH . " 0"

[ ]
LENGTH
[ ]
LENGTH
LENGTH
(-LL)
LENGTH (-LL)
(-NP) LENGTH

U17198CA1VOUM
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TAB

(10) TAB( )

[AJ$[A]TAB[A]([A]number - of - columns[ A])

[ ]
$TAB (8)

]
TAB
TAB

HT

TAB

[ Explanation ][ ]
TAB
TAB

TAB

(-NP)

164

(-LT)
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4.7

IF/_IF/ELSEIF/_ELSEIF/ELSE / ENDIF

IF/_IF/ ELSEIF/ _ELSEIF / ELSE / ENDIF
SET / RESET

U17198CA1VOUM

SET / RESET (

/
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IF/_IF/ELSEIF/_ELSEIF/ ELSE / ENDIF

(1) IF/_IF/ELSEIF/_ELSEIF/ELSE / ENDIF

[A]ISTA]TIF[A]([A]switch—name[[A]:[A]switch—name]..[A])
or [ A]$[A]_IFAconditional — expression

[AI$[A]ELSEIF[A]([A]switch—name[[A]:[A]switch—name]...[A])
or [A]$[ A]_ELSEIFAconditional — expression

[A]$[A]ELSE

[A]$[A]ENDIF

IF _IF ENDIF
- IF IF IF IF
OOH IF IF
_ELSEIF , ELSE , ENDIF)
IF _IF OOH IF IF
(ELSEIF /_ELSEIF ,ELSE , ENDIF)

- ELSEIF _ELSEIF
ELSEIF _ELSEIF
ELSEIF _ELSEIF ELSEIF _ELSEIF
ELSEIF _ELSEIF
(ELSEIF / _ELSEIF , ELSE, ENDIF )

ENDIF
ELSEIF _ELSEIF 00H ELSEIF _ELSEIF
(ELSEIF/ ELSEIF ,ELSE , ENDIF)
- ELSE IF/_IF ELSEIF/_ELSEIF
ELSE ENDIF
- ENDIF

166 U17198CALVOUM
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]
IF

ELSEIF
/

IF/ELSEIF _IF/_ELSEIF

31
IF ELSEIF
5

IF ELSEIF
IF ELSEIF

IF ELSEIF
IF  ELSEIF

IF IF
IF ENDIF

IF ENDIF

IF ENDIF

/ _IF _ELSEIF
ELSEIF / _ELSEIF IF  _IF ENDIF
"2.2.3 »
)
SET/RESET(  / )
SET RESET
ENDIF
EXITM IF
IF IF 8
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$NOCOND
[ |
< Example 1 >< 1>
textO
$ IF (SW1) (1)
textl
$ ENDIF (2
END
< >
1) "SW1” " textl”
"SW1” " textl”
” text0” "SW1” SET RESET
2
< 2>
textO
$ IF (SW1) 7 (D)
textl
$ ELSE 1 (2)
text2
$ ENDIF ()
END
< >
(1) " text0” "SW1” SET RESET
"SW1” S " text2”
2 "SW1” " text1” " text2”
)
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< 3>

textO
$ IF(SW1:SWwW2) (D)
textl
$ ELSEIF (SW3) 1 (2)
text2
$ ELSEIF (SW4) ; (3)
text3
$ ELSE 1 (4)
text4
$ ENDIF ; (5)
END
< >
(D] " text0” "SW1", “SW2" , “SW3” SET RESET
"SW1"  “SW2” " 1" "text2” "text3” "
text4”
| "SW1"  “SW2” " textl” 2
2 1 "SW1" |, “SW2”" "SW3” " text2”
"textl” "text3d” 7 text4”
(3) 1 HSWlH , HSWZH 2 IISW3H HSW4H
" text3” "textl” "text2” " text4”
4 1 "SW1" , “SW2” 2 "SW3” 3 "SW4”
" text4” "textl” text2” " text3”
(5)
< 4>
textO
$ _IF(SYMA) (D)
textl
$ _ELSEIF (SYMB = SYMC) 1 (2)
text2
$ ENDIF 1 (3)
END
U17198CA1VOUM
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< >
1)  "text0”

"0 " textl”
@) "SYMA”
3)

"SYMA”

"o

"SYMB”

EQU SET
" text2”

"SYMC”

U17198CA1VOUM
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SET / RESET

(2) SET/RESET /

[A]S[A]SET[A]([A]switch—name[[A]:[A]switch—name]..[A])
[AJS[A]JRESET[A]([A]switch—name[[A]:[A]switch-name]..[A])

[ ]

- SET RESET IF ELSEIF
- SET OFFH
- RESET 00H
[ 1]
- SET IF ELSEIF OFFH
- RESET IF ELSEIF 00H
[ ]
- SET RESET
"2.2.3 »
31
- SET RESET 6)
1000
- SET < v RESET << =
- IF ELSEIF IF ELSEIF SET RESET
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$ SET (SW1) 1 (1)
$ IF (SW1) 1(2)
textl
$ ENDIF ; (3)
$ RESET ( SW1:SW2) :(4)
$ IF (SW1) : (5)
text2
$ ELSEIF (SW2) : (6)
text3
$ ELSE (1)
text4
$ ENDIF ; (8)
END
<
1) "SW1" OFFH
2 1 "SW1”" " textl”
3) 2
(4) “SW1"  “SW2" OO0H
(5) 4 "SW1” " text2”
(6) 4 "SW2" " text3”
(7 5 6 “SW1"  “SW2" " text4”
(8) 5
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4.8

$TOL_INF
$DGS
$DGL

U17198CA1VOUM
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51

174

MACRO ENDM

1)

)

MACRO ENDM
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5.2

521

MACRO ENDM

U17198CA1VOUM

macro — name MACRO [ [ formal - parameter [, ...]]
ENDM
]
MACRO MACRO ENDM
]
ADMAC MACRO PARAL , PARA2
MOV A, #PARAL
ADD A, #PARA2
ENDM
< >
“PARAL" “PARA2" A
“ADMAC” “PARAL"” “PARA2"
"3.8 §

175
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176

16 ;)

() ;)

NAME SAMPLE

ADMAC MACRO PARAL , PARA2

MOV A, #PARA1
ADD A, #PARA2
ENDM

CSEG

ADMAC 10H , 20H

END

“ADMAC” 10H 20H
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524

"5.2.2 ”

NAME SAMPLE
; Macro definition

ADMAC MACRO PARA1 , PARA2

MOV A, #PARA1l
ADD A, #PARA2
ENDM

; Source text
CSEG

; Macro expansion
ADMAC 10H, 20H (D)
MOV A, #10H
ADD A, #20H

; Source text

END

@

U17198CA1VOUM
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5.3

178

1)

@)

LOCAL

LOCAL
LOCAL

"3.8
LOCAL

U17198CA1VOUM
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NAME SAMPLE
: Macro definition

MAC1 MACRO
LOCAL LLAB ; (D)
LLAB :
GLAB :
BR LLAB ;(2)
BR GLAB ;(3)
ENDM
; Source text
REF1: MAC1 ; (4) <-- Macro reference
BR LLAB ; (5) <-- This description is erroneous.
BR GLAB ; (6)
REF2: MAC1 ; (7) <-- Macro reference
END
< >
1) LOCAL “LLAB”
2 BR “MAC1" “LLAB”
3) BR “MACL” “GLAB”
(4) “MAC1”
(5) BR “MAC1” “LLAB”
(6) BR “MAC1" “GLAB”
7) “MAC1”
U17198CA1VOUM
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< >
NAME SAMPLE
REF1: MAC1
; Macro expansion
??RA0000 :
GLAB : ' <-- Error
BR ??RA0000
BR GLAB
; Source text
BR ILLAB <-- Error
BR IGLAB
REF2: MAC1
; Macro expansion
??RA0001 :
GLAB : ' <-- Error
BR ??RA0001
BR GLAB
; Source text
END
< >
“GLAB” “MAC1” “MAC1”
“GLAB”
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5.4

‘& () and* ( y
1 &
- “&”
“g"
) “g” “g”
) “g”
- “&” “&"
[ ]
< >
MAC MACRO P
LAB&P : <-- Formal parameter 'P' is recognized.
D&B  10H
DB P!
DB P
DB "&P
ENDM
< >
MAC 1H
LAB1H :
DB 10H <--'D' and 'B' are concatenated and become 'DB'".
DB P
DB 1H
DB '&P'  <-- & enclosed in a pair of single quotation marks is simply handled as data.

U17198CA1VOUM
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- IRP

NAME SAMP
MAC1 MACRO P
IRP  Q,<P>
MOV A, #Q
ENDM
ENDM

MAC1 '10,20,30'

“MAC1”
< >

IRP Z,<10,20,30>

MOV A, #Q
ENDM
MOV A, #10 ; IRP expansion
MOV A, #20 ; IRP expansion
MOV A, #30 ; IRP expansion
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RA78K0

6.1
(-C) PROCESSOR
(-C)
XREF
< >
$ PROCESSOR (014)
$ KANJICODE SJIS
$ XRFF

NAME TEST
CSEG

END

U17198CA1VOUM
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6.2

< 1>

PUBLIC TMP1 , TMP2
WORK DSEG AT OFE20H

TMP1: DS 2

; word
; byte

TMP2: DS 1

EXTRN TMP1, TMP2

SAB CSEG
MOVW TMP1 ,#1234H

MOV  TMP2, #56H

184
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A-1

sfr

sfr

sfr
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A2
AND BANKNUM BITPOS DATAPOS EQ
GE GT HIGH LE LOW
LT MASK MOD NE NOT
OR SHL SHR XOR
AT BR BSEG CALLTO CSEG
DB DBIT DS DSEG DSPRAM
DW END ENDM EQU EXITM
EXTBIT EXTRN FIXED IHRAM IRP
IXRAM LOCAL LRAM MACRO NAME
ORG PUBLIC REPT SADDR SADDRP
SET UNIT UNITP
COND / NOCOND DEBUG / NODEBUG
DEBUGA / NODEBUGA [ DG / NODG ] EJECT [ EJ ] FORMFEED
/ NOFORMFEED GEN / NOGEN
IF/_IF / ELSEIF / _ELSEIF / ELSE / ENDIF INCLUDE[IC]

LENGTH
PROCESSOR [PC ]

SUBTITLE [ST]

LIST/NOLIST[ LI / NOLI
SET/RESET

SYMLIST / NOSYMLIST

1

TAB TITLE[TT]
WIDTH XREF / NOXREF [ XR / NOXR ]
DGL DGS SFR SFRP TOL_INF

186
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B-1
CSEG 1 L1
DSEG 1 L1
BSEG 1 L1
ORG L1
EQU L1
SET L1
DB L]
DW L]
DS L1
DBIT L1
U17198CA1VOUM 187




PUBLIC

EXTRN

EXTBIT

NAME

BR

MACRO

LOCAL

REPT

IRP

EXITM

ENDM

END

188
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A
Absolute assembler ... 17

Absolute segment ... 23, 74, 89
Absolute term ... 58, 71
Actual parameter ... 174, 182
actual-parameter ... 176
ADDRESS term ... 35,62, 71
Alphabetic character ... 31
?An .34

AND operator ... 41, 46

Avrea reservation directive ... 97
Assembler ... 14,19
Assembler option ... 135
Assembler package ... 14
Assembly language ... 15
Assembly list control instruction
Assembly termination directive
AT ..77,78,81,82, 85,87
Automatic branch instruction selection directive
114

.. 148
.. 132

B

Backward reference ... 70
BANKNUM operator ... 41, 56
Binary constant ... 37

BIT ..35

Bit segment ... 23,74

Bit Symbol ... 67
BITPOS operator
BR ..21,115
?BSEG ...35
BSEG ... 35,84

.. 41,55

C

CALLTO ..77,78

Character set ... 31

Character-string constant ... 37

Code segment ... 23,74, 76

Comment field ... 39, 185
Concatenation ... 181

COND ... 155

Conditional assembly control instruction ... 165
Conditional assembly function ... 21, 127
Constant ... 37

Control instruction ... 134
Cross-reference list output specification control
instruction ... 142

?CSEG ...34,78

CSEG ...35,76

?CSEGBOto15 ..34

?CSEGFX ... 34,78

?CSEGIX ... 34,78

?CSEGOB0to4 .34

?CSEGSI ...34,78

?CSEGT0 ...34,78

?CSEGUP ...34,78
D

Data segment ... 23, 74
DATAPOS operator ... 41, 55
DB .98

DBIT ..104
DEBUG ... 23, 140
Debug information output control instruction
DEBUGA ... 23,141
Decimal constant ... 37
DGL ..23,173

DGS ..23,173
Directive ... 73, 187
DS .. 102

?DSEG ... 35,82
DSEG ... 35,80
?DSEGDSP ... 35,82
?DSEGIH ... 35,82
?DSEGIX ... 35,82
?DSEGL ... 35,82
?DSEGS ... 35,81
?DSEGSP ... 35,81
?DSEGUP ... 35, 82
DSPRAM ... 81, 82
Dw ... 100

E

EJECT ... 149

ELSE .. 166
ELSEIF ... 166

END ..133

ENDIF ... 166
ENDM ... 130

EQ or = (Equal) operator ... 41, 48
EQU ..92

EXITM ..127

Expression ... 41

External definition declaration ... 105
External reference declaration ... 105
External reference name ... 33

External reference term ... 58, 71
F
FIXED ..77,78
Formal parameter ... 174, 181
formal-parameter ... 118, 175
FORMFEED ... 23,161
Forward reference ... 70
G
GE or >= (Greater-than or Equal) operator
GEN ...153
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.. 41,49
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General register ... 38

General register pair ... 38

Global symbol ... 120, 178

GT or > (Greater Than) operator ... 41, 49

H
Hexadecimal constant ... 37
HIGH operator ... 41, 54

|

IF ..166

IHRAM ... 81,82

Inclusion control instruction ... 145
IRP ..125

IRP-ENDM block ...125
IXRAM ...77,78,81, 82

L

Label ...33

LE or <= (Less than or Equal) operator ... 41, 50
LENGTH ... 23, 163

Librarian ... 14

Linkage directive ... 105

Linker ...14,20

LIST ..151

List converter ... 14

INCLUDE ... 146

LOCAL .. 120

Local symbol ... 178

LOW operator ... 41,54

LRAM .. 81,82

LT or < (Less Than) operator ... 41, 50

M

Machine language ... 15
MACRO ... 35,118,174

Macro .. 174

Macro body ... 118, 120, 127, 175
Macro definition ... 175

Macro definition line ... 153
Macro directive ... 117

Macro expansion ... 177

Macro function ... 21

Macro name ... 33,118, 176
Macro operator ... 181

Macro reference ... 176

Macro reference line ... 153
Macro-expanded line ... 153
macro-name ... 118, 175

MASK operator ... 41,55
Memory initializing directive ... 97
Mnemonic field ... 36, 185

MOD (Remainder) operator ... 41, 44
Modular programming ... 17
MODULE .. 35

Module body ... 22, 23

Module header ... 22, 23

Module name ... 33

Module tail ... 22,24

190

N
Name ...33
name .. 92

NE or (Not Equal) operator ... 41, 48
NOCOND ...155

NODEBUG ... 23, 140
NODEBUGA ... 23,141
NOFORMFEED ... 23, 161

NOGEN ... 153
NOLIST ... 151
none ...78

NOSYMLIST ...23,144
NOT operator ... 41, 46
NOXREF ... 23, 143
NUMBER .. 35,71
NUMBER term ... 62
Numeric constant ... 37

(@)

Object converter ... 14
Object module ... 140
Object module name ... 113
Octal constant ... 37
Operand ... 68

Operand field ... 36, 185
Operator ... 41

Optimize function ... 21
OR operator ... 41, 47
Order of precedence of Operator ... 42
ORG ...89

P

PMplus .. 14

PROCESSOR ... 23,137

Processor type specification control instruction

R

Relocatable assembler ... 17
Relocatable term ... 58, 71
Relocation attribute ... 58, 70

REPT ...123
REPT-ENDM block ... 123
RESET ..171

S

SADDR ...81

SADDRP ...81

SECUR_ID .. 77,78

Segment name ... 33, 78, 81, 87
segments ... 23

SET ..95,171

SHL (Shift Left) operator ... 41, 52
SHR (Shift Right) operator ... 41, 52
Source module ... 22, 133

Special character ... 38

Special function register ... 38
Statement ... 30

Structured assembler preprocessor ... 14
Subroutine ... 174
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SUBTITLE ... 158

SUBTITLE section ... 158
Switch name ... 167, 171
switch-name ... 166, 171
Symbol ... 178

Symbol attribute ... 35, 70
Symbol definition directive ... 91
Symbol field ... 33, 185
SYMLIST ... 23,144

T
TAB ... 23,164
TITLE .. 23,156
TOL_INF ...23,173

u

UNIT ..77,78,81,85,87
UNIT (or no specification) ... 82
UNITP ...77,78,81,82

W
WIDTH ... 23, 162

X
XOR operator ... 41, 47
XREF ... 23,143

U17198CA1VOUM

191



	封面
	介绍
	目录
	图形列表
	表格列表
	第 1 章 概述
	1.1 汇编器概述
	1.1.1 什么是汇编器？
	1.1.2 什么是浮动汇编器？

	1.2 程序开发前的提示
	1.2.1 RA78K0的最大使用性能

	1.3 RA78K0的特点

	第 2 章 如何描述源程序
	2.1 源程序的基本结构
	2.1.1 模块头
	2.1.2 模块体
	2.1.3 模块尾
	2.1.4 源程序的总体结构
	2.1.5 源程序描述示例

	2.2 源程序的描述格式
	2.2.1 语句结构
	2.2.2 字符集
	2.2.3 符号字段
	2.2.4 助记符字段
	2.2.5 操作数字段
	2.2.6 注释字段

	2.3 表达式和运算符
	2.3.1 运算符的功能

	2.4 运算限制
	2.4.1 运算符和重置属性
	2.4.2 运算符和符号属性
	2.4.3 如果检查运算中的限制

	2.5 位位置说明符
	2.6 操作数的特征
	2.6.1 操作数的值的尺寸和地址范围
	2.6.2 指令所需的操作数的尺寸
	2.6.3 操作数的符号属性和重置属性


	第 3 章 伪指令
	3.1 伪指令概述
	3.2 段定义伪指令
	CSEG
	DSEG
	BSEG
	ORG

	3.3 符号定义伪指令
	EQU
	SET

	3.4 内存初始化与区域保留伪指令
	DB
	DW
	DS
	DBIT

	3.5 联接伪指令
	EXTRN
	EXTBIT
	PUBLIC

	3.6 目标模块名说明伪指令
	NAME

	3.7 自动转移指令选择伪指令
	BR

	3.8 宏伪指令
	MACRO
	LOCAL
	REPT
	IRP
	EXITM
	ENDM

	3.9 汇编终止伪指令
	END


	第 4 章 控制指令
	4.1 控制指令概述
	4.2 处理器类型指定控制指令
	PROCESSOR

	4.3 调试信息输出控制指令
	DEBUG / NODEBUG
	DEBUGA / NODEBUGA

	4.4 交叉引用列表输出规范控制指令
	XREF / NOXREF
	SYMLIST / NOSYMLIST

	4.5 包含控制指令
	lNCLUDE

	4.6 汇编列表控制指令
	EJECT
	LIST / NOLIST
	GEN / NOGEN
	COND / NOCOND
	TITLE
	SUBTITLE
	FORMFEED / NOFORMFEED
	WIDTH
	LENGTH
	TAB

	4.7 条件汇编控制指令
	IF /_IF / ELSEIF / _ELSEIF / ELSE / ENDIF
	SET / RESET

	4.8 其它控制指令

	第 5 章 宏
	5.1 宏的概述
	5.2 宏的应用
	5.2.1 宏定义
	5.2.2 宏引用
	5.2.3 宏扩展
	5.2.4 应用示例

	5.3 宏内的符号
	5.4 宏运算符

	第 6 章 产品应用
	6.1 节省启动汇编器的时间和麻烦
	6.2 如何以高的内存利用率来开发程序

	附录A 保留字列表
	附录B 伪指令列表
	附录C 索引

