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INTRODUCTION

This manual is designed to facilitate correct understanding of the
functions, the method of describing a source program, and the
operating procedures of the structured assembler preprocessor
(hereinafter referred to as the "structured assembler") included
in the 78K Series Microcomputer Assembler Package "RA78K Series".
This manual does not explaL@.the other programs included in the
assembler package. Therefo}e, when you write a program using this
structured assembler, also read the 78K series Assembler Package
User's Manual (both for Language and Operation) for the applicable

microcomputer.

[Target Devices]
All devices to which the RA78K series assembler package is

applicable

[Readers of Manual]

This manual is intended for those who are familiar with the
functions of the 78K series microcomputers. For the functions
of the 78K series microcomputers, refer to the user's manual

published for each device.



[Organization of Manual]
This manual consists of the following 10 chapters:
Chapter 1 - General

Outlines the role and functions of the structured assembler
in the development of software for the microcomputer.
Chapter 2 - How to Describe Source Program

Describes the general rules applicable to the description of
a source program such as the basic configuration and
description format of source programs, reserved words, etc.
Chapter 3 - Control Statements

Describes the functions, description formats, and application
examples of the respective control statements which represent
the structure of a program such as if-else-endif and of the
respective condition expressions which gpecify the condition
of each control statement.

Chapter 4 - Expression Statements

Describes the functions, description formats, and application
examples of the respective expression statements for such
operations as substitution, decrement/increment, and exchange.

Chapter 5 - Directives

Describes the functions, description formats, and application
examples of pseudo-instructions such as #define and #ifdef
which function similarly to macros and are referred to as
"directives".

Chapter 6 - Product Overview

Outlines the filenames and operating environment of the
‘structured assembler.

Chapter 7 - Operating Procedures

Details the option functions of the structured assembler and
how to start up the structured assembler.
Chapter 8 - Input/Output Files

Outlines the input files (input source module file and include
file) and output files (secondary source module file and error
list file} of the structured assembler.

Chapter 9 - Error Messages and Termination Information

Describes the respective error messages to be output by the
structured assembler and return codes to be output on
termination of processing by the structured assembler.
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Chapter 10 - List of Limit Values

Contains the various limit values to be noted when using the
structure assembler.

Appendixes

Contains a list of statement structures, a list of operands,

and a list of instructions to beé generated.

[Recommended Usage of Manual]

Chapters 2 through 5 of this manual are related to programming
with the structured assembler and should be used when you develop
a program.

Chapters 6 through 10 of the manual are related to the operation
of the structured assembler and should be used when executing the
structured assembler,

For those who use the structured assembler for the first time,
read the manual from Chapter 1, General.

For those who have a general understanding of the structured
assembler, Chapter 1 may be skipped. However, it is advisable to

read Section 1.3 , "Reminders Before Program Development".
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{Symbols and Abbreviations]

The following symbols and abbreviations are used in this manual:

Symbol

1)

CR
LF

[

L]

Meaning

Continuation (repetition) of data in the same format
Parameter(s) in brackets may be omitted.

A character or character string enclosed in " "
{double quotes) must be input as is.

A character or character string enclosed in ' '
(single quotes) must be input as is.

The underlined part (character string) must be

input by the user from the keyboard.

This part of the program description is omitted.

A character or character string enclosed in
parentheses muét be input as is.

Carriage Return

Line Feed

Delimiter

Parameter (e.g., a register name) to be described as
the operand of a mnemonic instruction

Parameter (e.g., a register name) to be described as
the operand of a mnemonic instruction

Parameter (e.yg., a register name) to be described as
the operand of a mnemonic instruction

Parameter (e.g., a register name) to be described as
the operand of a mnemonic instruction

One or more Blank (Space)} characters
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CHAPTER 1. GENERAL

1.1 Overview of Structured Assembler

The 78K series structured assembler preprocessor is a program
which is used for the development of software for the 78K series
microcomputers and is included in the RA78K series assembler
package.

In this manual, any of the following 78K series structured
assembler preprocessors is referred to as the '"structured

assembler" or "ST78K" (short for STructured assembler).

ST78K0 .... Structured assembler for RA78K0
ST78K1 .... Structured assembler for RA78KI1
ST78K2 .... Structured assembler for RA78K2
ST78K3 .... Structured assembler for RA78K3
ST78Ké6 .... Structured assembler for RA78Ké6

The structured assembler converts "if-else-endif", "for-next" and
other blocks which represent the structure of a program, into the
assembler's source program. Blocks "if-else-endif", "for-next",
etc. are described by using controcl statements.
The structured assembler has the following three advantages:

(D Programs can be written easily.

¢ A program can be written without changing its structure
and thus easy coding is assured from the design stage.

0 No label name is required for branching.

o A conventional move instruction requiring lengthy
descriptions can be described in the form of a
substitution statement.

@ Programs can be read easily.

o The structure of a program can be made clear.

o An instruction to execute an arithmetic operation or
data transfer between a memory and a register can be
written with a single statement.

o Programs written by other programmers can be read
more easily.

o Program maintenance or modifications can be accomplished

with a greater easse.



() Desk debugging can be performed easily.
© Because the structured assembly language allows
statement description in one-to-one correspondence to
the detailed design, desk debugging can be performed
with minimal effort.

1.2 Functional Outline

The structured assembler analyzes various control statements,
expressions, and directives in a source program written based on
the language specifications of the structured assembly language,
and outputs an assembler source program which becomes an input

source module file to the assembler.

Structured —-———4>
-~} assembler

ra

Source program written in | Source program written in
structured assembly language . . ‘ assembly language

Fig. 1-1. Flow of Structured Assembler

To a secondary source module file, structured statements as
comment statements, assembler instructions after the conversion,
and ordinary assembly language are output.

If any error exists, an error message is also ocutput.

The main features of the structured assembler preprocessor are

as follows:

© Programs can be described easily thanks to abundant control
structures in C language style.

0 Substitution statements, substitution operators, etc. all in
C language style can be described.

0 Control structures and substitution statements can be used for
bit processing.

0 C language styled directives include those for identifier
definition, conditional processing, and Include file
specification.
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o Because the preprocessor outputs assembler source programs,
optimization of code can be executed after the conversion by the
structured asseﬁbler.

o Because a directive is provided to converted a CALL instruction
into a CALLT instruction, routines which are to be stored in
the CALLT table after the program development can be determined.

O An easy-to-see assembly list can be generated by changing the

output position of the assembler source program.

Fig. 1-2 shows the flow of a program development process with the

structured assembler.

Structured assembler

. file
angole source program Include fi

Structured assembler
preprocessor

Parameter file \\\\\\&

Error file

Secondary source module file
(assembler source progranm)

&

Assembler package

&

Object module file

Fig. 1-2. Flow of Program Development Process
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1.3 Reminders Before Program Development

The limit values of the structured assembler are as listed in
table in 1.3.1 below., Before you start writing a program, keep
your mind on these limit values as well as the hints on use of the

structured assembler described in 1.3.2 below.

1.3.1 Limit Values
The structured assembler has the following limit values:

Item : Restriction {(Max. value)

No. of characters per line 120 characters
(excluding LF or CR)
No. of symbols (identifiers) that 512 symbols

can be registered with #define

directive (excluding reserved words)

Nesting level of control statements 31 levels

Nesting level of Conditional 8 levels
processing (#ifdef) directives
Number of CALLT substituting 32 times
(#defcallt) directives that can
be described per source program

Nesting level of Include (#include)} No nesting is allowed.

directives




1.3.2 Hints on use

(1) Instructions to be generated and application examples
The instructions to be generated and application examples
described in this manual are those applicable to the ST78K2
structured assembler. For other structured assemblers in the
78K series, see Appendix C, "List of Generated Instructions".
(2) word symbol and byte symbol
The structured assembler bases the last character of a
symbol name to make judgment on whether the symbol is a
word symbol or byte symbol. This last character which
indicates a word symbol can be changed by the SC option.
If this option is not specified, "P" or '"p" is assumed as
the last character. See 7.4, Structured Assembler Options
for the SC option.

Example 1: Structured assembler Assembler
SYM = 83 MOY  SYM, #3
SYMP= #3 , MOVH SYMP, #3

Example 2: Start-up command of structured assembler

A>STT8K3 INPUT. A -5C@

Specifies @ as a character
which indicates a word symbol.
Input file specification

Command name of structured assembler

Structured assembler Assembler
SYMP = 23 MOV SYMP, 23
SYM@ = #3 MOVY SYM@, %3




(3) Label definition
If a label (i.e., a symbol indicating an address in the
assembler) is to be defined, describe the label definition

separate from the statement of the structured assembler.

Example: Acceptable Not acceptable

SYMBOL : SYMBOL: AX=#10H
AX=#10H




CHAPTER 2. HOW TO DESCRIBE SOURCE PROGRAMS

2.1 Basic Configuration of Source Program

A source program (or source module) is written in both the
structured assembly language and the assembly language.

See the RA78K series Assembler Package User's Manual for the
assembly language.

Up to 120 characters may be described per source program line
(between one LF character and the next).

The structured assembly language has the following types of
descriptions shown in Table 2-1 below.

Table 2-1. Descriptions of Structured Assembly Language

Type of statement Description
Structured Control Conditional if-elseif-else-endif
assembler statements | branch if_bit-elseif_bit-else-endif
statements switch-case-default-ends
Condition for-next
loop while-endw

while bit-endw
repeat-until
repeat-until bit

Others break, continue, goto
Expression | Substitution| =, +=, -=,%=, /=, &=, =,
statements 3=, (<=
Counter +4, -~
Exchange <=>
Condition Relational operators ==, =, <, >, >=, <=
expressions | Bit conditions bit address, !bit address
Logical operators AND (&&), OR (] I)

Each condition expression is used as the condition of a control
statement. (See Section 3.4, "Functions of Control Statements"
in Chapter 3 for details.)



(1)

(2)

Example:

if( A==4$0) Control statement
BC = THMO(AX)
else
BC = #0AOCH
endif
AX <<= T Expression statement

Control statements

Control statements include if and switch-case statements which
specify conditional branching, for-next, while, and repeat-
until statements which specify conditional looping, and break,
continue, and goto statements which specify exit from a loop.
For details, see Chapter 3, Control Statements.

Expression statements
Expression statements include substitution statements, counter
(increment/decrement ) statements, and exchange statement.

For details, see Chapter 4, Expression Statements.



2.2 Constituent Elements of Source Program
(1) Character set
The following alphabetic, numeric, and special characters can

be used -to describe a source program,

Alphabetic characters

ABCDEFGHIJKLMNOPQRSTUVY XY ZZ
abcdefghijklmnopgqrstuvwxy:z

Numeric characters

012345617289

Special characters

Character Name Main use
Blank Delimiter of each field (character

or character string)

? Question mark Symbol equivalent to alphabetic
characters

@ Unit price Symbol indicating the start of

symbol indirect addressing

_ Underscore Symbol equivalent to alphabetic
characters

! Comma Delimiter between operands

. | Period Bit position specifier of bit
symbol

+ Plus sign Positive sign or ADD operator

- Minus sign Negative sign or SUBTRACT operator

* Asterisk MULTIPLY operator

/ Slash DIVIDE operator

& Ampersand AND cperator

l | Separator OR operator

i Caret XOR operator

{ Left and right | Symbol pair indicating the order

) parentheses of precedence of operations to

be performed or indicating a
control statement

2-3



Character Name Main use

= Egual sign SUBSTITUTE operator or Relational
cperator

: Semicolon Symbol indicating the start of a
Comment field or delimiter
between expressions in a control
statement

: Colon Delimiter between labels

# Sharp sign First character of each structured
assembler directive or symbol
indicating Immediate addressing
mode

! Exclamation Symbol indicating the start of

mark Direct addressing or symbol

indicating negation

< Not equal Relational operators (Less-Than

> sign and Greater-Than)

¥ Yen sign Symbol indicating a directory
(with MS-DO0S)

\ Back slash Symbol indicating a directory
(with PC-DOS)

$ Dollar sign Symbol indicating the location
counter value or symbol indicating
a control instruction

HT Horizontal tab Character equivalent to Blank

LF Line feed Symbol indicating the end of a

line

(2) Identifiers

Identifiers refer to names given to numeric data or

addresses. By using these identifiers in a source program,

the user can read the contents of the source program more

easily. Each identifier must be defined with a #define

directive. (See Section 5.2, "Function of Each Directive"

in Chapter 5 for details.)




(3) Symbols

(4)

(5)

The structured assembler bases the lést character of a symbol
name to make judgment on whether a byte-access or word-access
instruction is to be generated for the symbol. This last
character specification for a symbol name may be changed with
the SC option. If this option is omitted, "P" or "p" (meaning
Pair) is assumed as the word symbol.

The structured assembler has no symbol. Thus, symbols written
in the assembly language are output as character strings and
without change to a secondary source module file. (For the
symbols of the assembly language, see the RA78K Series
Assembler Package User's Manual,)

To define any of the labels written in the assembly language,
the label must be described separate from the statement of the
structured assembler,

Constants

The structured assembler has no constant. Thus, constants
written in the‘assembly léhguage are output as character
strings and without change to a secondary source module file.
(For the constants of the assembly language, see the RA78K
Series Assembler Package User's Manual.)

Expressions A

Eéch expression consists of constant(s), special character(s),
and/or symbol(s) connected with an operator. (For the
expressions of the assembly language, see the RA78K Series
Assembler Package User's Manual.)

If an expression written in the assembly language uses Blank
as a delimiter between operands, enclose the expression in

a pair of parentheses when describing it on the source program
of the structured assembler.

Example:

@ To describe expressions on Assembler

MOV A, #SYM AND OFFH
MOV A, LABEL + 1

@ To describe expressions on source program of
Structured Assembler

A = # (SYM AND OFFH)
A = (LABEL + 1)



2.3 Reserved Words

The reserved words of the structured assembly language are as
listed in the table below.

Table 2-2. List of Reserved Words
Control if if bit elseif elseif bit endif
statements switch case default ends
for next
while while_bit endw
repeat until until bit
forever
break continue goto
Directives #define define
#ifdef #else #endif ifdef else endif
#include include
#defcallt #endcallt defcallt endcallt
Operators + + - + = - = & = | = "=
W = /= <<= >>=
+ - * / & | -
Flags/ 78K/0 1 bit CY Z
registers/ 8 bits X A C B E D L H
SFR RO R1 R2 R3 R4 R5 R6 R7
16 bits AX BC DE HL RP0 RP1 RP2 RP3
CRC0 CRO1 TMO SP IF0O IF1 MKO MK1
PRC PRI
78K/I 1 bit cY 2
8 bits X A C B E D L H
RO R1 R2 R3 R4 R5 R6 R7
16 bits AX BC DE HL SP RP0O RPH
RP2 RP3
CRO0 CRO1 CROZ2 CR10 CR11 CR12 CR20
CPT0 CPT1 CPT2 CPT3 TMO TM1 ™2
PWMO PWM1 FRC IF0 MKO PRO ISMO
CPT2H
{See Note below.)
78K/II 1 bit CY Z
8 bits X A C B E D L H
RO R1 R2 R3 R4 R5 R6 R7
16 bits AX BC DE HL RP0O RP1 RP2
RP3
CROO CRO1 CrROZ2 T™MQ IF0 MKO PRC
I5M0)

NOTE: With the uPD78112, SP becomes an 8-bit register.




Flags/
registers/
SFR
(contd)

78K/III

1 bit CY 7 .

8 bits X A C B E D L H
RO R1 R2 R3 R4 R5 R6 R7
R8 R9 R10 RI11T R12Z R13 R14 R15
VPL VPH UPL UPH

16 bits |{AX BC DE HL SP VP UP
RPO RP1 RP2 RP3 RP4 RP5 RP6 RP7
ADCR  ADCRO ADCR1 ADCR2 ADCR3
ADCR4 ADCR5 ADCR6 ADCR7 BRG
CCOOR CCOTLW CCOTR CCOIUW CC10
CCXOLW CCXOUW CMO0O CMOOR CMOOS
CMO1 CMO1R CM0O1S CMO2 CMO2R
CM02S (CMO03 CMO3R CM03S CMO4R
CM04S CMO5R CMO5S CM0O6S CM10
CM11 CM12 CM20 CM21 CM30
CMX0 CPTO CPT1 CROO CRO1
CR10 CR11 CSEQ CSE1 CT00
CTO01 CTO1LW CTOIUW CTO2 CTO2LW
CTO2UW CTO3LW CTO3UW CTXOLW CTXOUW
IF0 IF1 ISMO ISM1 MDO
MD1 MKO MK1 PBO PB1
PWMO PWM1 PWMB  PWMC  TMOQ
TMOLW TMQOUW TM1 TM2 TM3
UDCO UDC1

78K/VI 1 bit CY Z

8 bits ROL. ROH R1L RTH R2L R2H R3L R3H
R4L, R4H RSL R5H R6L R6H R7L R7H

16 bits RO Ri RZ R3 R4 R5 R6 R7

32 bits RPO0 RP1 RPZ RP3
ADCR0O ADCR1 ADCRZ2 ADCR3 ADCR4
ADCR5 ADCR6 ADCR7 CCOOLW CCO1LW
CCO2LW CCO3LW CCOOUW CCO1UW CCO2UW
CCO3UW CC10 cc11 CMOO CMO01
CM0 2 CM0O3 CM10 CM11 CM20
CM21 CSEO CT20 CT21 IFO
IPGCM0O IPGCM1 IPGCM2 IPGCM3 IPGCM4
IPGCM5 IPGCM6 IPGCM7 IPGCMS IPGCPT
IPGTM ISMOD MKOQ PBO TMOLW
TMOUW TM1 TM2




2.4 Label Generation Rule ,
When expanding a control statement into assembler instruction(s),
the structured assembler generates a label for a branch
instruction.

Because each label generated by the structured assembler begins
with "??", do not use a label which begins with "?" in the source

program.



CHAPTER 3. CONTROL STATEMENTS

3.1 Overview of Control Statements
Control statements are used to structurally describe the flow of

program control and are divided into the following two types:

o Conditional branching (IF-THEN-ELSE type)
(1) if-elseif-else-endif
(2) if bit-elseif bit-else-endif
(3) switch-case-default-ends
o Condition loop (DO-WHILE type)
(4) for-next (repeat of specified increments)
{(5) while-endw (repeat of condition judgment
before processing)
(6) while bit-endw (repeat of condition judgment
before processing)
{7) repeat-until {repeat of condition judgment
after processing)
(8) repeat-until bit (repeat of condition judgment

after processing)

(9) continue {repeat of loop block)
{10) break (exit from locp block)
(11) goto (exit for exception processing)

3.2 Characters in Control Statements

With the conditional branch instructions of the 78K series micro-
computers, branching is allowed only for relative addresses of up
to 128 bytes (about 40 instructions). Because aAcontrol statement
generates a conditional branch instruction, use uppercase or
lowercase letters for the control statement to specify whether or
not its relative address is within 128 bytes.

"if" and "elseif" in control statements are reserved words.

The structured assembler makes judgment on whether the control
statement has been described in uppercase or lowercase letters
according to the first character (uppercase or lowercase letter)

of such reserved word in the control statement.



IF, If ... The statement begins with the uppercase letter
"I" and thus is judged to have been described in
uppercase letters.

if, iF ... The statement begins with the lowercase letter
"i" and thus is judged to have been described in
lowercase letters.

If the statement is described in uppercase letters .....
Branching is executed based on a combination of a
conditional branch instruction and a BR directive.

If the statement is described in lowercase letters ....
Branching is executed directly with a conditional
directive,

In control statements which must be paired (e.g., if, else, and
endif), uppercase and lowercase letters may be mixed for statement
description. In other words, the statements may be described such
as "IF-else-ENDIF".

3.3 Nesting
Control statements can be nested up to 31 levels. However, no two

control statements can be described across each other.

(Example of incorrect description)

while { AX < BC } —
if (A ==§4) —
break;
endw .
AX++ Error results because "if-
endif ——— endif" is described across

"while-endw".

({Example of correct description)

while ( AX < BC ) —
if (4==2%84)
break;

AX++

Correct nesting because

"if" statement is described
endif

endw

within "while" statement.




3.4 Functions of Control Statements

The function of each control statement is explained in this
section.



Conditional branching . {1) if

(1) if-elseif-elgse-endif

[Description format]

if (condition expression 1) [(register name)])
if clause

elseif (condition expression 2) [(register name)]
elseif clause

else

else clause

endif
[Function]
@D if-endif

If the condition specified by condition expression 1 is
True, the "if" clause will be executed.
The "if" clause may consist of two or more lines.

@ if-else-endif
If the condition specified by condition expression 1 is
True, the "if" clause will be executed. If it is False, the
"else" clause will be executed.
The "if" and "else" clauses each may consist of two or more
lines.

@ if-elseif-else-endif
Two or more elseif statements may be described for one
if statement.
If the condition specified by condition expression 1 is
True, the "if" clause will be executed. If it is False,
condition expression 2 will be judged for True/False.
If the condition specified by condition expression 2 is
True, the "elseif" clause will be executed. If it is False
and if another elseif statement exists before the endif
statement, the condition specified by the elseif statement
will be judged. If no other elseif statement exists, the
"else" clause will be executed.
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Conditional branching ' (1) 1if

The "if", "elseif", and "eclse" clauses each may consist of

two or more lines.

@ Uppercase and lowercase letters

Instructions to be generated when the if or elseif statement

is described in uppercase letters are different from those

when the statement is described in lowercase letters.

Uppercase letters ... Used when an "if", "elseif", or "else"
clause is extremely long. In this
case, instructions that can be
branched to all addresses will be
generated,

Lowercase letters ... Used when an "if", "elseif", or "else"
clause is relatively short, that is,
when the number of bytes between if
and elseif, between elseif and else,
or between else and endif statements
does not exceed 128 bytes.

(Explanation]

D A relative operator expression or logical operator
expression must be described as condition expression 1 or 2.
See 3.5, Condition Expressions for the relative operator
and logical operator expressions.

The if-else-endif statement is described when branching
conditicnally to two points,

The if-elseif-else-endif statement is described when
branching to multiple points with a value range. This
statement is different from the switch statement in that
it can have a range of values,

() 1f a register name is specified following condition
expression 1 or 2, the condition specified by the
expression is judged for True/False by using the specified
register.

(® The elseif or else statement may be omitted. Two or more
elseif statements may be described for one if statement.
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Conditional branching (1) if

[Instructions to be generated]

(@D Processing of "if (condition expression)"”

(1)

(2)

Generates an instruction for the True/False condition
Judgment made on the condition expression.

Generates a branch instruction to the "elseif" or "else"
clause if the condition is not met.

If the if statement is described in uppercase letters
(described as IF or If), a 3-byte branch instruction is
generated.

@ Processing of "elseif (condition expression)"

(1)
(2)

{3)

(4)

Generates a branch instruction to the endif statement.
Generates a label for the branch instruction toc be
generated by the if statement.

Generates an instruction for the True/False condition
judgment made on the condition expression.

Generates a branch instruction to the "elseif" or "else"
clause if the condition is not met.

If the if statement is described in uppercase letters
{described as IF or If), a 3-byte branch instruction is
generated.

@ Processing of "else"

(1)
(2)

Generates a branch instruction to the endif statement.
Generates a label for the branch instruction to be
generated by the if or elseif statement.

@ Processing of "endif"

Generates a label for the branch instruction to be generated

by the if, elseif, or else statement.
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Conditional branching (1) if

[Application examples]
(a) When the statements are described in lowercase letters

<Input source programd

if (A==%0)
TMCO. 7 = TFLG.O ( CY )
BC = TMO ( AX )

else
BC = #0AOCH

endif

<Output source program>

;o if (A == #0)
CMP A, #0
BNZ $771
; TMC0.7 = TFLG.0 ( CY )
MOV1  CY, TFLG. 0
MOV:  TMcO.7,cCY

BC = TMO ( AX )
MOVW AX, TMO
MOYW BC, AX
; else
BR 7?72
771
; BC = $0A00H
MOVYW BC, #0A00H
i endif
?2?2:




Conditional branching {1) if

(b) When the statements are described in uppercase letters

<Input source program>

IF (4 ==
THMCO. 7
BC =T

ELSE
BC = #0A00H

ENDIF

%0 ) A
= TFLG.0 ( CY )
(

MO ( AX)

<Output source program>

: IF (&4 == £0)

’ CMP A, 40
BZ $271
BR &y

: ?71:
: TMCO.7 = TFLG.O ( CY )
MOY1 CY, TFLG. 0
MOV1 TMCO. 7, CY

BC = TMO ( 4X )
MOYY AX, TMO
MOYW BC, AX
: ELSE
BR 273
??2:
BC = #0A00H
MOVH BC, #0A00H
ENDIF
273




Conditional branching (2) if bit

(2) if_bit-elseif bit-else-endif

[Description format]

if bit (bit condition expression 1)
if clause

elseif bit (bit condition expression 2)
elseif clause

else
else clause

endif

[Function]

@D if_bit-endif
If the condition specified by bit condition expression 1 is
True, the "if" clause will be executed.
The "if" clause may consist of two or more lines.

@ if_bit-else-endif
If the condition specified by bit condition expression 1 is
True, the "if" clause will be executed. If it is False, the
"else" cause will be executed.
The "if" and "else" clauses each may consist of two or more
lines.

@ if bit-elseif bit-else-endif
If the condition specified by bit condition expression 1 is
True, the "if" clause will be executed. If it is False, bit
condition expression 2 will be judged for True/False.
If the condition specified by bit condition expression 2 is
True, the "elseif" clause will be executed. If it is False
and if another elseif bit statement exists before the endif
statement, the condition specified by the elseif bit
statement will be judged. If no other elseif bit statement
exists, the "else" clause will be executed.
The "if", "elseif", and "else" clauses each may consist of
two or more lines.

3-9




Conditiconal branching {2) if bit

@ Uppercase and lowercase letters

Instructions to be generated when the if bit or elseif bit

statement is described in uppercase letters are different

from those when the statement is described in lowercase
letters.

Uppercase letters ... Used when an "if", "elseif", or "else"

. clause is extremely long. In this
case, instructions that can be
branched to all addresses will be
generated.

Lowercase letters ... Used when an "if", "elseif", or "else"
clause is relatively short, that is,
when the number of bytes between
if_bit and elseif bit, between
elseif bit and else, or between else
and endif statements does not exceed
128 bytes,

[Explanation]

(@M A bit condition expression must be described as bit
condition expression 1 or 2.
See 3.5, Condition Expressions for the bit condition
expressions.

(@ The if_bit-else-endif statement is described when
branching conditionally to two points.
The if bit-elseif bit-else-endif statement is described
when branching to multiple points by checking two or more
bit symbols.

@ The elseif bit or else statement may be omitted. Two or
more elseif bit statements may be described for one
if bit statement.
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Conditional branching (2) if bit

[Instructions to be generated]

@ Processing of "if bit (bit condition expression)"
Generates an instruction for the True/False condition
judgment made on the bit condition expression.

(@ Processing of "elseif bit (bit condition expression)"

(1} Generates a label for the branch instruction to be
generated by the if bit statement.

(2) Generates an instruction for the True/False condition
judgment made on the bit condition expression,

® Processing of "else"

(1) Generates a branch instruction to the endif statement.
(2) Generates a label for the branch instruction to be
generated by the if bit or elseif bit statement.

@ Processing of "endif"

Generates a label for the branch instruction to be generated
by the if bit, elseif bit, or else statement.



Conditioﬁal branching

(2) if bit

[Application examples]

(a) When the statements are described in lowercase letters

<Input source program>

if_bit { !TRFG.O )
ICNT = #0EH (4)
SETI PRTYFLG. 3

elseif_bit ( PGF.0 )
S10 = RDATA (AX)

BC = XQFFCH
else

H = #(FG SHR 6)

CY = PFG.O

CLRI BUSYFG.2
endif

<Output source program>

; if_bit { !'TRFG.0 )

; 'CNT = 20EH (4)

SET1 PRTYFLG. 3
elseif_bit ( PGF.0 )

SI0 = RDATA (AX)

;  BC = #0FFCH

else

H = #(FG SHR )
CY = PFG.0

CLRI BUSYFG.2
; endif

?71:

??2:

?73:

BT

MOV
MoY

BF

MOVW
MOV¥

MOVY

BR

MoV

MOV

TRFG. 0, $771

A, ZOEH
ICNT, &

PGF. 0, 87722

AX. RDATA
S10, AX

BC, #0FFCH

?73

H, #(FG SHR §)

€Y, PFG. 0




Conditional branching (2) if bit

(b) When the statements are described in uppercase letters

<Input source program>

IF_BIT ( ITRFG.0 ).
'CNT = #0EH (A)
SET1 PRTYFLG. 3

ELSEIF_BIT { PGF.0 )
SI0 = RDATA (AX)

BC = #0FFCH
ELSE

H = #(FG SHR $§)

CY = PFG.O

CLR1 BUSYFG.2
ENDIF

<Qutput source program>

IF_BIT ( !TRFG.0 )
BF TRFG. 0, §771
BR 7?2
7?1
1CNT = #0EH (A)
MOV A, EOEH
MOV ICNT. A
SET1 PRTYFLG. 3
;  ELSE{F_BIT ( PGF.0 )
772:
BT PGF. 0, $773
BR 774
773
SIQ = RDATA {(AX)
' MOV AX, RDATA
MOVY SI10, AX
BC = ¥O0FFCH
MOVYW BC, #0FFCH
ELSE
BR 2?5
?74:
H = #(FG SHR &)
MOV H, #(FG SHR 6)
; CY = PFG. D
MOV1 CY.PFG. 0
CLR1 BUSYFG.2
" ENDIF
725




Conditional branching (3) switch

(3) switch-case-default-ends

[Description format]

switch (a)
case constant 1:
case 1 clause
case constant 2:
case 2 clause
case constant N:

case N clause

default:
default clause
ends

[Function]

D case
For the constant i (where i= 1 to N) which coincides with
the value of a , the "case i" clause will be executed.

@ default
If the value of a does not coincide with the constant 1 to
N, the "default" clause will be executed.
The default statement and "default" clause may be omitted
from description.

(3 Uppercase and lowercase letters
Instructions to be generated when the case statements are
described in uppercase letters are different from those when

the statements are described in lowercase letters.



Conditional branching (3) switch

Uppercase letters ... Used when a "case" clause is extremely
long. In this case, instructions that
can be branched to all addresses will
be generated.

Lowercase letters ... Used when a "case" clause is
relatively short, that is, when the
number of bytes between one case
statement and the next does not exceed
128 bytes.

[Explanation]

(D For a .(alpha) that can be described in the switch
statement, see Appendix A, "List of Statement Structures".

@ Even if a "case i" clause is executed as a result of
agreement of the value between "a " and constant i, other
"case" clauses in subsequent case statements will also be
executed if the value of a coincides with constant 1i.
Therefore, to execute only one "case" clause per switch
statement, a break statement must be described at the
end of each "case" clause. (See Application examples below.)

@ As constant i, any of numeric constants (binary, octal,
decimal, and hexadecimal) and character constants may be
described. However, because this structured assembler
processor also recognizes constants as character strings,
the specified constant must be the one which can be
interpreted as a constant by the assembler.

@ The contents (value) of the A or AX register are subject to
change. Therefore, if the value of the A or AX register
must be retained, save the value of the register before

executing the switch statement.



Conditional branching " (3) switch

[Instructions to be generated)
(@ Processing of "switch (a )"
Generates the following instruction if the value of a is
not "A" or "AX" register.
MOV A, a or MOVW AX, «
@ Processing of "case"
(1) Generates a label for the branch instruction to be
generated by the preceding case statement.
(2) Generates the following two instructions and branches
to the next case, default, or ends statement if the
value of a" does not coincide with the constant "i",
CMP A,constant i or CMPW AX, constant i
BNZ ?7false
@ Processing of "default"
Generates a label for the branch instruction to be
generated by the case statement.
@ Processing of "ends"
Generates a label for the branch instruction to be generated
" by the case or break statement.

[Application examples]
(a) When the statements are described in lowercase letters

<Input source program>

switeh ( MODEP )
case 1:
if_bit ( PORT.0 )
SET1 BTM.3
endif
BC = TMO (AX)
break
case 21:
BC = #0A00H
break
case I:
BC = #0A000H
break
default:
BC = ¥0000H
ends




Cecnditional branching

(3) switch

<Output source program>

*

switch ( MODEP )
case 1:
?71:
if_bit ( PORT.0 )
SET1 BTM.3

endif
?73:

BC = TMO (AX)
break
case 2:
772
BC = #0A00H
break
case 3:
295
BC = #0A000H
break
default:

776
BC = #0000H -

ends

Yed ¥

MOVY¥
CMPW
BNZ

BF

MOVW
HOV¥

BR
CMP¥
BNZ
MOVY

BR

CMPW
BNZ

MOVY

BR

MOV W

AX, MODEP

AX, %1

$272

PORT. 0, $273

AX, TMO
BC, AX

774

AX, %2

3225

BC, #0A00H

774

AX, 3
$276
BC, #0A000H

774

BC, #0000H




Conditional branching

{3) switch

(b) When the statements are described in uppercase letters

<Input source program>

- SWITCH( MODEP )
CASE 1:
if_bit ( PORTL.0 )
SET1 BTM. 3
endif
BC = TMO (AX)
break
CASE 2:
BC = #0A00H
break
-CASE 3:
BC = #0A000R
break
DEFAULT:
BC = $0000H
ENDS




Conditional branching (3) switch

<Output source program>

SWITCH( MODEP )}
. MOVYW AX, MODEP
: CASE 1:
i 7?71
CMPY¥ AX, #1
B2 $772
BR 773
L
if_bit { PORTL.C )
' BF PORT. 0, $724
SETL BTM.3
endif
' 774
: BC = TMO (AX)
' MOVH  AX, TMO
MOVY BC, AX
break
BR 775
: CASE 2:-
: 773
CMPY AX, %2
BZ 8?76
BR 771
7?6 '
D BC = #0A00H
MOVW BC, #0A00H
break
BR 7?75
CASE 3.
27?7
CMPW AX, 33
BZ 3778
BR 779
778
; BC = #0AD00H
MOV¥ BC, $0A000H
; break
' BR 7?5
; DEFAULT:
?7?9:
; BC = #0000H
MOVW BC, #0000H
: ENDS
2?5




Condition'loop (4) for

(4) for-next

[Description format]

for (expression 1;expression 2;expression 3) [{(a )]
instruction group

next

[Function]
(D Executes a group of instructions repeatedly while the
condition specified by a parameter is being met.

expression 1 ... Sets the initial value of the parameter
(for example, B = #0).

expression 2 ... Sets the repeat condition (for example,
B < #7FH).

expression 3 ... Specifies the increment or decrement

operation of the counter value.

@ 1f (a) is specified, a range of wvalues that can be
specified in expression 1, expression 2, or expression 3
is widened. The alpha (a ) is used for work by the for
statement.

C@ Uppercase and lowercase letters
Instructions to be generated when the for or next statement
is described in uppercase letters are different from those

when the statement is described in lowercase letters.



Condition loop {4) for

Uppercase letters ... Used when an instruction group is
extremely long. In this case,
instructions that can be branched to
all addresses will be generated.

Lowercase letters ... Used when an instruction group is
relatively short and the sum of the
number of bytes of the instructions
expanded by the for statement and
the instruction group does not
exceed 128 bytes,

[Explanation]
(D Expressions
An expression statement must be described in expression 1 as

the initial value of a parameter. For example, g = r .

A relational operator expression or logical operator
expression may be described in expression 2 as the repeat
condition. For example, B <&, B8.&& & .

An expression statement must be described in expression 3.

For example, g8 ++ , B --.



Condition loop {4) for

() The operation of a for loop is as shown below.

©

@

P

Expression 1

k‘)[

Expression

Palse

True

Instruction
group

Expression 2

S

—

For a (alpha), B8 (beta), v (gamma), and & (delta) that can
be described in the for statement, see Appendix A, "List of
Statement Structures".

expression 2 and expression 3 function to control the for
block and thus the contents of each expression cannot be
changed with an executable statement. If changed, the
processor may malfunction.

The for-next block can be rewritten with a while statement

as follows:

expression 1
while {(expression 2)
instruction group

expression 3

endw

Instructions to be generated in this case will differ from
those when the for-next block is used.
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Condition loop

{4) for

® Use of "saddr" data instead of register values as the

control variables of expression 1 and expression 3 will

result in generation of a better code.-

If a register

variable, use

value is to be specified as a control
the A or AX register.

(D 1In the for statement, execution of an instruction group can

be repeated up to 255 times. If the instruction group is
to be repeated 256 times or more, nest the for statement and

use two "saddr" data as the control variables.

[Instructions to be
(M Processing of
(1) Generates

generated]
"for (expression 1;expression 2:expression 3)"

an instruction for expression 1. If a register

name is specified, instructions are generated using the

specified

register (for substitution or relational

operation).

(2) Generates
makes the

a branch instruction to the statement which

True/False judgment on the condition specified

by expression 2.

{3) Generates
generated
(4) Generates
(5) Generates
generated

(6) Generates

a label for the branch instruction to be
by the next statement.

an instruction for expression 3.

a label for the branch instruction to be
in (2) above. '

an instruction to make the True/False judgment

of the condition specified by expression 2.

(@ Processing of

(1) Generates

"next n

a branch instruction to the label generated

in (3) above in the for statement processing.

(2) Generates

a label for a branch instruction to exit from

the for statement block.



Condition loop (4) for

[Application examples])
{a) When the statements are described in lowercase letters

<Input source program>

; I is saddr, used for a counter.

for (i = #0H; i < #O0FFH: i++ )
CALL XXX
next

<Qutput source program>

; i is saddr, used for a counter.
s for (1 = #0H; i < #0FFH: i++ )
MOY i, #0H
BR 7?1
292
INC i
?71:
CMP i, #OFFH
BNC $273
CALL 1XXX
next
BR ?92
7?73




Condition loop (4) for

{b) When the statements are described in uppercase letters

<Input source program>

FOR (i = #0H; i < #0FFH: i++ )}
CALL !XXX
NEXT

<Qutput source program>

: FOR ( 1 = #0H: i < #OFFK; i++ )
MoV i, #0H
BR 7?1
778
INC i
7?1
CMP i, #0FFH
BC 3773
BR ?74
773:
CALL XXX
: NEXT
BR 272
?74:




Condition loop (5) while
(5) while-endw

[Description format]

while (condition expression) [(a )]
instruction group

endw

[Function]
(D Executes a group of instructions repeatedly while the
condition specified by condition expression is True.
(@ Uppercase and lowercase letters

Instructions to be generated when the while statement is

described in uppercase letters are different from those whén

the statement is deécribed in lowercase letters.

Uppercase letters ... Used when an instruction group is
extremely long. In this case,
instructions that can be branched to
all addresses will be generated.

Lowercase letters ... Used when an instruction group is
relatively short, that is, when the
sum of the number of bytes of the
instructions expanded by the while
statement and the instruction group

does not exceed 128 bytes.

[Explanation]

@ as a condition expression, a relational operator
expression, logical operator expression, or "forever" may
be described. If "forever" is described, an endless loop
will result. :

@ As the value of a (alpha), a register name to be used for
the described relational operator or logical operator
expression must be specified.
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Condition loop {5) while

(@ Because the condition expression will be evaluated before
executing a group of instructions, the instruction group
will not be executed at all if the condition is False to
begin with.

[Instructions to be generated]
(@ Processing of "while (condition expression)"

{1} Generates a label for the branch instruction to be
generated by the endw statement.

(2) Generates an instruction to make the True/False judgment
on the condition specified by the condition expression.
If a register name is specified, the True/False judgment
instruction will be generated using by the specified
register.

(3) Generates a branch instruction to exit from the while
statement block if the result of the condition judgment
is False.

@ Processing of "endw"

(1} Generates a branch instruction for repeating the
execution of the instruction group.

(2) Generates a label for the branch instruction to exit
from the while statement block.



Condition loop (5) while

[Application examples] _
(a) When the statements are described in lowercase letters
<Input source program>

while ( CNTP < #OFFFH ) (AX)
if { MEM == #0 )
break
endif
HL++
endw

<Output source program>

: white ( CNTP < #0FFFH ) (aX)
?7?1:
MOV AX, CNTP
CMPY  AX, #0FFFH
BNC 772
; if ( MEM == #0 )
CMp MEM, £0
BNZ 3773
; break
BR 272
: endif
2?3
HL++
INCW  HL
;. endw
BR 771
2?92
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Condition lcop

{5) while

(b} When the statements are described in uppercase letters

<Input source program>

WHILE ( CNTP < #O0FFFH ) (AX)
if ( MEM == #0 )
break
endif
HL++
ENDKW

<Output source program>

WHILE { AX < #0FFFH )

7?1
272
if ( MEM == #0 )
break
endif
774
BL++
ENDW
?73:

CMPY¥  AX, $0FFFH

BC 3772

BR 773

CMP MEM. #0
BNZ 7
BR 773
INCH L

BR 7?1
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Condition loop : (6) while bit
(6) while bit-endw

[Description format]

while_bit (bit condition expression)
instruction group

endw

[Function]
(@ Executes a group of instructions repeatedly while the
condition specified by bit condition expression is True.
@ Uppercase and lowercase letters
Instructions to be generated when the while bit statement
is described in uppercase letters are different from those
when the statement is described in lowercase letters.
Uppercase letters ... Used when an instruction group is
extremely long. In this case,
instructions that can be branched to
all addresses will be generated.
Lowercase letters ... Used when an instruction group is
relatively short, that is, when the
sum of the number of bytes of the
instructions expanded by the while_bit
statement and the instruction group
does not exceed 128 bytes.

[Explanation]
Because the bit condition expression will be evaluated before
executing a group of instructions, the instruction group will

not be executed at all if the bit condition is False to begin
with.



Condition locop (6) while bit

[Instructions to be generated]

(D Processing of "while bit (bit condition expression)"

(1)

(2)

(3)

Generates a label for the branch instruction to be
generated by the endw statement.

Generates an instruction to make the True/False judgment
on the condition specified by the bit condition
expression,

Generates a branch instruction to exit from the

while bit statement block.

@ Processing of "endw"

{1)

(2)

Generates a branch instruction for repeating the
execution of the instruction group.

Generates a label for the branch instruction to exit
from the while bit statement block.
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Condition loop ' (6) while bit

[Application examples]

(a) When the statements are described in lowercase letters

<Input source program?>

while_bit ( 1TRFG.0 )
A = PORTI
if (A ==#41)
X = #0FFH
else .
CLR1 PFG.0
endif
endyw

<Qutput source program>

while_bit ( !'TRFG.0 )
?71:
BT TRFG. 6, $772
A = PORTt
MOV A, PORT1
if (A==3$40)
CMP A, 204H
BNZ 3773
X = #0FFH
MOV X, #0FFH
: else
BR 774
?73:
CLR1 PFG.0
: endif
7?4
v endw
BR 771
292
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Condition loop ' (6) while bit

(b) When the statements are described in uppercase letters
<Input source program>

WHILE_BIT ( !TRFG.0 )
A = PORTI
if (A==$40)
X = $OFFH
else
CLR! PFG. 0
endif
ENDW

<Output source program>

;  WHILE_BIT ( ‘{TRFG.0 )
7?1
BF TRFG. 0, $272
BR 773
772:
; A = PORTI
MOV A, PORT1
; if (A== #4H )
CMP A, #04H
BNZ $724
X = #0FFH
MOV X, #0FFH
else
BR 75
774
CLRl PFG.O
; - endif
775:
END¥
BR 771
273
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Condition loop (7) until

{7) repeat-until

[Description format]

repeat
instruction group

until (condition expression) [(a )]

[Function] ,
(D Executes a group of instructions repeatedly while the
condition specified by condition expression is False.
() Uppercase and lowercase letters

Instructions to be generated when the until statement is

described in uppercase letters are different from those when

the statement is described in lowercase letters.

Uppercase letters ... Used when an instruction group is
extremely long. In this case,
instructions that can be branched to
all addresses will be generated.

Lowercase letters ... Used when an instruction group is
relatively short, that is, when the
sum of the number of bytes of the
instructions expanded by the until
statement and the instruction group

does: not exceed 128 bytes.

[Explanation]

() As a condition expression, a relational operator
expression, logical operator expression, or "forever" may
be described. If "forever" is described, an endless loop
will result.

@ As the value of a (alpha), a register name to be used for
the described relational operator or logical operator

expression must be specified.
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Condition_IOOp (7) until

@ Because the condition expression will be evaluated after
executing a group of instructions, the instruction group

will be executed once even if the condition is True to begin
with.

[Instructions to be generated]
(D Processing of "repeat"

Generates a label for the branch instruction to be generated
by the until statement.

(@ Processing of "until (condition expression)"

{1) Generates an instruction to make the True/False judgmeht
on the condition specified by the condition expression.

(2) Generates a branch instruction for repeating the

execution of the instruction group.
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Condition loop {7) until

[Application examples]

(a) When the statements are described in lowercase letters
<Input source program>

repeat
BC = DE
if ( ABC != #0CH )
CALL XXX
endif
CNT++
until ( CNT == #0FFH )

<OQutput source program>

; repeat
?71:
: BC = DE
MOV¥W BC, DE
: if ( ABC != $0CH )
CMP ABC, #0CH
BZ $222
CALL XXX
: endif
7?2
H CNT++
INC CNT
until ( CNT == #O0FFH )
CMP CNT, #0FFH
BNZ 771
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Condition loop

(7) until

(b) When the statements are described in uppercase letters

<Input source program>

REPEAT
BC = DE
if ( ABC !'= #0CH )
CALL 1XXX
endif
CNT++
UNTIL ( CNT == #0FFH )

<Qutput scurce program>

;  REPEAT
; BC = DE
if ( ABC != #0CH )
CALL XXX
; endif
; CNT++

: UNTIL ( CNT == #OFFH )

?71:

772

?73:

MOVW

CnP
BZ

INC

CMp
BZ
BR

BC, DE

ABC, #0CH
$272

CNT

CNT, #0FFH
$2773
$221
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Condition'loop 7 {(8) until bit
(8) repeat-until bit

[Description format]

repeat
instruction group

until bit (bit condition expression)

[Function]
(D Executes a group of instructions repeatedly while the
condition specified by bit condition expression is False.
() Uppercase and lowercase letters _

Instructions to be generated when the until _bit statement is

described in uppercase letters are different from those when

the statement is described in lowercase letters.

Uppercase letters ... Used when an instruction group is
extremely long. In this case,
instructions that can be branched to
all addresses will be generated.

Lowercase letters ... Used when an instruction group is
relatively short, that is, when the
sum of the number of bytes of the
instructions expanded by the until bit
statement and the instruction group

does not exceed 128 bytes.

[Explanation]
Because the bit condition expression will be evaluated after
executing a group of instructions, the instruction group will
be executed once even if the condition is True to begin with.
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Condition loop (8) until bit

[Instructions: to be generated]
(D Processing of "repeat"

Generates a label for the branch instruction to be generated

by the until bit statement.

@ Processing of "until bit (bit condition expression)"

{1) Generates an instruction to make the True/False judgment
on the condition specified by the bit condition
expression. ‘

{2) Generates a branch instruction for repeating the

execution of the instruction group.

[Application examples]

{a) When the statements are described in lowercase letters
<Input source program>

repeat
CROO = AX
CALL txxx
AX = TMO

until_bit{ TRIGF.0 )

<OQutput source program>

; repeat
771
; CROO = AX
‘ MOV¥ CROO, AX
CALL 'xxx '
; AX = TMO
MOVW AX, TMO
until_bit{ TRIGF.0 )
BF TRIGF. 0, $771
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Condition loop

(8) until bit

(b) When the statements are described in uppercase letters

<Input source program>

REPEAT
CROO = AX
CALL txxx
AX = TMO
UNTIL_BIT( TRIGF.0 )

<Output source program>

REPEAT
7?1

CROO = AX

CALL lxxx
AX = TMO

: UNTIL_BIT( TRIGF.0 )

??2:

MOVW

MOVH

BT
BR

CROO, AX

AX, TMO

TRIGF. 0, §7?2
7?1




Condition lcop {9) break

{%) break

[Description format]

break

[Function]
Terminates the innermost while, repeat, for, or switch
statement block, regardless of how these statements might be
nested.

[Explanation]
A break statement cannot be described in other than while,
repeat, for, and switch statement blocks. If described, an

error will result,.

[Instructions to be genérated]
Generates a branch instruction to exit from the while, repeat,
for, or switch statement block.



Condition loop

{9) break

[Application example]

<Input source program:>

while ( forever )
A = 80
PORT4 = A
if ( A == $0FH )
break
endif
HL++
endw

<Output source program>

while ( forever )

2?1
A =30
MOV
PORT4 = A
MOV
if (A == $0FH )
CMP
BNZ
break
BR
endif
792
HL++
INCW
endw
BR
7?3

A %0

PORT4. A

A, #OFH
7?2

?23

HL

771




Condition loop _ (10) continue

{10) continue

[Description format]

continue

[Function]
Causes unconditional branching to the first label of the
innermost while, repeat, or for statement in a loop and

executes the next loop.

[Explanation]

() continue is used to bypass code in a loop (to skip the
subsequent processing in a block under execution) and to
force the next loop to be repeated,

@ A continue statement cannot be described in other than
the while, repeat, and for statement blocks. If described,

an error will result. -
[Instructions to be generated]

Generates a branch instruction to the label for repeating the
while, repeat, or for loop.
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Condition loop

{10) continue

[Application example]

<Input source program>

while ( forever )
A= #0
PORT4 = A
if (A == #0FH )
break
elseif ( A == $0CH )
continue
else
HL++
endif
endy

<Output source program>

vhile { forever )

??1:

A = %0
PORT4 = A

if ( A == $0FH )

break

elseif ( A == #0CH )

7?72
continue

else

7?5
HL++
endif

774

endw
773

HOY

MoV

CMpP
BNZ

BR

BR

CMP
BNZ

BR

BR

INCW

BR

A %0
PORT4, A

A, #0FH
2?2

773
7?74

A, #0CH
275

771

774

HL

771




Condition loop (11) goto

(11) goto

[Description format]

goto label

[Function]

Causes program execution to unconditionally jump to the
specified label.

[Explanation]

(D goto is used when an error handling is immediately required
in a program to process errors or when a common processing
procedure can be applied to an error which has occurred at
two or more locations.

@ As "label", a symbol which has been described in the LABEL
field of the assembly language must be specified.

[Instructions to be generated]
Generates the following instruction:
BR label



{11) goto

Condition loop

[Application example]

<Input source program>

while ( forever )
A= #0
PORT4 = A
if (A == #0FH )

goto ERROR

endif
HL++

endw

<Qutput source program>

while ( forever )

771
A =43
MOV
PORT4 = A
MOV
if (A== #0FH)
CMP
BNZ
goto ERROR
BR
endif
?92:
Hi++
INCW
endw
BR
7731

A %0

PORT4, A

A, #O0FH
77?2

ERROR

HL

”1
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3.5 Condition Expressions

Condition expressions are used to set conditions in a control

statement and are available in the following three types:

o Relational operator expression

Compares the value of the first (left) term of the expression
with that of the second (right) term for True or False
determination.

Bit condition expression

Determines the ON or OFF state of a flag according to the
value of a specified bit symbol. '

Logical .operator expression

Performs a logical operation on two specified condition

expressions when two conditions are to be combined.

Relational operator Description Function
expression format
(1) | Equal a== True if @ =5 ; False if
. aF*h .
(2) | Not Equal al=48 True if a# 8 ; False if
a=458 .
(3) | Less Than a<pB True if a < B8 ; False if
a>=8 .
(4) | Greater Than a>pB True if a > g ; False if
a<=48 .
(5) | Greater Than/ |a>=48 True if @ >=p; False if
Equal q<B'.
(6) | Less Than/ a<=48 True if a <=g8; False if
Equal a>8 .
Bit condition Description Function
eXxpression format
(7) | Positive logic bit symbol True if specified bit is
{bit) 1; otherwise, False.
(8) | Negative logic !bit symbol True if Specified bit is
{bit) ‘ 0; otherwise, False.
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Logical operator | Description Function

expression format

{9) | aND expression 1 && True if both expression 1
expression 2 .1 and expression 2 are True.

(10) | OR expression 1 | | | True if either expression 1
expression 2 or expression 2 is True.

By specifying 7 (gamma) after a relational operator expression,
two values, a (alpha) and B

(beta), which cannot be compared

directly with each other, can be compared. The 7 (gamma)

specifies a register name which is to be destroyed for the

indirect comparison of the two values.
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Relational operator expression 7 {1) Egual (==

(1) BEqual (==

[Description .format}

a == g [(7)] 7 : register name

[Function]

@

@

If the value of the left term " a "(alpha) is equal to the
value of the right term " g "(beta), True ("1") is returned;
otherwise, False ("0") is returned.

If 7 (register name) is specified, the value of a (alpha)

is transferred to the register specified by 7 (gamma).

If the 'value of ‘v (gamma) is equal to the value of g

(beta}, True is returned; otherwise, False is returned.

Uppercase and lowercase letters

Instructions to be generated will differ depending on

whether the control statement in which the ‘relational

operator expression is specified has been described in
uppercase or lowercase letters,

Uppercase letters .,.... Used when a jump-to-address by the
control statement is extremely
distant. In this case, instructions
that can be branched to all

_ addresses will be generated.

Lowercase letters ..... Used when a jump-to-address by the

control statement are within a

range of 128 bytes.

[Explanation]

For a (alpha), B (beta), and 7 (gamma) that can be described

as the operands of this relational operator expression, see

Appendix B, "List of Operands".



Relational operator expression (1) Equal (==

[Instructions to be generated]

@

If the control statement is described in lowercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W)} a, B

BNZ $??FALSE
If the control statement is described in lowercase letters
and a register name is specified, the following instruc-
tions are generated: |

MOV (W) register, «a

CMP (W) register, B8

BNZ $??FALSE
If the control statement is described in uppercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B

BZ $??TRUE

BR ??FALSE
?7?TRUE:
If the control statement is described in uppercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W) register, a

CMP (W) register, 8

BZ $??TRUE

BR ??FALSE
??TRUE:



Relational operator expression {1) Egual (==

[Application example]

<Input source program>

if ( AX == HL)
CALL 1XXX
else
CALL YYY
endif

it ('ABC == #5) (4)
CALL !PPP

; IF ( AX == HL )

CALL 1XXX
; ELSE

CALL 1YYy
: ENDIF

¢ IF ( 1ABC == %5 ) (A)
CALL |PPP
;  ENDIF




Relational operator expression (1) Egual (==

<Output source program>

if ( AX == HL )

CMP¥W AX, HL
BNZ $771
CALL XXX
else
BR 772
?71:
CALL LYYY
; endif
?2?72:

.................................................................

; if ( 1ABC == #5) (4)

MOV A, 1ABC
CMP A #5
BNZ 37238
CALL !PPP
endif
773
;o IF ( AX == HL )
CMPW AX, HL
BZ $774
BR 7?5
?74;
CALL . XXX
. ELSE
BR 2?76
??5:
CALL 1YYY
»  ENDIF
?76:

IF ( YABC == 5 ) ( A)
Mov A, 1ABC

CMP A #5
BZ 3277
BR 778
277
CALL IPPP
ENDIF
?78:
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Relational operator expression (2) Not Egual (!=)

(2) Not Equal {!=)

[Description format]

a '= 8 [(7)] y : register name

[Function]

@

&)

If the value of the left term "a "(alpha) is not equal to
the value of the right term "8 "(beta), True ("1") is
returned; otherwise, False ("0") is returned.

If 7 (register name) is specified, the value of a (alpha)

is transferred to the register specified by 7 (gamma).

If the value of ¢ (gamma) is not equal to Ehe value of 8

(beta), True is returned; otherwise, False is returned.

Uppercase and lowercase letters

Instructions to be generated will differ depending on

whether the control statement in which the relational

operator expression is specified has been described in
uppercase or lowercase letters.

Uppercase letters ..... Used when a jump-to-address by the
control statement is extremely
distant. In this case, instructions
that can be branched to all
addresses will be generated.

Lowercase letters ...., Used when a jump-to-address by the
control statement is within a

range of 128 bytes,

[Explanation]

For a (alpha), 8 (beta), and 7 (gamma) that can be described

in this relational operator expression, see Appendix B,

"List of Operands".



Relationél operator expression {2) Not Equal (!=

[Tnstructions to be generated]

@ If the control statement is described in lowercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B8
BZ $??FALSE

@ If the control statement is described in lowercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W) register, a.
CMP (W) register, B8
BZ $??FALSE

® If the control statement is described in uppercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) «a, B

BNZ $??TRUE

BR ??FALSE
??TRUE:

() If the control statement is described in uppercase letters
and a register name is specified, the following- instruc-
tions are generated:

MOV (W) register, a

CMP (W) register, A

BNZ $??TRUE

BR ??FALSE
??TRUE:
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Relational operator expression

[Application examplel]

<Input source program>

; if (AX t= HL )

CALL  I1XXX
; else

CALL PYYY
; endif

CALL 1PPP
; endif

IF ( AX !'= HL )

CALL XXX
; ELSE

CALL IYYY
; ENDIF

CALL tPPP
: ENDIF

: if ('ABC !=#5) (4)

; IF (TABC 1= #5 ) (A)

(2) Not Equal (!=)



Relational operator expression (2) Not Equal (!=)

<Output scurce program>

; if ( AX != HL)

CMPW AX, HL
BZ $?21
CALL LXXX
else
BR 772
??71:
CALL 1YYY
;endif
?°2:

.................................................................

;o if (1ABC =45 ) {4)

MOV A, VABC
CMP A RS
BZ 3273
CALL !PPP
; endif
773
;o IF (AX 1= HL )
CMPW AX, HL
BNZ 3774
BR 775
Yod
CALL 1XXX
ELSE
BR 776
2?25
CALL YYY
. ENDIF
776

: IF ('ABC !'=#5) (4)

CnP A #5
BNZ 3277
BR 778
277
CALL !PPP
: ENDIF
778




Relational operator expression (3) Less Than (<)

{3) Less Than (<)

[Description format]

a < B [ ()] 7 ! register name

{Function]

Q)

@

If the value of the left term " @ "(alpha) is less than the
value of the right term " g "(beta), True ("1") is returned;
otherwise, False ("0") is returned.

If y (register name) is specified, the value of o (alpha)

is transferred to the register specified by 7 (gamma).

If the value of 7 (gamma) is less than the value of g

(beta), True is returned; otherwise, False is returned.

Uppercase and lowercase letters

Instructions to be generated will differ depending on

whether the control statement in which the relational

operator expression is specified has been described in
uppercase or lowercase letters.

Uppercase letters ..... Used when a jump-to-address by the
control statement is extremely
distant. In this case, instructions
that can be branched to all
addresses will be generated.

Lowercase letters ..... Used when a jump-to-address by the
control statement is within a
range of 128 bytes.

[Explanation]

For a {(alpha), B8 (beta}, and 7 (gamma) that can be described

in this relational operator expression, see Appendix B,

"List of Operands".



Relational operator expression (3) Less Than (<)

[Instructions to be generated]

(@D 1f the control statement is described in lowercase letters
and no register name is Specifieé, the following instruc-
tions are generated:

CMP (W) a, B
BNC $??FALSE \

() If the control statement is described in lowercase letters
and a register name is specified, the follpwing instruc-
tions are generated:

MOV (W) register, a
CMP (W) register, 8
- BNC $??FALSE

() If the control statement is described in uppercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B

BC $??TRUE

BR ?7FALSE
??TRUE:

@ If the control statement is described in uppercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W) register, «a

CMP (W) register, B

BC $?2TRUE

BR ??FALSE
??TRUE;



Relational operator expression {3) Less Than (<)

[Application example]

<Input source program>

if ( A < [HL])
CALL XXX
else
CALL  !YYY

if ( ABCP ¢ HL ) ( AX)
CALL  !PPP

IF ( A < [HL] )
CALL  !XXX
ELSE
CALL  !YYY

.........................................

IF ( ABCP < HL ) ( AX)
CALL  !PPP
ENDIF




Relational operator expression

{3) Less Than (<)

<Output source program>

i if (A < [HELY )

CMP A, [HL]
BNC $721
CALL  1XXX
else
BR 272
771
CALL  1yyy
; endif
72

; if (ABCP ¢ HL ) ( AX)
: MOVW  AX, ABCP

IF ( ABCP < HL ) ( AX) ‘
MOVW AX, ABCP

CMPY AX, HL
BC $227
BR 778
7?71
CALL  !'PPP
; ENDIF
7?8

CMP¥ AX, HL
BNC 3773
CALL  'PPP
endif
223:
IF { A < [HL] )
CMP A, [HL]
BC $774
BR 775
?74:
CALL LXXX
:  ELSE
ER 776
775
CALL  !YYY
; . ENDIF
276
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Relational operator expression {4) Greater Than (>)

{4) Greater Than (>)

[Description format]

a > B [(7)] 7y : register name

[Function]

@

@

If the value of the left term "a "(alpha) is greater than
the value of the right term " g "(beta), True (™"} is
returned; otherwise, False ("0") is returned.

If 7 (register name) is specified, the value of & (alpha)

is transferred to the register specified by 7 (gamma).

If the value of 7 (gamma) is greater than the value of 8

(beta), True is returned; otherwise, False is returned.

Uppercase and lowercase letters

Instructions to be generated will differ depending on

whether the control statement in which the relational

operator expression is specified has been described in
uppercase or lowercase letters.

Uppercase letters ..... Used when a jump-to-address by the
contrcl statement is extremely
distant. In this case, instructions
that can be branched to all
addresses will be generated.

Lowercase letters ..... Used when a jump-to-address by the
control statement is within a

range of 128 bytes.

[Explanation]

For @« (alpha), B (beta), and y# (gamma} that can be described

in this relational operator expression, see Appendix B,

"List of Operands".



(4) Greater Than (>)

Relational operator expression

[Instructions to be generated]

(@ If the control statement is described in lowercase letters

and no register name is specified, the following instruc-

tions are generated:

CMP (W) a, B
BZ $??FALSE
BC $??FALSE

@ 1If the control statement is described in lowercase letters

and a register name is specified, the following instruc-

tions are generated:

MOV (W)
CMP (W)
BZ
BC

register, «a
register, A
$??FALSE
$??FALSE

If the control statement is described in uppercase letters

and no register name is specified, the following instruc-

tions are generated:

CMP (W)

BZ

BNC

BR
??TRUE;

a, B
$5+4
$?2TRUE
??FALSE

() If the control statement is described in uppercase letters

and a register name is specified, the following instruc-

tions are generated:

MOV (W) register, a
CMP (W) register, B8
BZ $5+4

BNC $??TRUE

BR ?7?FALSE

??TRUE:



Relational operator expression

{4) Greater Than (»>)

[Application example]

<Input source program’

if ( B > MEM)
CALL XXX

else
CALL  !'YYY

if ( 'ABCP > R0FFFH } ( AX)

CALL  !PPP
endif
IF ( A > MEM )
CALL  1XXX
ELSE :
CALL  tYYY
ENDIF

IF ( ABCP > ®OFFFH ) ( AX)
CALL  tPPP
ENDIF

<Qutput source program>
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; if (B > MEM )
CMP B, MEM
BZ $791
BC $771
CALL XXX
else
BR ?72
7?1
CALL  1YYY
endif
772




Relational operator expression (4) Greater Than (>)

if ( 1ABCP > #OFFFH ) ( AX )
MOVW  AX, 1ABCP
CMP¥ X, $OFFFH

BZ $773
BC $773
CALL  1PPP
; endif
773
IF ( & > MEM )
CMP A, MEM
BZ $8+4
BNC $774
BR 275
7?4
CALL  !XXX
; ELSE
BR 226
275 ;
CALL  1YYY
ENDIF
226

: IF ( ABCP > #OFFFE ) ( AX )
MOVH  AX, ABCP
CHP¥  AX, #OFFFH

BZ $3+4
BNC 3271
BR 778
777
CALL  1PPP
; ENDIF
778
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Relational operator expression {5) Greater Than/Equal {>=)

(5) Greater Than or Equal (>=)

[Description format]

a >= g [(7)] v : register name

[Function]

() If the value of the left term " a "(alpha) is greater than or
equal to the value of the right term " 8 "(beta), True ("1")
is returned; otherwise, False ("0") is returned.

@ 1f 7 (register name) is specified, the value of o (alpha)
is transferred to the register specified by y (gamma).

If the value of 7 (gamma) is greater than or equal to the

value of g (beta), True is returned; otherwise, False is

returned.

() Uppercase and lowercase letters
Instructions to be generated will differ depending on
whether the control statement in which the relational
operator expression is specified has been described in
uppercase or lowercase letters.

Uppercase letters ..... Used when a jump-to-address by the
control statement is extremely
distant. In this case, instructions
that can be branched to all
addresses will be generated.

Lowercase letters ,.... Used when a jump-to-address by the
control statement is within a
range of 128 bytes.

[Explanation]
For a (alpha), B (beta), and 7 (gamma) that can be described
in this relational operator expression, see Appendix B,

"List of Operands".



Relational operator expression (5) Greater Than/Equal (>=)

[Instructions to be generated]

(D If the control statement is described in lowercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B
' BC $2?FALSE _

@ If the control statement is described in lowercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W) register, «
CMP (W) register, g
BC $??FALSE

() If the control statement is described in uppercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B

BNC $?27?TRUE

BR ?2FALSE
27?2TRUE:

@ 1f the control statement is described in uppercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W} register, «

CMP (W) register, g8

ENC $?2?TRUE

BR ??FALSE
??TRUE: |



Relational operator expression

(5) Greater Than/Equal (>=)

[Application example}

<Input source program>

IF ( ABCP >= ¥O0FFFH )
CALL  !'PPP
ENDIF

{ 4X )

if ( A >= MEM )
CALL  1XXX
else
CALL  !YYY
endif
if ( ABCP >= $0FFFH )
CALL  !PPP
endif
IF (4 >= MEM )
CALL XXX
ELSE
CALL  tyvy
ENDIF

( A% )




Relational operator expression (5) Greater Than/Equal (>=)

<Output source program>

BC $273
CALL  !PPP
793
IF ( & >= MEM )
CMP A, MEM
BNC $774
BR 295
774
CALL XXX
ELSE
BR 776
?95:
CALL  tYYY
ENDIF
276

if ( A >= MEM ) )
CMP A, MEM
BC §771
CALL  !'XXX
else
BR 272
2?1
CALL  1YYY
endif
?72:

if ( ABCP >= #0FFFH ) ( AX )
MOVW AX, ABCP
CMPW AX, #0FFFH

IF ( ABCP >= $0FFFH ) ( 4X )
MOVW  AX, ABCP
CMP¥  AX, #0FFPH
BNC $221
BR 2778
??7:
CALL  !PPP

ENDIF
778
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Relational operator expression (6) Less Than/Equal(<=)

(6) Less Than or Equal (<=)

[Description format]

a <= g [(7)] v : register name

[Function]

(D 1If the value of the left term "« "(alpha) is less than or
equal to the value of the right term "8 "(beta), True {"1")
is returned; otherwise, False ("0") is returned.

@ 1f r (register name) is specified, the value of a (alpha)
is transferred to the register specified by 7 (gamma).

If the value of 7 {gamma) is less than or equal to the

value of B (beta), True is returned; otherwise, False is

returned. '

(@ Uppercase and lowercase letters
Instructions to be generated will differ depending on
whether the control statement in which the relational
operator expression is specified has been described in
uppercase or lowercase letters.

Uppercase letters ..... Used when a jump-to-address by the
control statement is extremely
distant. In this case, instructions
that can be branched to all
addresses will be generated.

Lowercase letters ,.... Used when a jump-to-address by the
control statement is within a

range of 128 bytes.

[Explanation]
For a (alpha), 8 (beta), and ¢ (gamma)} that can be described
in this relational operator expression, see Appendix B,

"List of Operands".
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Relational operator expression (6) Less Than/Equal (<=)

[Instructions to be generated]

(@D 1f the control statement is described in lowercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B
BNZ $??FALSE
BNC $??FALSE

(@ If the control statement is described in lowercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W) register, g
CMP (W) register, B
BNZ $??FALSE
BNC $??FALSE

® 1If the control statement is described in uppercase letters
and no register name is specified, the following instruc-
tions are generated:

CMP (W) a, B

BZ $??TRUE

BC $??TRUE

BR ??FALSE
2?TRUE:

() if thé control statement is described in uppercase letters
and a register name is specified, the following instruc-
tions are generated:

MOV (W) register, «
CMP (W) register, B

Ba $?2TRUE

BC $??2TRUE

BR ??FALSE
??2TRUE:



Relational operator expression (6) Less Than/Equal(<=)

[Application example])
<Input source program:

if (A <= MEM )
CALL  1XXX
else ,
CALL  !'YYY
endif

if ( &[DE) <= #0FFFH ) ( AX )

CALL  !'PPP
endif
IF ( A <= MEM )
- CALL  !XXX
ELSE
CALL 1YYy
ENDIF

........................................

IF ( &[DE] <= #OFFFH ) ( AX )
CALL  !PPP
ENDIF

<Output source program>

i if (A <= MEM )
CMP A, MEM
BNZ 3771
BNC $771
CALL  'XXX
; else
' BR 772
?7?71:
CALL  !YYY N
; endif
772




Relational operator expression (6) Less Than/Equal(<=)

if ( &[DE) <= #OFFFH ) ( 4X )
MOVW AX, &[DE]
CMPW  AX, #0FFFH

BNZ $773
BNC $773
CALL  !PPP
endif
273:
i IF (A <= MEM )
CMP A, MEM
BZ $774
BC §774
BR 275
7?74
CALL  1XXX
; ELSE
BR 2?78
295:
CALL  !tYYY
ENDIF
296

: IF ( &[DE] <= $OFFFH ) ( aX)
MOVH AX, &[DE]
CMPW  AX, #OFFFH

BZ $271
BC $277
BR 728
777
CALL  !PPP
; ENDIF :
778
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Bit condition expressiocn (7) Positive logic {bit)

(7) bit symbol

[Description format]

if bit (bit symbol)

elseif bit (bit symbol)
while bit (bit symbol)
until bit (bit symbol)

[Function]
If the value of a specified bit symbol is "1", True is
returned; if it is '"Q", False is returned.
In the following control statements, a bit symbol can be
described as a condition expression.
if bit
elseif_ bit
while bit
until bit

[Explanation]
For the bit symbols that can be described in thisg bit
condition expression, see Appendix B, "List of Operands”.
Symbols assigned to these bit symbols with EQU directive may

also be described.
Example: if bit ( AAA.3 )

BBB EQU trgf.1
if bit ( BBB )
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(7) Positive logic (bit) .

Bit condition expression

[Instructions to be gencrated}

Control statement | Bit symbol | Instruction to be generated
When described CY BNC $??FALSE
in lowercase Z BNZ $2?FALSE
letters QOthers BF bit symbol,$??FALSE
When described CcYy BC $??TRUE
in uppercase 7 BR ??FALSE
letters ?2TRUE:
Z BZ $?2TRUE
BRrR ??FALSE
??2TRUE:
Others BT bit symbol, $??TRUE
BR ??FALSE
??2TRUE:




Bit condition expression (7) Positive logic (bit)

[Application example]
<Input source program’

if_bit ( TRFG.0 )
CALL 1XXX
else
CALL YYY

if_bit ( CY )

CALL XXX
else

CALL !'YYY
endif
if_bit ( Z)

CALL XXX
else

CALL !YYY
endif

IF_BIT ( TRFG.0 )

CALL XXX
ELSE

CALL !YYY
ENDIF
IF_BIT ( CY )

CALL XXX
ELSE

CALL 1YYy
ENDIF
IFBIT (Z)

CALL !XXX
ELSE

 CALL !YYY

ENDIF
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Bit condition expression (7) Positive logic (bit)

<OQutput source program:>

; if_bit ( TRFG.0 )
BF TRFG. 0, §271
CALL !'XXX
; else '
BR 7%
271
CALL 'YYY
endif
722
if_bit ( CY )
BNG §$7238
CALL !XXX
; else '
BR 274
773
CALL 'YYY
. endif
7?24
. if_bit (Z)
BNZ §225
CALL XXX
else
BR 276
2?5
CALL 1YYy
endif
276
» 1F_BIT ( TRFG.0 )
BT TRFG. ¢, $2777
BR 778
7?7
CALL 1XXX
ELSE
BR 778
778
CALL !'YYY
: ENDIF
?79:




Bit condition expression (7) Positive logic (bit)

: IF_BIT { CY )
BC $7700
BR 2711
?710:
CALL XXX
; ELSE
ER 7?12
?2?11
CALL 'Yyy
; ENDIF
?7?12:
; IF_BIT (Z)
BZ £2213
BR 77214
?2?13:
CALL !XXX
: ELSE
BR ?71%
2?14
CALL 1YYY
; ENDIF
7715:




Bit condition expression (8) Negative logic (bit)

(8) tbit symbol

[Description format]

if bit (!bit symbol}

elseif bit (!bit symbol)
while bit (!bit symbol)
until bit (!bit symbol)

fFunction]
If the value of a specified bit symbol is "0", True is
returned; if it is "1", False is returned.
In the following control statements, a bit symbol can be
described as a condition expression. ‘
if bit
elseif bit
while bit
until bit

[Explanation]
For the bit symbols that can be described in this bit
condition expression, see Appendix B, "List of Operands".
Symbols assigned to these bit symbols with EQU directive may

also be described.

Example: if bit { !AAA.3 )
BBB EQU trgf.1
if_bit ( !BBB )



Bit condition expression

{8) Negative logic (bit)

[Instructions to be

generated]

Control statement | Bit symbol | Instruction to be generated
When described CY BC $?2?FALSE
in lowercase A BZ $??FALSE
letters Qthers -BT bit symbol,$§??FALSE
When described cY BNC $?2?TRUE
in uppercase BR ??FALSE
letters ?2TRUE:
Z BNZ $?2?TRUE
BR ??FALSE
?2TRUE:
Others BF bit symbol,$?2TRUE
BR ??FALSE
??TRUE:
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Bit condition expression {8) Negative logic (bit)

[Application example]

<Input source program’

if_bit ( tTRFG.0 )
CALL 1XXX

else

' CALL !'YYY

if_bit ( !CY )

CALL !XXX
else

CALL 1YYY
endif
if_bit { 12)

CALL 1XXX
else

CALL !YYY
endif

IF_BIT ( !TRFG.C )
CALL 1XXX
ELSE
CALL 1YYY

IF_BIT ( 1CY )

CALL XXX
ELSE

CALL 1YYY
ENDIF
IF_BIT ( 17)

CALL 1XXX
ELSE

CALL !tYyy
ENDIF




Bit condition expression (8) Negative leogic (bit)

<Qutput source program>

; if_bit ( YTRFG.C )
BT TRFG. 0, $771
CALL XXX
; else
BR 72
??71:
CALL !YYY
endif
7?2
; if_bit { ICY )
BC 3723
CALL tXXX
. else
BR 77
773
CALL !Yyy
i endif
?24:
;o If_bit (1Z)
B2 $275
CALL XXX
; else
BR 776
775
CALL !YYY
;  endif
776
; IF_BIT ( !TRFG.0 )
BF TRFG. 0, $2727
BR 228
777
CALL 1XXX
; ELSE
BR 779
778
CALL 1YYY
;: ENDIF
779
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Bit condition expression {8) Negative logic (bit)

: IF_BIT ( 'CY )
BNC $7710
BR 7?11
7?10
CALL 1XXX
ELSE
BR 2?12
?711:
CALL !'YYY
ENDIF
7712
R TR r T TP TP
; IF_BIT (1Z2)
BNZ $7713
BR 7?14
??13:
CALL 'XXX
; ELSE
BR 2715
?2?14:
CALL 1yyy
; ENDIF
2?15
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Logical operator expression (9) AND ( && )}

(9) aND ( && )

[Description format]

condition expression 1 && condition expression 2

[Function]
Performs an AND operation between condition expression 1 and
condition expression 2. If both condition expression 1 and
condition expression 2 are true, True ("1") is returned;
otherwise, False ("0") is returned.
This expression is used to describe processing when two

conditions are met at the same time.

[Explanation]
@D A relational operation expression or bit condition
expression must be described as condition expression 1
and condition expression 2.
@ If a register name is specified in a control statement,
the specified register is used for True/False judgment

on both condition expression 1 and condition expression 2.

[Instructions to be generated]

Example: al == B1 && a2 t= B2
(@ WwWhen the control statement is described in lowercase letters

CMP (W) al, 81 ] Condition expression 1

BNZ $22?FALSE
CMP (W) a2, B2 ]
BNZ $77FALSE “Condition expression 2
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Logical operator expression {9) AND ( && )

@ When the control statement is described in uppercase letters

CMP (W) a1, B ] condition expression 1

BZ $??TRUEL

BR ?7?FALSE —
27TRUEL : |

CMP (W) a2, B2 ]

BZ $77TRUEZ o ,

B R 29PALSE ! Condition expression 2
?7TRUE2:

[Application examplé]
<Iﬁput source program>

if (A ==40 &% B 1= #0 )
CALL XXX
else
CALL !YYy
endif

IF (A ==230 8% B != #0 )
CALL XXX

ELSE
“CALL tyyy

ENDIF




(9) AND ( && )

Logical operator expression

<Output source program>

if (A

else

ELSE

ENDIF

== #0 & B != #0 )
CALL 1XXX

771:
CALL tYYY

72
== #0) && B 1= #0 )

??1:

??3:
CALL XXX

?72:
CALL !'YYY

774

CMP
BNZ
CMp
BZ

BR

CMP
BZ
BR

CMp

BNZ
BR

BR

4, %0
$771
B, %0
771

272

A %0
$721
272

B, #0

$773
77?2

274




Logical operator expression (10) OR ( | |)

(10) OR ( | |)

[Description format}

condition expression 1 | | condition expression 2

[Function}
Performs an OR operation between condition expression 1 and
condition ekpression 2. If either condition expression 1 or
condition expression 2 is true, True ("1") is returned; if
both are false, False ("0") is returned.

This expression is used to describe processing when either of
two conditions is met.

[Explanation]

@® A relational operation expression or bit condition
expression must be described as condition expression 1
and condition expression 2.

@ 1If a register name is specified in a control statement,
the specified register is used for True/False judgment

on both condition expression 1 and condition expression 2.

[Instructions to be generated]

Example: 41 == g1 || a2 t= g2
() When the control statement is described in lowercase letters

CMP (W) a1, 81 "] Condition expression 1

BZ $?77TRUE
CMP (W) a2, B2 :]
B Z $?77FALSE Condition expression 2

??TRUE:
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Logical operator expression (10) OR ( | 1)

(@ When the control statement is described in uppercase letters

CMP (W) a1, 81 =

B Z $29TRUE Condition expression 1

CMP (W) a2, B2
BNZ $?°TRUE :I Condition expression 2
BR ?7FALSE

?2TRUE:

[Application example]

<Input source program>

if (A ==4%0 || B !=4#0)

CALL 1XXX
" else
CALL 1YYY
endif
IF (A ==40 1] B != %0 )
CALL XXX
ELSE
CALL 1YYY
ENDIF
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Logical operator expression (10)-0rR (I |
<Qutput source program>
p if (A==#$011B1=¢0)
CMP A 50
BZ $771
CMP B, #0
BZ 39222
??1;
CALL 1XXX
else
ER 2?73
7?2
CALL !1YYY
endif
773
IF (A ==#0 [| B !=#0)
CMP A, #0
BZ $771
Cmp B, #0
BNZ 37721
BR 7?2
??1:
CALL 1XXX
: ELSE
BR 2?73
?72:
CALL 'Yyy
;  ENDIF
7?3




CHAPTER 4.

EXPRESSION STATEMENTS

Expression statements are used to execute substitutions and

arithmetic and other operations. These statements are divided into

the

following three types:

o Substitution statement .... Substitutes the first (left)

o Counter statement ..

o Exchange statement .

s e e

term of an expression with its

second (right) term.

Increments or decrements the

value of the term of an

expression by 1.

Exchanges the value of the
first (left) term of an

expression for that of its

second (right) term.

Substitution Description | Function

statement format

(1) Substitute a=248 a8

{2) Substitute with a=8 (1) Y8 a<yvy
Register name
specification

(3) add & Substitute at=4 a«a+p

(4) Subtract & a-=8 ¢—a—8
Substitute

(5) Multiply & Substitute| $*¥=7 aoaxh

(6) Divide & Substitute a/ =8 a—a~+p

(7) AND & Substitute a&=4 aeang

(8) OR & Substitute al| =5 a—aUB

(9) XOR & Substitute @ = a—a” B

(10) shift Right & a>>=4 (CY—ae an-1—=an a@nax=0)
Substitute X B times

(11) Shift Left & a<<=8 (CY“anax @aye—an ao«—0)
Substitute x B times




Counter Descriptiont} Function

statement format
(12) Increment a++ g—a+1
(13) Decrement a— - a+~—a-—1

Exchange Description| Function
statement format f
{14) Exchange a<—->8 ae—ag<—>8

The description format, function, and application example(s) of
each expression statement are explained below.



Substitution statement {1) Substitute (=)

(1) Substitute (=)

[Description format}

[Function]
Substitutes the left term " @ "(alpha) of an expression with
its right term " 8" (beta).

[Explanation]
For « (alpha) and g (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instruction is
generated according to the evaluation result.

(@ 1If the left term ™ a"(alpha) or right term " 8 "(beta) of
the expression is CY (Carry flag), the following
instruction is generated:

MOVI1 a, B

@ 1If the left term "a " or right term "8 " is a word symbol
in cases other than (1 above, the following instruction is
generated:

MOVW a, B
® 1In cases other than @) and (& above, the following

instruction is generated:

MOV a, B
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Substitution statement

{1) Substitute (=)

[Application example])

<Input source file>

CY = P0. 1
AX = CROO
A = BOFER

<Output source file>

:CY = PO. 1
yAX = CROO
A = #0FEH

MOV 1

MOVW

MOY

CY,P0. 1

AX, CROO

A, #0FEH




Substitution .statement (2) Substitute with Register(=)

(2) Substitute with Register name specification (=)

[Description format]

a = B AL (7) y @ register name or CY

[Function]
Substitutes the contents of " 7 "(gamma) with the right term
" B "(beta) of an expression and then substitute the left term

"a" (alpha) of the expression with the contents of 7 (gamma).

{Explanation]
(O For & (alpha) and A8 (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".
@ Note that the contents of the register specified by 7
(gamma) may be changed by the contents of £ (beta).
® A blank (space) character must be inserted between the

right term " g" and (y) (gamma).

[Instructions to be generated]
@ 1f 9y (gamma) is CY (Carry flag), the following

instructions are generated:

MOVl cy, 8
MOV1 a, CY

@ 1f 7 (gamma) is a register pair, the following

instructions are generated:

MOVW v, B
MOVW a, 7

® 1In cases other than @ and @ above, the following
instruction is generated:'
MoV specified register, g
MOV a , specified register
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Substitution statement (2) Substitute with Register (=)

[Application example]

<Input source file>

A.0 = TFLG.0 (CY)
BC = TMO {(AX)
IABC = #OFCH (4)

<Qutput source file>

;4.0 = TFLG.0 (CY)
MoV CY, TFLG. 0
MOVl A.0,CY
:BC = TMD  (AX)
MOVW AX, TMO
MOVW BC, AX
;1ABC = $0FCH (A)
MOV A, #0FCH
MOV 1ABC, A
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Substitution statement (3) Add & Substitute (+=)

(3) Add & Substitute (+=)

[Description format]

[Function]

Performs addition between the two terms of an expression
{a+8) and substitutes the left term "a " (alpha) of the

expression with the result of the addition.

[Explanation]

@
@

For a f{alpha) and B. (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".
If addition with carry is to be performed, describe the

assembly language as is.

[Instructions to be generated]

The left and right terms of the expression are evaluated in

the following order and the applicable instruction is

generated according to the evaluation result.

®

If the left term " a " (alpha) of the expression is a word
symbol, the following instruction is generated. (With the
ST78K2, only AX or RP0 can be described as a word symbol.)

ADDW a, B

In cases other than (@ above, the following instruction is

generated:

ADD a, B



Substitution statement (3) Add & Substitute (+=)

[Application example]

<Input source file>

AX += 30C000H
A += #0COH

<Output source file>

:AX += $0CO00H
ADDY AX, #0CO00H

A += $0COH
ADD A, #0COH
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Substitution statement (4) Subtract & Substitute (-=)

(4) Subtract & Substitute {-=

[Description format]

[Function}]
Performs subtraction between the two terms of an expression
(e —B) and substitutes the left term "a " (alpha) of the

expression with the result of the subtraction.

[Explanation]
@ For « (alpha) and g (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".
@ 1f subtraction with carry is to be performed, describe
the assembly language as is.

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instruction is

generated according to the evaluation result.

@ If the left term " a"(alpha ) of the expression is a word
symbol, the following instruction is generated. (With the
ST78KZ, only AX or RP0 can be described as a word symbol, )

SUBW a, B

@ 1In cases other than (1) above, the following instruction is
generated:

SUB a, B



Substitution statement {4) Subtract & Substitute (-=)

[Application example]
<Input source file>

AX -= $0C000H
A -= #0COH

<Qutput source file>

;AX -= #0C000H ‘
SUBW AX, $0CO00K

A ~= ROCOH

SUB A, #0COH




Substitution statement {5) Multiply & Substitute (*=)
(5) Multiply & Substitute (*=)

[Description format]

[Function]
Performs multiplication between the two terms of an expression
(a x 8) and substitutes the left term " g "(alpha) of the
expression with the result of the multiplication,

[Explanation]

() For a (alpha) and B (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".

(@ If the right term "B "(beta) of the expression is not a
register pair, the contents of the A register are
multiplied by the value of the right term " 8 "({beta) of the
expression and then the contents of the AX register are
substituted with the result of the multiplication.

@ If the right term "8 "(beta) of the expression is a
register pair, the contents of the AX register are
multiplied by the value of the right term " g "(beta) and
then the contents of the AX regisfer are substituted with
the high-order 16 bits of the result of the multiplication
and the contents of the right term "8 "(beta) are
substituted with the low-order 16 bits of the result.

@ Either AX or RPO must be described as the left term " a "
{alpha) of the expression. If the right term " g8 "(beta) is
a register pair, the register pair may be described
following AX or RPO. For example, AX, BC <- AX x BC may be
described as either of the following two:

AX *= BC
AXBC *= BC

® With a signed Multiply instruction, describe the assembly
language as is.
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Substitution statement (5) Multiply & Substitute (*=)

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instruction is

generated according to the evaluation result.

® 1If the right term "8 "(beta) of the expression.is a
register pair, the following instruction is generated:
MULUW B

@ In cases other than @ above, the following instruction
is generated:
MULU B

[Application example]
<Input source file>

AX x= B
AXDE *= DE
AX x= DE

<Qutput source file>

;AX x= B
MULU B
yAXDE x= DE
' MULUW  DE
AX x= DE
MULU¥  DE




Substitution statement (6) Divide & Substitute (/=)

(6) Divide & Substitute (/=)

[Description format]

[Function]

Performs division between the two terms of an expression
{2+ 8) and substitutes the left term " a "(alpha) of the

expression with the result of the division.

[Explanation]

@
@

For a (alpha) and B (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".
If the right term " 8 "(beta) of the expression is not a
register pair, the contents of the A register are divided
by the value of the right term " g "(beta) of the expression
and then the contents of the AX register are substituted
with the quotient in the result of the division and the
contents of the right term " 8 "(beta)} are substituted with
the remainder of the result.

If the right term " B8 "(beta) of the expression is a
register pair, the contents of the AXDE registers are
divided by the value of the right term " 8 "(beta) and then
the contents of the AXDE registers are substituted with the
quotient in the result of the division and the contents of
the right term " g "(beta) are substituted with the
remainder of the result.

Either AX or RP0 must be described as the left term "o "
{alpha) of the expression.

With a signed Divide instruction, describe the assembly

language as is.



Substitution statement (6) Divide & Substitute (/=)

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instruction is

generated according to the evaluation result.

(D If the right term " 8 "(beta) of the expression is a
register pair, the following instruction is generated:
DIVUX B

@ 1In cases other than () above, the following instruction
is generated:
DIVUW B

[Application example])
<Input source file»

AXDE /= BC
AX /= E

<OQutput source file>

JAXDE /= BC

DIVUX BC
JAX /= E

BIvUwW E




Substitution statement . (7) AND & Substitute (&=)

(7) AND & Substitute (&=)

[Description format]

[Function]
Performs an AND operation between the two terms of an
expression (@ N B) on a bit-to-bit basis and substitutes the

left term " a "(alpha) of the expression with the result of
the AND operation.

[Explanation]
For « (alpha) and g (beta) that can be described in this

expression statement, see Appendix B, "List of Operands".

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instructicn is

generated according to the evaluation result.

@ If the left term "g "(alpha) of the expression is CY {(Carry
flag), the following instruction is generated:

AND1 cY, B

@ In cases other than (I) above, the following instruction is

generated:

AND a, B



Substitution statement ___(7) AND & Substitute (&=)

[Application example])

<Input source file>

CY &= P0.1
A &= §0FFH

<OQutput source file>

;CY &= PO.1

AND1 CY,P0. !
;A &= $OFFH

AND A, #0FFH




Substitution statement . {8) OR & Substitute (| =)

(8) OR & Substitute (| =)

[Description format]

{Function]
Performs an OR operation between the two terms of an
expression (@ UB) on a bit-to-bit basis and substitutes the
left term "a "(alpha) of the expression with the result of
the OR operation.

[Explanation]
For g (alpha) and g (beta) that can be described in this

expression statement, see Appendix B, "List of Operands".

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instruction is

generated according to the evaluation result,

(@ 1If the left term "o "(alpha) of the expression is CY (Carry
flag), the following instruction is generated:

OR1 CY, B

@ 1In cases other than (1) above, the following instruction is

generated:

OR a, B



Substitution statement (8) OR & Substitute (| =)

[Application example]

<Input source file»

CY |= Po.1
A |= %0FFH

<Qutput source file>

iCY |= PO. 1

' OR1  CY,P0.1
;A |= $0FFH

| OR AX, 20FFH




Substitution statement {(9) XOR & Substitute (" =)

(9) XOR & Substitute (~ =)

[Description format]

[Function]
Performs an XOR operation between the two terms of an
expression {a = 8) on a bit-to-bit basis and substitutes the
left term "a "(alpha) of the expression with the result of
the XOR operation.

[Explanation]
For e, (alpha) and B8 (beta) that can be described in this

expression statement, see Appendix B, "List of Operands".

[Instructions to be generated]
The left and right terms of the expression are evaluated in
the following order and the applicable instruction is

generated according to the evaluation result.

@ 1If the left term " ¢:"(alpha) of the expression is CY {Carry

flag), the following instruction is generated:
X0OR1 CY, B

@ 1In cases other than () above, the following instruction is

generated:

XOR a, B



Substitution statement (9) XOR & Substitute (~ =)

[Application example]
<Input source file>

CY "= PSW.1
A "= $0FFR

<Output source file>

C3CY "= PSW.1
‘ XO0R1 CY,PS¥. 1
1A "= $OFFH

XOR A, #0FFH




Substitution statement (10) Shift Right & Substitute (>>=)

{(10) shift Right & Substitute (»>=)

[Description format]

[Function]
Shifts to the right the value of the left term " g "(alpha ) of
an expression by the number of bits specified by the right
term " B8 "(beta} of the expression and substitutes the
contents of " a "(alpha) with the result of the Shift Right

operaticn.

[Explanation]
D For a (alpha) and B (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".
@ As the right term " 8 "(beta) of the expression, describe
the number of bits to be shifted without adding "#" to it.

[Instructions to be generated]
The left term of the expression is evaluated in the following
order and the applicable instruction is generated according to

the evaluation result.

(® If the left term "a "({alpha) of the expression is a word

symbol, the following instruction is generated:
SHRW a, B

@ In cases other than (O above, the following instruction is

generated:

SHR . a, B



Substitution statement (10) shift Right & Substitute (>>=)

[Application example]

<Input source file>

AX >>= 1
A=

<Output source file>

AKX >d= T
SHRW  AX.T
A O>= ¢

SHR Ad
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Substitution statement (11) sShift Left & Substitute (<<=)

(11) Sshift Left & Substitute (<<=)

[Description format]

[Function]
Shifts to the left the value of the left term "« "(alpha) of
an expression by the number of bits specified by the right

term " B " (beta) of the expression and substitutes the
contents of "a "(alpha) with the result of the Shift Left

operation.

[Explanation]

@
@

For a. (alpha) and B (beta) that can be described in this
expression statement, see Appendix B, "List of Operands".
As the right term " g '"(beta) of the expression, describe
the number of bits to be shifted without adding "#" to it.

[Instructions to be generated]

The left term of the expression is evaluated in the following

order and the applicable instruction is generated according to

the evaluation result.

@

If the left term " & "(alpha) of the expression is a word
symbol, the following instruction is generated:

SHLW a, B

In cases other than (1) above, the following instruction is

generated:

SHL a, A



Substitution statement (11) Shift rLeft & Substitute (<<=}

[Application example]

<Input source file>

AX <<= 1
AK=14

<Qutput source file>

AKX K=
SHLW AX, 1
A <K= 4

SHL A4
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Counter statement {12) Increment (++)

{(12) Increment (++)

[Description format]

a++

[Function]
Increments the contents (value) of the term " a "(alpha) of

an expression by 1.

[Explanation]
For a (alpha) that can be described in this expression

statement, see Appendix B, "List of Operands".

[Instructions to be generated]
The term of the expression is evaluated in the following order
and the applicable instruction is generated according to the

evaluation result,

(@D If the term "a "(alpha) of the expression is a word symbol,

the following instruction is generated:

INCW a

() In cases other than C) above, the following instruction is

generated:

INC a



Substitution statement

(12) Increment (++)

(Application example]

<Input source file>

HL++
B++
CNT++

<OQutput source file>

sHL++

INCW
iB++

INC
iCNT++

INC

HL

CNT




Counter statement (13) Decrement {(--)

{13) Decrement {(--)

[Description format]

[Function]
Decrements the contents (value) of the term " 2 "(alpha) of an

expression by 1.

[Explanation]
For a (alpha) that can be described in this expression

statement, see Appendix B, "List of Operands”.

[Instructions to be generated]
The term of the expression is evaluated in the following order
and the applicable instruction is generated according to the

evaluation result.
@D If the term "a "(alpha) of the expression is a word symbol,
the following instruction is generated:
DECW o

@ 1In cases other than (@ above, the following instruction is
generated:

DEC a



Substitution statement (13) Decrement (--)

[Application example]

<Input source file>

HL--
B--
CNT--

<Output source file>

:HL--

DECW  HL
:B—-

DEC B
;CNT-—-

DEC CNT




Exchange statement (14) Exchange (<->)

(14) Exchange (<-»)

{Description format]

a <—> A

[Function]
Exchanges the contents (value) of the left term " @ "(alpha) of

an expression for the contents of its right term "8 " (beta).

[Explanation]
For a (alpha) and B8 (beta) that can be described in this

expression statement, see Appendix B, "List of Operands".
[Instructions to be generated]
The following instruction is generated:
XCH a, B

[Application example]

<Input source file>

A <-> PMO

<Qutput source file»

(A <> PMO
XcH A, PMO




CHAPTER 5. DIRECTIVES

5.1 Overview of Directives ‘

Structured assembler directives (pseudoinsffuctions) must be
described in a source program.

These assembler directives provide various directions required
when the structured assembler preprocessor performs a series of
operations.

By using these directives, a source program can be written with
ease. However, the directives described in the source program will
not be listed in the ocutput file.

5.2 Function of Each Directive
Table 5-71 lists the directives that can be used with this

assembler package.

Table 5-1. Liét of Directives

Type of directive Directive

Identifier defining directive #define

Conditional processing directives #ifdef

#else

#endif
Include directive #include
CALLT substituting directives #defcallt

#e;dcallt

The description format, function, and application example(s)

of each directive are explained below.



Identifier defining directive (#define)

(1) Identifier defining directive (#define)

1

[Description format]

fidefine identifier character string

[Function]

Replaces the identifier defined in the first operand field

with the character string specified in the second operand
field.

[Explanation]

@
@

)
®

The #define line must begin with character "#", excluding
a blank or HT character, _

An "identifier" may consist of alphanumeric characters
and must always begin with an alphabetic character, but
only the first eight characters of the identifier will be
accepted as valid,

A "character string" must consist of characters as
described in 2.2.1, Character set. Neither a blank nor a
quotation mark can be described in a character string.

If used, the structured assembler will continue'processing
by ignoring the blank or gquotation mark.

f#define is effective for describing numerical values with
a defined, easy-to-read identifier.

No reserved word can be used as an identifier.



Identifier defining directive (#define)

[Application example]

<Input source program?

#define TRUE #1

oooooooooooo

A = #0

if ( A == TRUE )
AX = #0C5H

endif

<Qutput source program>

$define TRUE #1

oooooooooooo

: A = %0 _
MOV A %0
; if ( A == TRUE )
CMP A #1
BNZ $2771
; AX = #0C5H
MOV AX, #0C5H
; endif

?7?1:




Conditional processing directive (#ifdef/#else/Hendif)

(2) Conditional processing directives (#ifdef/#else/#endif)

[Description format)

#ifdef identifier
text 1

#else
text 2

ffendif

[Function]

Executes conditional preccessing as follows:

@
@

If the value of "identifier" is 0 (=undefined), text 1 will
be skipped and text 2 will be processed,
If the value of "identifier" is other than 0, text 1 will

be processed and text 2 will be skipped.

fExplanation]}

@
@

@O

The #ifdef line must begin with character "#" excluding

a blank or HT character.

An "identifier" may consist of alphanumeric characters
and must always begin with an alphabetic character, but
only the first eight characters of the identifier will be
accepted as valid.

The specified "identifier" must be the one. which has

been predefined by a #define directive or which has been
defined by the option "D" in the start-up command line of
the structured assembler.

#ifdef directives may be nested up to eight levels.

#else directive may be omitted from description.

The #ifdef directive must be properly paired with a #endif
statement, or an error will result.



Conditional processing directive © (#ifdef/#else/#endif)

[Application example]
<TEST.S>

#ifdet D78K2

text 1
#else

ftext 2
#tendift

<How to start up the structured assembler:

A>ST78K2 TEST.S -DD=78K2=0

In this case, text 1 will be processed by this structured
assembler and text 2 will be skipped (namely, it will not be

processed by the structured assembler),.



Include directive : (#include)

{3) Include directive (#include)

[Description format]

#include "filename"

[Function]
Replaces this #include line with the contents of the file
specified by the operand "filename" and processes the line

as the source program of this preprocessor.

[Explanation]

(D The #include line must begin with character "#" excluding
a blank or HT (Horizontal Tab) character.

@ #include may be described anywhere in the source progranm.
(@ No #include directive can be described in an include file.
In other words, nesting of #include directives is not

allowed.

() The input source filename specified in the start-up
command line of the structured assembler cannot be
specified as the operand "filename" of this directive.

® A drive name and a directive name may be described at the
beginning of the operand "filename", If these names are
omitted, the structured assembler will process this
directive by assuming that the include file exists in the
current directory on the current drive.

() The drive name and directory name of an include file may
be specified in the start-up command line of the structured
assembler by using the option "1I".



Include directive (#include)

[2pplication example]

<Input source file> <FILE>
$include "FILE" #define  SIZE1 #08H
$define  SIZE2 #0AH
A=S1ZE1
B=S1ZE2

<Qutput source file>

;A=S1ZEl

Moy A, 088
:B=S17E2

MOV B, #0AH

In this case, if "-IB: ¥SRC¥" (with MS-DOS) has been specified
at the time of starting up the structured assembler, #include
"FILE" directive will cause the file "B:¥SRC¥FILE" to be read
by the preprocessor for processing.

Note: With PC-D0OS, X (backslash) is used in place of ¥

indicating a directory.



CALLT substituting directive (#idefcallt/#endcallt)

(4) CALLT substituting directives (#defcallt/#endcallt)

[Description format]

#defcallt label of CALLT table
CALL label

ffendcallt

[Function]
Substitutes CALL instruction(s) to registered label({s)

with CALLT instruction(s) and outputs them to a secondary
source file.

[Explanation]

() In a source program, describe CALL instructions without
using CALLT and define the labels registered in the
CALLT table with this directive. By so doing, all the
CALL instructions to defined labels will also be converted
into CALLT instructions.

(@ This directive can be described a maximum of 32 times in
a source program.

(® The #defcallt directive must be properly paired with a
#endcallt statement, or an error will result,



CALLT substituting directive

(#defcallt/#endcallt)

[Application example]

<Input source file>

¥defecallt
CALL
#endcal 1t
CALL

. CALL

@TAB1
1ABC

1ABC
'BCD

<Qutput source file>

CALL

CALL

tABC

!BCD

CALLT

[6TAB1]




CHAPTER 6. PRODUCT OVERVIEW

6.1 Contents of Product
This product offers the files listed in Table 6-1 below. Namely,
the following files are included in the RA78K series assembler

package:

Table 6-1., Files Offered

Filename Type of file
ST78Kn.EXE Command file
ST78Kn.0OM1 Overlay file

TEST1.8

TESTZ.S Sample program files
TESTINC.S

ST.BAT Batch file

n: Represents 0 to 6 as follows:
0 ... 78K0O
... 78K1
.o« 78K2
78K3
... 78K6

W =
L]
L]

Command file .......... A file to be first read into memory
when each program is activated.

Overlay file ...... «++.. A file to be read into memory only
when required during the execution
of each pfogram.

Sample program files ... Files used to confirm the proper
operation of the structured
assembler.

Batch file ............. A file to automatically start up
the assembler if no error occurs
after the structured assembler has

been run.

6-1



When using the version 2.11 of MS-DOS, the file "ST78Kn.OM1" must
be set on the current drive. |

6.2 System Configuration

Host computer 0s Memory
Series Applicable model size
PC-9801 E, PC-9801 F1/F2/F3%* MsS-DOS 128K
PC-9801 M2/M3, PC-980%1 VF2* Versions bytes
PC-9800 PC-9801 VvMO/VM2/VM4/VM21 2.11, or more
PC-9801 VX0/VX2/vx4 3.1
PC-9801 XLmodel/2/4*x Rk
IBM PC PC-DOS
IBM PC IBM PC/XT Versions
3.1, 3.3

When using any of these host computers, an extension drive
for 8" 2D or 5" 2HD floppy disks must be prepared.

** Use these host computers in the Normal mode.

*** This program (structured assembler) operates on the MS-DOS
that NEC offers for the PC-9800 series personal computers.
NEC assumes no liability for improper operation of this

program on any other commercially available MS-DOS.



7.1 Types

CHAPTER 7. OPERATING PROCEDURES

of I/0 Files

The structured assembler has the input and output files listed

in Table

7-1 below.

Table 7-1. Input/Output Files of Structured Assembler

Type of file

Default file type

Input

files

Source module file
A source module file written in

the structured assembly languaqge.

Include file
A file containing a source program
that can be expanded into the

input source module file,

Parameter file (see Note below)

A file which contains the options
of the structured assembler so
that they may be specified from
this file,

.PST

Output
files

Secondary source module file
A source module file written in

the assembly language.

.ASM

Error list file
A file containing information on
errors in processing by the

structured assembler.

.EST

Note:

See 7.3.1 (2) "Start-up with parameter file".

7.2 Option Functions

The structured assembler is provided with option functions to

facilitate its use. These option functions can be specified in

the start-up command line of the structured assembler or by

using a parameter file. See Section 7.4, "Structured Assembler

Options"

for the function of each option.




7.3 How to Start Up Structured Assembler

7.3.1 Starting up the structured assembler
The structured assembler can be started up in either of the
following two ways:

o Start-up with command line

o Start-up with parameter file

(1) Start-up with command line
Start up the structured assembler by entering the following

command line:

A>ST78Kn [-option[option parameter[ ...]] input filename<CR>
+

Scurce file written
in structured
assembly language

Option specification (see Note below)
Option mark
Command file name (n=0,1, 2, 3, or 6)
Current drive name

Note: When specifying two or more options, delimit each

option with a blank (space).

(2) Start-up with parameter file
When starting up the structured assembler, repeating the same
specifications over and over again is troublesome. In such a
case, use a parameter file to start up the structured

assembler.

A>ST78K2Z <parameter file [-option[option parameter[ ...]] <CR>

Option specification
(see Note below)
Option mark
Option specification file
Parameter file designation symbol
Command file name
Current drive name




Create a parameter file with the editor.

Describe the source filename and the options of the structured
assembler in the parameter file.

Any of the options specified in the parameter file may be
changed by specifying it in the start-up command line of the
structured assembler.

Example 1: To create parameter file "ST.JOB" with editor
o Contents of S5T.JOB

TESTL.§ -WT4, 5,6

0 To start up the structured assembler by specifving
~ parameter file "ST.JOB"

A>3TT78K2 <ST. JOB
Structured assembler preprocessor for RAT8K2 VX.X fdd Mmm yy]
Copyright (C) NEC Corporation 1988 US9876543210

conversion complete, 0 error{s) found.

A>

Example 2: To change an option specified in parameter file or add
an option to parameter file by specifying it in
start-up command line

A>STT8K2 <§T.JOB -0B:

A>

7-3



7.3.2 Execution start and complete messages

(1) Execution start message
On start-up of the structured assembler, the following

execution start message is displayed on the console:

Structured assembler preprocessor for RA7T8Kn VX.X [dd Mmm yy]
Copyright (C} NEC Corporation 1988 US9876543210

(2) Process display message

start..,

« 1is displayed on processing of every 100 lines.

(3) Execution complete message
0 If no error is detected, the structured assembler outputs
the following message on the console on completion of its

processing and returns control to the 0S.

conversion complete, 0 error(s) found.

o If any error other than those fatal is found, the structured
assembler outputs the following message together with the
number of errors found on the console on completion of its

processing and returns control to the 08.

conversion compiete, § error(s) found.




o If any fatal error which prohibits the structured assembler
from continuing its processing is found, the structured
assembler outputs the following message on the console,
immediately terminates its processing, and returns control
to the Os.

A>STT8Kn XXX.SRC
Structured assembler preprocessor for RAT8Kn VX.X [dd Mamm yy]
Copyright (C) NEC Corporation 1988 US9876543210

A001 Missing input file

A>




7.4 Structured Assembler Options

7.4.1 Types of structured assembler options

The respective options of the structured assembler provide the
structured assembler with detailed instructions or directions on
its operation. These options are available in the following types:

Table 7-2. Structured Assembler Options

Option name Function
(1) | Processor type C Specifies the processor type
specification of the target device subject
to preprocessing.
(See Note below.)
(2) | Word symbol character | SC | Specifies the last character of
specification a word symbol.
(3) | Symbol definiticon D Specifies symbol({s) to be given
to #ifdef directive.
(4) | No. of tab stops WT | Specifies the output positions
specification of converted instructions.
(5) | Include file I Specifies the drive and directory
specification of an Include file.
(6) | Output file O | Specifies the filename of a
specification source file to be ocutput.
(7) | Error list file E | Specifies the filename of an
specification error list to be output.
(8) | Parameter file F Specifies the filename of a
specification parameter file to be input.

Note: This option is applicable only to the ST78K3.



7.4.2 How to specify options

{1}

(2)

(3}

(4)

(5)

Option mark

Any option mark may be determined by setting a desired
character in the environment variable "OPTMARK". The default
character of this option mark is "-",.

If two or more characters are set in the environment variable
"OPTMARK", only the first character is accepted as a valid
option mark.

Cption name

An option name may be described in uppercase or lowercase
letters, because the structured assembler makes no distinction
between the two. However, each coption name must follow the
option mark without space between the two.

Option specification location in command line

Option{s) may be specified before or after the input file
specification in the start-up command line of the structured
assembler.

Option parameter(s)

The parameter(s) to be given to each option must be described
immediately after the option without spacing.

Duplicate option specifications

If the same named options are specified two or more times,

the last specified option becomes valid.

7.4.3 Description of each option

The description format, function, and application example({s) of

each option are detailed below.



Option (1) C

(1) C (Processor type specification)

[Description format]

~-Cprocessor-type

[Function]
Specifies the processor type indicating the target device
subject to preprocessing by the structured assembler. This
option is applicable only to the ST78K3.

[Explanation]
With the ST78K3, one of the proccessor types indicating the
respective target devices shown in Table 7-1 must be
specified with the "C" option.
The structured assembler performs preprocessing on the
target device specified by this option to generate source
codes for the assembler,
If the C option is omitted, the structured assembler will

output an error message.

Table 7-1. Target Devices

Processor type Target device name
310 uPD78310
312 uPD78312
310A uPD78310A
1312Aa uPD78312A
320 uPD78320
322 uPD78322
327 uPD78327
328 uPD78328
330 uPD78330
334 uPD78334
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Option - . (1) C

[Application example]

<How to specify C option in start-up command line>

A>STT8K3 TEST. S -C310

..................

conversion complete, 0 error(s) found

A>




Option (2) sC

(2) SC (Word symbol character specification)

[Description format]

-8Ccharacter

[Function]

Specifies the last character of a symbol name representing
a word symbol.

[Explanation]
The structured assembler generates different instructions
depending on whether the data to be handled is a byte symbol
or word symbol. In substitution, if the data is a byte symbol,
the structured assembler generates a MOV instruction. If it is
a2 word symbol reserved word (rp, sfrp, etc. of AX or other
register pairs), the structured assembler generates a MOVW
instruction. (See Section 2.3, "Reserved Words" in Chapter 2.)
If a symbol which is not the reserved word of the structured
assembler is specified, the structured assembler generates
instruction(s) by determining whether the symbol is a word
symbol or byte symbol according to the last character of the
symbol name,
If the SC option is omitted, the structured assembler assumes
that the symbol ending with the character "P" or "p" is a word
symbol.



Option (2} 8C

fApplication example]
<TEST.S>

A =33
AX = %3
SYM = 33
SYM8 = #3

<How to specify SC option in start-up command line>

A>ST78KZ TEST.S -SCa@

<TEST.,ASM>

A = 43

MOV A 43
JAX = #3

MOVY AX, ¥3
;SYM = #3

MoV SYM, #3
SYM8 = #3

HOVY SYM@, #3




Option (3) D

{3) D (Symbol definition)

[Description format]

~Didentifier[=value]

[Function]

Defines an identifier.

[Explanation]
The D option defines an identifier. The value to be given
to the identifier must be a binary, octal, decimal, or
hexadecimal number. If the parameter "=value" is omitted,

a value "1" is assumed to have been specified.

[Application example]
<TEST,S>

tifdef TRUE
text 1
felse
text 2
¥endif

<How to specify D option in start-up command line>

A>ST78K2 TEST.S -DTRUE=1

<TEST.ASM>

text 1




Option {4) WT

(4) WT (No. of tab stops specification)

[Description format]

-WTvaluel, value2, value3

[Function]} _
Specifies the number of tab stops before the converted
assembly language is to be output in each field.

[Explanation]

@ Parameter "valuel" Specifieslthe nﬁmber of tab stops
before the output of the SYMBOL field. (Default value = 5)
Parameter "value2" specifies the number of tab stops
before the output of the MNEMONIC field. (Default value
- 6) |
Parameter "value3" specifies the number of tab stops
before the output of the OPERAND field. (Default value = 7)

@ The above three parameters must be specified to satisfy
the following relationship:

valuel < value2 <value3

[Application example]

{TEST.S>
4=+

if{ 4 == 211 )

B = 20CSH
endif

<How to specify WT option in start-up command line>

A>STT8K2 TEST.S -WT3,4,5




<TEST.ASM>

A = %0

MOV A R0
CifC A == BIH)
CMP A F1H
BNZ 3771
B = #6C5H ’
' HOY B, #0C5H
sendif
771
* * * * ¥ -+
3 5 No. of tab steops
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Option {5) T
(5) I (Include file specification)

[Description format]

-I[drive-number: ]Jdirectory

[Function]
Specifies the Include file which becomes an input to the

structured assembler.

[Explanation]
@ The I option specifies the drive number and directory name
in which the Include file exists.
® 1If the I option is omitted, the structured assembler
assumes that the Include file exists in the current

directory on the current drive.

[Application example]

TEST.S Exists in the same directory as the structured
assembler.
FILE Exists under the directory "INCLUDE" on drive B.
<TEST.S> <FILE>
#include "FILE" #define SIZE1 &08H
#define SIZE2 #0AH
A=5117E1
B=S1IE2

<How to specify I option in start-up command line>

A>ST78KZ TEST.S -1B:INCLUDE




Option (5) I

<TEST.ASM>
;A=S1ZE1

MOV A, $08H
:B=S1ZE2Z

MOV B, #0AH




Option (6) O

(6) O (Output file specification)

[Description format]

-0O[ [drive-number: ]directory]filename

[Function]

Specifies the destination and filename of an output file.

[Explanation]

@ The O option specifies the drive number, directory name,
and filename of a secondary source file to be output
after conversion of symbolic instructions to object codes.

C) If the O option is omitted, the structured assembler
generates an output file in the current directory by giving
the input filename to the output file but with its file
type (extension) changed to ".ASM".

@ "NUL" or "AUX" may be specified as "filename".

[Application example]

<TEST.S>
if( A == 11 )
AX = #0CHH

endif

<How to specify O option in start-up command line>

A>ST78K2 TEST.S ~OSAMPLE. ASM




Option (6) O

<SAMPLE.ASM>
dif( A == #1H )
CMP A #1H
BNZ $
; AX = ¥0C5H
' MOV AX, #0C5H
;endif
??1:




Option (7) E

(7) E (Error list file specification)

[Description format])

-El[drive-number: ]directory]filename

[Function]

Specifies the output destination and filename of an error
list file.

[Explanation]

() The E option specifies the drive number, directory name,
and filename of an error list file to be output.

@ If the E option is omitted, the structured assembler
generates an error list file in the current directory by
giving the input filename to the error list file but with
its file type (extension) changed to ".EST".

@ "NUL" or "AUX" may be specified as "filename".

[Application example]
<TEST.S>»

if( A ==#1H)
A

<How to specify E option in start-up command line>

A>ST78K2 TEST.S -ESAMPLE. EST

------------------

missing endif

A>




Option (7) E

<SAMPLE.ASM>

nissing endif TEST.S
conversion complete, ! error(s) found
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Option ' (8) F

(8) F (Parameter file specification)

[Description format]

-F[[drive-number: ]directory]filename

{Function]

Specifies the input drive number, directory, and filename of
a parameter file.

[Explanation]
(D The F option specifies the drive number, directory name,
and filename of a parameter file to be input,
@ wWith the F option, parameter "filename" cannot be omitted.
If the file type (extension) is omitted from the filename

specification, ".PST" is assumed as the file type.

[Application example]

<TEST.S> (SAMPLE, PST>
if( A == #10 ) TEST. S -ESAMPLE. EST
AX = ROCSH
endif

<How to specify F option in start-up command line>

A>STT8KZ ~FSAMPLE. PST

conversion complete, 0 error{s} found

A>




Option (8) F

As a result of the above command input, TEST.S will be
subjected to preprocessing by the structured assembler and
a secondary source file and an error list file will be

created in TEST.ASM and SAMPLE,EST, respectively.

<S5AMPLE.EST>

conversion complete, 1 error{s) found




CHAPTER 8. INPUT/QUTPUT FILES

The structured assembler has the following three types of input
files:

0 Input source module file

o Include file

o Parameter file (see Chapter 7)

The structured assembler also has the following two types of
cutput files:

o Secondary source module file

o Error list file

8.1 Input Source Module File

The input/output files of the structured assembler are files
which contain the assembly language described in the structured
assembly language subject to preprocessing by the structured
assembler, '

Fig. 8-1 shows an example of an input source module file.

if( A ==¢#0)
TMODO = BC
BC = #0CH
else
BC = $04AH
endif
™0 = XA
CALL XXX

Fig. 8-1. Example of Input Source Module



8.2 Include File

8;2.1 What is an Include file?

The contents of a file separate from an input source module file
can be expanded as is (without change) into the input source
module file. This separate file is called an Include file.

By storing highly versatile symbol declarations in an Include
file, the contents of the Include file can be read into two or

more input source modules {programs).

8.2.2 Usage of Include file

The contents of an Include file will be expanded at the location
of the #include directive described in the socurce module.

Fig. 8-2 shows an example of an input source module file

containing a #include directive and an example of an Include file.

<Input source file> ¢<Include file>
#include "FILE” fdefine SIZE1 #08H
#define SIZE2 #OAH
A=SI1ZE1
B=S1ZE2

<Output source file>

;A=S1ZEl

MOY A, #08H
:B=SIZE2

MOV B, $0AH

Fig. 8-2. Examples of Input Source Mcdule File and Include File



8.3 Secondary Source Module File

A secondary source module file is a source module file which is
output by the structured assembler and becomes a scurce module
to be input to the assembler.

The secondary source module file will be expanded as shown below.

Input source module file Secondary source module file
Control statements of These statements will be
structured assembler output as comments,

Expression statements of

structured assembler

Directives of structured These directives will not be
assembler output.
Comment statements Comment statements will be

output without change.

Other lines Other lines will be output

without change.

Fig. 8-3 shows an example of expanding a secondary source module
file.



<Input source file> <Include file>

#include "FILE" #define SIZE1 #08H
if(A==#0) #define SIZE2 #0AH
TMODO = #0CH
endif
CALL 1XXX
A=S1ZE1
B=SIZE2

<Secondary source module file>

PifC A == #0 )

CMP A, 0

BNZ $721

TMODO = #0CH '

MOV TMODO, $0CH

;endif
7?1:

CALL XXX
:A=S1ZE1

MOV A, #08H
:B=S1ZE2

MOV B, £0AH

Fig. 8-3, Example of Secondary Source File Expansion



8.4 Error List File
An error list file is a file which stores error messages to be
output when the structured assembler is started up.

Fig. 8-4 shows an example of an error list file.

<TEST.S>
if( A ==4%11)
AX = 0C5H

<Start-up of structured assembler>

A>STT8KZ TEST.S ~ESAMPLE. EST

------------------

missing endif

A

<SAMPLE.EST™»

missing endif TEST.S
conversion complete, 1 error(s) found

Fig. 8-4. Example of Error List File



CHAPTER 9.

9.1 Error Messages

9.1.1 Fatal error messages

A fatal error message is output when program
impossible at the start-up of the structured
the structured assembler cannot continue its
output of this error message, the structured
control to the 08S.

ERROR MESSAGES AND TERMINATION INFORMATION

execution becomes
assembler or when
processing. On

assembler returns

Message

2001 Missing input file

Cause

No input file has been specified.

Program action

The structured assembler stops program
execution,

User action

Specify the input file.

Message

A002 Too many input files

Cause

Two or more input filed have been specified.

Program action

The structured assembler stops program
execution.

User action

Specify only one input file,

Message A004 Illegal file name 'filename'
Cause The specified filename contains an illegal

character or the number of characters used
for the filename exceeded the limit value.

Program action

The structured assembler stops program
execution.

User action

Specify the filename with correct characters
or without exceeding the limit value for the
number of characters.




Message

AOO5 TIllegal file specification 'filename'

Cause

The specified file is illegal.

Program action

The structured assembler stops program
execution.

User action

Specify the correct filename.

Message

AQ0Q06 File not found 'filename’

Cause

The specified input file does not exist.

Program action

The structured assembler stops program
execution.

User action

Specify an existing filename as the input
file.

Message

AQ08 File specification conflicted 'filename'

Cause

The input and output filenames were specified
in duplication.

Program action

The structured assembler stops program
execution,

User action

Specify input and output filename different
from each other.

Message

A0C9 Unable to make file 'filename’

Cause

The specified file has bheen write-protected.

Program action

The structured assembler stops program
execution,

User action

Release the write-protect specification of
the file.




Message A070 Directory not found 'filename'
Cause The specified output filename contains a

drive number or directory name which does
not exist,

Program action

The structured assembler stops program
execution.

User action

Specify an existing drive number or
directory name for the output file.

Message A011 Illegal path 'option'
Cause Other than a pathname has been specified for

the displayed coption which must specify a
path as its parameter.

Program action

The structured assembler stops program
execution.

User action

Specify the correct pathname for the
option.

Message A012 Missing parameter 'option'
Cause The parameter required for the displayed

option has not been specified.

Program action

The structured assembler stops program
execution.

User action

Specify the required parameter for the
option.

Message A074 Out of range 'option'
Cause The parameter value specified for the

displayed option is outside the authorized
value range.

Program action

The structured assembler stops program
execution.

User action

Specify the correct value for the option.




Message

A015 Parameter is too long ‘'option'

Cause

The number of characters used to describe
the parameter of the displayed option
exceeded the limit wvalue.

Program action

The structured assembler stops program
execution.

User action

Specify the parameter without exceeding the
limit value for the number of characters.

Message AQ16 Illegal parameter 'option'
Cause A syntax error exists in the parameter

description of the displayed option.

Program action

The structured assembler stops program
execution.

User action

Specify the correct parameter.

Message A017 Too many parameters 'option'
Cause The total number of parameters specified

for the displayved option exceeded the limit
value.

Program action

The structured assembler stops program
execution.

User action

Keep the total number of parameters within
the limit,

Message A018 Option is not recognized 'option'
Cause The specified option name is incorrect.

Program action

The structured assembler stops program
execution.

User action

Specify the correct option name.




Message

A0D19 Parameter file nested

Cause

The F option has been specified in a
parameter file.

Program action

The structured assembler stops program
execution.

User action

Do not specify the F option in a parameter
file.

Message

A020 Parameter file read error 'filename'

Cause

The displayed parameter file contains an
illegal code.

Program action

The structured assembler stops program
execution.

User action

Specify the correct parameter file.

Message

A021 Memory allocation failed

Cause

Memory space is insufficient.

Program action

The structured assembler stops program
execution.

User action

Reserve the required memory space.

Message

A051 No processor specified

Cause

The device model number of the target device

has not been specified.

Program action

The structured assembler stops program
execution,

User action

Specify the device model number of the
target device with the C option.




Message

A052 Tllegal processcr type specified

Cause

The specified device model number is
incorrect,

Program acticn

The structured assembler stops program
execution.

User action

Specify the correct device model number of the
target device with the C option.

Message

cannot define the reserved symbol

Cause

A reserved word has been specified with
the D option.

Program action

The structured assembler stops program
execution.

User action

Do not specify any reserved word with the
D option.

Message

cannot find 'filename'

Cause

An error exists in the file specification
of the displayed Include file.

Program action

The structured assembler stops program
execution,

User action

Specify the correct pathname, directory,
and filename. :

Message

illegal{-sc) character

Cause

A character which cannot be used as a symbol
has been described in the SC option
specification.

Program action

The structured assembler stops program
execution.

User action

Describe the correct character in the SC
option specification.
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Message

read/write error on 'filename'’

Cause

No free disk area exists.

Program action

The structured assembler stops program
execution.

User action

Create a free disk area to read/write the
file.

Message

symbol table overflow

Cause

The number of identifiers exceeded the limit
value.

Program action

The structured assembler stops program
execution.

User action

Reduce the number of identifiers.

Message

too many callt definition

Cause

The number of registered CALLT instructions
exceeded the limit wvalue.

Program action

The structured assembler stops program
execution.

User action

Reduce the number of registered CALLT
instructions.




9.1.2 Ordinary error messages

Ordinary error messages are output to a standard cutput device and

an error list file if any syntax or other errors exist in the

source program description. The structured assembler continues

processing after the output of any of these error message.

<Output format>

filename(nnnn) message source line display

nnnn: indicates the line number of the source file.

As "filename", a directory name is also output. In case of an
Include file, the line number of the file is reset to "1" and

then returns to the original number when the original file is

restored.

Ordinary error messages are as listed below.

its

Message

duplicate definition

Cause

The same call instruction has been specified
by #defcallt directive.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Correct the label registration of the
ffdefcallt directive.

Message

illegal break

Cause

The break statement has been described in
the incorrect position (in other than the
while, repeat, for, or switch statement).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the break statement in the correct
position.




Message

illegal case/default/ends

Cause

The case, default, or ends statement has been
described in the incorrect position,

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the case, default, or ends statement
in the correct position.

Message

illegal continue

Cause

The continue statement has been described in
the incorrect position (in other than the
while, repeat, or for statement).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the continue statement in the
correct position.

Message

illegal elseif/else/endif

Cause

The elseif, else, or endif statement has been
described in the incorrect position.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the elseif, else, or endif statement
in the correct position,.

Message

illegal endw

Cause

The endw statement has been described in the
incorrect position.

Program action

The structured assembler cutputs the source
line as is to the secondary source file,

User action

Describe the endw statement in the correct
position.
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Message

illegal next

Cause

The next statement has been described in the
incorrect position.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the next statement in the correct
position.

Message

illegal register specified

Cause

In the Multiply & Substitute or Divide &
Substitute expression statement, an incorrect
register has been specified.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Confirm the register that can be specified.

Message

illegal until/until bit

Cause

The until or until_bit statement has been
described in the incorrect position.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the until or until bit statement in
the correct position.

Message

illegal #else/#endif

Cause

The #else or #endif directive has been
described in the incorrect position.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the f#else or #endif directive in
the correct position.




Message

illegal #endcallt

Cause

The #endcallt directive has been described in
the incorrect position,

Program action

The structured assembler outputs the 'source
line as is to the secondary source file.

User action

Describe the #endcallt directive in the
correct position.

Message

missing endif

Cause

The endif statement is missing (from the if
block}).

Program action

The structured assembler outputs the source
line as is to the secondary source file,

User action

Describe the endif statement in the correct
position.

Message

missing ends

Cause

The ends statement is missing {(from the
switch block}).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the ends statement in the correct
position.

Message

missing endw

Cause

The endw statement is missing (from the
while or while bit block).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the endw statement in the ccrrect
position.
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Message

missing next

Cause

The next statement is missing (from the
for block).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the next statement in the correct
position.

Message

missing until/until _bit

Cause

The until or until_bit statement is missing
(from the repeat block).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the until or until bit statement in
the correct position.

Message

missing #endcallt

Cause

-The #endcallt directive is missing {(from the

f#idefcallt block).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the #endcallt directive in the
correct position.

Message

missing #endif

Cause

The #endif directive is missing (from the
#ifdef block).

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the #endif directive in the
correct position,




Message

nest level error

Cause

A nesting error exists. (Nesting level
exceeded the limit value).

Program action

The structured assembler outputs the source
line as is to the secondary source file,

User action

Describe the correct control statement.

Message

syntax error

Cause

A syntax error exists in the described
statement.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Describe the statement by following the
syntax of the assembly language.

Message

too many callt instructions

Cause

Instructions to be defined in the #defcallt-
ffendcallt block are excessive.

Program action

The structured assembler cutputs the source
line as is to the secondary source file.

User action

Keep the number of instructions to be defined
in the #defcallt-#endcallt block within the
limit wvalue.

Message

too many characters in a line

Cause

The length of one line exceeded the limit
value.

Program action

The structured assembler outputs the source
line as is to the secondary source file.

User action

Keep the length of one line within the limit
value (120 characters max.).




Message too many include files

Cause f##include directive exists in the Include
file.

Program action | The structured assembler outputs the source
line as is to the secondary source file.

User action Do not write #include directive in an
Include file.
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9.1.3 Warning message

A warning message is not an error message but is output to alert

the operator of that an undesirable process is being performed.

Thus, the warning message is not counted as an error and the

structured assembler accepts the process as valid and continues

its processing.

<Qutput format>»

filename(nnnn) warning:message source line display

Message

warning symbol redefinition

Cause

A symbol has been redefined by #define
directive.

Program action

The structured assembler accepts the last
defined symbol as valid.

User action

Correct the directive description if the
first defined symbol should be accepted as
valid.




9.2 Termination Information
The EXIT STATUS information to be returned to the 05 when the

structured assembler is terminated is shown below.

EXIT (0} «es.. Normal termination

EXIT (1) ..... Abnormal termination (More than one error have
been detected.)

EXIT (2) ..... Program has been aborted due to fatal error.



(1)

(2)

(3)

(4)

(5}

(6)

CHAPTER 10. LIST OF LIMIT VALUES

Number of characters per line of source program:
120 characters (excluding LF or CR)

Number of symbols (identifiers) that can be registered
with #define directive:

512 symbols (excluding reserved words)

Nesting level of control statements:
31 levels

Nesting level of Conditional processing (#ifdef) directives:

8 levels
Number of CALLT substituting (#defcallt) directives that
can be described:

32 times per source program

Nesting level of Include (#include) directives:

Nesting is not allowed.
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APPENDIXES

LEGEND:

The symbols used in these appendixes and their meanings are as
shown below.

0 Types of Structured Assemblers

Symbol [ Meaning
0 Applies to ST78X0.
I Applies to ST78K1.
IT Applies to ST78K2.
ITT Applies to ST78K3.
VI Applies to ST78K6.

o Symbols in the Operand field

Symbol | Meaning

+ Autoincrement

# Immediate data

! Absolute address
Relative address
Bit inversion

1 Indirect addressing

o M/ N

1-megabyte extended space

-Al-



o Symbols with ST78K0/ST78K1

Representation Method of descrition

format

r X(RO), A(R?), C(R2), B(R3), E(R4), D(R5,}
L(R6), H(R7)

r A, B

r2 B, C

r3 D, E, E+

r4 D, E

rp AX{(RPO), BC(RP1), DE(RP2), HL{RP3)

sfr Special function register symbol

sfrp Special function register symbol
(16-bit register)

saddr FEZ20H to FF1FH; Immediate data or label

saddrp FE20H to FF1FH: Immediate data (provided

bit0=0) or label )

addrileé 0000H to FFFFH; Immediate data or label

addr13 0000H to 1FFFH; Immediate data or label

addrii 0800H to OFFFH; Immediate data or label

addr5 0040H to OO07EH; Immediate data or label

word 16-bit immediate data or label

byte 8-bit immediate data or label

bit 3-bit immediate data or label

n 3-bit immediate data

Note: With the uPD78112, saddr or saddrp becomes FE40H to

FF1FH,
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o Symbols with ST78K2

Representation Method of descrition
format
r X(R0), A(R1), C(R2), B(R3), E(R4), D(RS5,)
L(R6), H(R7)
ri B, C
rp AX{RP0O), BC(RP1), DE(RP2), HL(RP3)
sfr Special function register symbol
sfrp Special function register symbol
(16-bit register)
mem [DE], [EL],[DE+],[HL+],[DE-],[HL-],
[DE+byte], [HL+byte], [SP+byte],
word{Al, word[B], word[DE], word[HL]
mem1 [DE], [HL]
saddr FE20H to FF1FH; Immediate data or label
saddrp FE20H to FF1EH: Immediate data (provided
bit0=0) or label
addr16 0000H to FFFFH; Immediate data or label
(with data access)
0000H to FE7FH; Immediate data or label
(with BR instruction)
word 16-bit immediate data or label
byte 8-bit immediate data or label
bit 3-bit immediate data or label
n 3-bit immediate data
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o Symbols with ST78K3

Representation Method of descrition
format
r RSS=0: X(RO), A(R1), C(R2), B(R3),
VP; (R8), VPy(RI), UP{(R10), UPyL(R11),
E(R12), D(R13), L(R14), H{(R15)
RS8=1: X(R4), A(R5), C(R6), B(R7),
VP (R8), VPy(R9), UP;(R10), UPL(R11),
E(R12), D(R13), L(R14), H(R15)
ri RO, R1, R2, R3, R4, R5, R6, R7
r2 R2, R3
rp RS5=0: AX(RPO)}, BC(RP1)}, VP(RP4), UP(RP5),
DE(RP6}, HL(RP7)
RSS=1: AX(RP2), BC{(RP3), VP(RP4), UP(RP5),
DE(RP6), HL(RP7)
rpl RPO, RP1, RP2, RP3, RP4, RP5, RP6, RP7
rp2 DE, HL, VP, UP
sfr Special function register symbol
sfrp Special function register symbol
(16-bit register)
mem (DE}, [HL],[DE+],[HL+],[DE-],[HL-1,
[VP], [UP], [DE+A], [HL+Al, [DE+B],
[HL+B], [VP+DE], [VP+HL], [DE+bytel],
[HL+byte], [VP+bytel, [UP+byte], [SP+byte],
word[A], word[B], word{DE], word{HL]
saddr FE20H to FF1FH; Immediate data or label
saddrp FE20H to FF1EH: Immediate data (provided
. bit0=0) or label
taddrleé 0000H to FE7FH; Immediate data or label
{(provided addresses up to
FFFF must be described with
MOV instruction)
word 16-bit immediate data or label
byte B-bit immediate data or label
bit 3-bit immediate data or label
n 3-bit immediate data (0 to 7)
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o Symbols with ST78Ké6

Representation Method of descrition

format

br, br' ROL, ROH, R1L, R1H, R2L, R2H, R3L, R3H
R4L, R4H, R5L, R5H, R6L, R6&H, R7L, R7H

br1 ROL, ROH, R1L, R1H, R2L, R2H, R3L, R3H

br2 ROL, ROH

wrL ROL, R1L, R2L, R3L, R4L, R5L, R6L, R7L

wr, wr' RO, R1, R2, R3, R4, R5, R6, R7

wrl RO, R1, R2, R3

wr2 R4, R5, R6, R7

wr3 RO, R1

wri R6, R7

wrpL RO, R2, R4, R6

wIrp RP0O, RP1, RP2, RP3

bsfr Special function register symbol

wsfr Special function register symbol

(16-bit register)

post RO, R1, R2, R3, R4, R5, R6, R7 (Two or mocre
registers may be described)
mem [wr], [wr-1, [wr+] : Register indirect
addressing

B:byte[wr], W:word[wr] : Based addressing
[wr2](wrl) : Based indexed addressing with
scaling
B:byte[wr2}l(wril), Wiword{wr2](wrl):
Based indexed addressing with
scaling + displacement
taddr16 : Direct addressing
laddri16(wr) : Indexed addressing w/scaling
mem’ [wr2], [wr2-], [wr2+] : Register indirect
addressing
B:byte[wr2], W:word[wr2]: Based addressing

laddri1é : Direct addressing
md [R6+], [R6-]
ms [R7+]1, [R7-1]
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Representation
format

Method of descrition

bsaddr, bsaddr’

wsaddr, wsaddr'

dsaddr

addr16
addr8

dword
word
byte
bitd/bit3
n5/n4/n4

FCOOH to FEFFH;

FCOOH to FEFEH;

FCOOH to FEFCH;

0000H to FFFFH;
0000H to OOFFH:

Immediate data or label
(8-bit manipulation)
Immediate data (provided
bit0=0) or label

{16-bit manipulation)
Immediate data (provided
bit0,1=0) or label

-{32-bit manipulation)

Immediate data or label

Immediate data or label

32-bit immediate data or name

16-bit immediate data or name

8-bit immediate data or name

4-/3-bit immediate data or name

5-/4-/3-bit immediate data or name
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APPENDIX A. LIST OF STATEMENT STRUCTURES

A-1. Control Statements

(see Note 1)

Control Description format
statement
if if (condition expression 1) [register name]
if caluse
elseif (condition expression 2) [register name]
elseif clause
else
else clause
endif
switch switch (symbol)

case constant 1:

case 1 cause
case constant 2:

case 2 cause
case constant N:

case N cause
default:

default clause

ends

for

{see Note 2)

for (expression 1;expression 2;expression 3)
[(register name)]
instruction group

next

while while (condition expression) [(register name)]
instruction group
endw
until repeat
instruction group
until (condition expression) [{register name)]
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Control

Description format

statement
break break
continue continue
goto goto label
if bit if bit (bit condition expression 1)
if clause
elseif bit (bit condition expression 2)
elseif clause
else
else clause
endif
while bit while bit (bit condition expression)
instruction group
endw
until bit repeat

instruction group
until bit (bit condition expression)
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Note 1. The following symbols may be described in the switch

statement.

Symbol Operation 0 I I ITy VI

r if r=constant i, then goto clause i. o) o o | x X

r1 if ri=constant i, then goto clause i. X X X o) X

br if br=constant i, then goto clause i. X X X X o)

bri if brl=constant i, then goto clause 1i. X X X X o

[DE] if (DE}=constant i, then goto clause i.| o X X X X

[HL] if (HL)=constant i, then goto clause i.| o o) X b X

[HL+byte] | if (HL+byte)=constant i, then goto o] X X X X
clause 1i.

[HL+B] if (HL+B)=constant i, then goto o) X X X X
clause 1i.

[HL+C] if (HL+C)=constant i, then goto o] X e X b4
clause i.

[r3] if (FEOOH+r3)=constant i, then goto X o X b4 bed
clause i. (r3=00H to FFH)

word[r1] if (word+r1}=constant i, then goto X o X x X
clause i.

saddr if (saddr)=constant i, then goto o o o o X
clause i,

bsaddr if (bsaddr)=constant i, then goto X X X X o
clause i,

sfr if sfr=constant i, then goto clause i. o} (o} o (o} X

bsfr if bsfr=constant i, then goto clause i.| x X X X 0

mem if (mem)=constant i, then goto X X o 0 o
clause i.

&mem if {&mem)=constant i, then goto X X o X X
clause i.

{ saddrp] if (saddrp)=constant i, then goto X X X 0 X
clause i.

laddri16 if (!addr16)=constant i, then goto o X o o X
clause i.

&laddrise if (&!addrl16)=constant i, then goto X X o X X
clause i.

PSW if PSW=constant i, then goto clause i. o X o] X X

PSWH if PSWH=constant i, then goto clause i.| x X b4 o pid

PSWL if PSWL=constant i, then goto clause i.| x X X o} x

AX if AX=constant i, then goto clause i. (o} 0 o] o} b4

rp if rp=constant i, then goto clause i. o] X X b4 X

saddrp if (saddrp)=constant i, then goto o) o o] o] b'e
clause 1i.

sfrp if sfrp=constant i, then goto clause i.| o Lo} o) e} X

mem’ if (memi)=constant i, then goto X X o X o
clause 1i.

&mem1 if (&meml)=constant i, then goto x % o X X
clause i.

wr if wr=constant i, then goto clause i. X X b4 X o}

wsaddrp if (wsaddrp)=constant i, then goto X X X X s}
clause 1i.

wsfrp if (wsfrp)=constant i, then goto X X X X o
clause 1i.

WIrp if wrp=constant i, then goto clause 1i. X X X X o

dsaddrp if {dsaddrp)=constant i, then goto X X X X 0

clause 1i.
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Note 2.

Symbols that can be used in for statement

a {alpha), B8 (beta),
described in the

7 (gamma), and § (delta) that can be
for statement are as shown below

(provided expression 1T must be a substitution expression,
expression 2 be a relational operator expression, and

expression 3 be a counter (incrmenet/decrement) statement).

<78K0/1/0/1>

a 7 ) ¢l |ni{m
- r Zhyte A QIO0(0O]| x
- r #byte r X100 x
- rl #byte rl X [ x| x O
- A #hyte #byte QlOoI1C|0O
- A #byte r OO0 x
- A #byte rl x[xix 1O
- A #hyte saddr Oolololo
- A *byte sfr xO10|0
- A #byte [rd] * |0l x| x
- A #byte [HL] OO x|x
- A #byte laddr16 Ol xix]x
- A #byte {HL+byte] 1O x]x|x
- A #byte [HL + B] Ol x| x]|x
- A #byte [HL +C) Ofx|x|x
- A #byte Zen x| xlOlO
- A #byte &mem xx1Qlx
- r r r x[O10] x
- A r #byte olo|C|x
- A r r OlIC|0| =
- A r saddr QOO x
- A T sfr x OO x
- A r [rd} % |Oix{x
- A r [HL] ololx|x
- A r laddr16 Olx[x|x
- A r [HL +byte] Ofx|x|x
- A r (ML + B] Of x| x]|x
- A r [HL +C) Ol x| x|x
- A r men X x]O{x
- A r &men x{x|O|x
= A Tl #byte XxIx|x |0
- A rl 1l x[x|x]|O
- A rl saddr X x|{x10
- A rl sfr x| x|x O
- A rl men XIx{x10O
- A saddr #byte O|01010
- A saddr r O|O|0O]| x
- A saddr rl xIx|x |0
- A saddr saddr O|1C|0|0
- A saddr sfr 10|00
- A saddr [r4] x O] x| x
- A saddr [HL] O|O}xjx
- A saddr laddrl6 O[x|x|x
- A saddr [ HL +byte] Ofpx{x|x
- A saddr ' Olx|x|x

[HL +B]
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Note 2. Symbols that can be used in for statement (contd)

<78K0/I/11_/IH>

a ¥ ) Olr{ojm
- A saddr [HL + C) Ol x| x|x
- A saddr mem x| x{O10
- A saddr &men x| x[Of x
- A sfr #byte Olo|0|0
- A sfr rl x| x|Ix|0O
- A sfr T OO0 x
- A sfr saddr ClOI010
- A sfr sfr x|O|0[0O
-~ A sfr {rd} x [Of x| x
- A sfr [HL] O|O[x|x
- A sfr taddrl6 Ol x| x| x
- A sfr [HL +byte] Clx|x|x
- A sfr [HL + B) OfFx|x|x
- A sfr [HL + C) Ol x x| x
- A sfr nem XX |C[O
- A sfr &men x| x O x
- A [r3] *byte x O] x| x
- A [z3] T x| Ol x|x
- A (r3) saddr x |O] x| x
- A {r3) sfr x|O] x| x
- A (r3] frd) Xx 1O x| x
- A (r3) (HL] x O] x| x
- A (DE] #byte O x{x]|x
- A {DE] r Ol x| x|x
= A (DE] saddr Of x| x| x
- A [DE] (HL] O|xyx|x
- A [DE] laddrl6 Ofx|x]|x
- A {DE] [ HL +byte] Ol x| x|x
- A (DE} [HL + B] Ol x| x|x
- A [DE] [HL + C] O x|x]|x
- A [HL] Hbyte OO x|x
= A (HL] r O[O x|x
- A [HL] saddr ClOfx|x
- A (HL] sfr x 1O x| x
- A [HL] [r4] x 10O x| x
- A [HL] [HL] OO x| x
- A [HL] laddrl6 Of x| x| x
- A (HL] [ HL +byte] Clx|x|x
- A [HL] (HL + B] Of x| x|x
- A [HL] (HL + C) Ol x| x|x
- A word[rl) #hyte X[ Ol = x
- A word[r1} r x | O] x| x
- A word([rl] saddr X [O] x| x
- A word(r1] sfr 10| x| x
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Note 2. Symbols that can be used in for statement {(contd)

<78K0/1,/0/H>

a 7 5 G| I |Om
- A word[rl) [rd] x O x| x
- A word([rl] [HL] x O] x| %
- A men #byte * [ x 1010
- A mem r xIx1Olx
- A memn rl x{xix|O
- A mem saddr X{xjO|O
- A mem sfr x| x OO
- A mem mem x| x OO
- A mem &men x [ x O} x
- A &men #byte X x 1O x
- A &menm r x I x 1O x
- A &men saddr X | X 10O|x%
- A &men sfr x[x|O|x
- A &men mem x| x 1O} x
- A & men &men x| x1Ol x|
- A (saddrp] #byte x| x| x |0
- A [saddrp) rl x| x|xt0
- A [saddrp] saddr x [ x| x{O
- A [saddrp) sfr x| x| xiO
- A [saddrp] mem x| x| xtO
- A taddrlb #byte Clx|O|0
- A 'addr16 r Ol x|Ofx
- A laddr16 rl x| x|x|C
- A laddri6 saddr Ol=x[0O]|O
- A laddrif sfr x| x{O|0O
- A Taddr16 [HL] O x| x|x
- A laddri6 'addrl6 O x| x]|x
- A Yaddr16 [HL +byte] Ol x]x{x
- A laddrl6 [HL + B} O x| x{x
- A laddr16 [HL + C} Qx| x|x
- A laddr16 mem x [x]O]0O
- A laddrl6 & men x I x O] x
- A & laddr16 #byte x| x|O|x)]
- A & laddrl6 T x| x[O]x
- A & laddrl6 saddr x| x| Ofx
- A & lagdr16 sfr x| x|Ofx
- A & laddr16 mem x| x O x
- A & laddr16 &men x| xiGCfx
- A PSW #byte QOO | x
- A PSW T QO[O | x
- A PSW saddr O|C|O}x
- A PSW sfr X |ClO} x
- A PsSw frd] x 1O x| x
- A PSW (HL] QIO x| x
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Note 2. Symbols that can be used in for statement (contd)

<78K0O/ I /1>

a B ¥ 8 0|1 |0
- A PSW Yaddr16 Ol x|x|x
- A PSW [HL +byte) Opx{x|x
- A PSW {HL + B) Ol x| x|x
- A PSW [HL + C] Clx | x|[x
- A PSW mem x| xjOx
- A PSW &nen x| x 10 x
- A PSWH #byte x [ x| %O
- A PSWH rl x | x| x|O
- A PSWH saddr x| x| x10O
- A PSWH sfr x| x|{x10O
- A PSWH men x I x 1 x {0
- A PSWL byte x| x[x]|O
- A PSWL rl x{x =0
- A PSWL saddr x| x|x |0
- A PSWL sfr x [ x| x|O
- A PSWL mem x| x| x|O
- A [HL +byte] #byte O x| x|x
- A [HL +byte] r Ol xlx|x
- A [ HL+byte} saddr Ol xx]x
- A [HL +byte] {HL] Ofx§x|x
- A [HL+byte) laddr16 Ofx|x|x
- A [HL +byte] [HL+byte] Opx|x]|x
- A [HL +byte] {HL + B] Ofx|x]|x
- A [ HL +byte) [HL +C] Clx|x|x
- A [HL + B] Zhyte Clx|x|x
- A [HL + B)] r Ol x| x|x
- A [HL + B] saddr Oix|x|x
- A [HL + B] [HL] Olx|x|x
- A [HL + E] laddrl6 Olxyxix
- A fHL + B) [ HL +byte] Ol x|xix
- A [HL + B] [HL. + B] Ofxlxix
- A [HL + B] [HL +C] Ofx|x{x
- A [HL + C] #byte Ofx|x|x
- A [HL + C] T Of x| x|x
- A (HL +C] saddr Ol x| =x|x
- A [HL 4+ C] [HL] O xpx|x
- A [HL +C] laddr16 O x)x|x
- A [HL + C} {HL+byte] O x{x|x
- A [HL + C) [HL + B] O] x| x|x
- A [HL + C) [HL + C] O] x| x|x
- saddr #byte #byte Q|00 0
- saddr #byte saddr x| x{O1O
- saddr A #byte O|10|0O|0
- saddr A saddr x [ x1O10
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Note 2. Symbols that can be used in for statement (contd)
| | <78K0/1,/0,/W>

B r ) OlI|ODIim
- saddr saddr #byte x| x[OIO
- saddr saddr saddr x| x|OIO
- o2 #word rpl x| x1Ix1O
- AX # word #word Ol1C|o| x
- AX #word P x |O1O|x
- AX #word saddrp x 1Ol1O| x
- AX #word sfrp x Q1O x
- AX o) #word x |Q|O| %
- AX D Ip x Q1O x
- AX byo) saddrp x |QO|O| x
- AX fye) sfrp x 10O x
- AX saddrp #word x{O|O| x
- AX saddrp rp x|O|Of x
- AX saddrp saddrp x 10|10 x
- AX saddrp sfrp x 1O|O| x
- AX sfrp #word x10O|0O]| x
- AX sfrp D x| OO} x
- AX sfrp saddrp x OO} %
- AX sfrp sfrp xjOlO| %
- AX mem] #word Xxtx O] x
- AX meml b94) X x O x
- AX menl saddrp x I xtOix
- AX men} sirp x| x|Ofx
- AX & men] #word x{x 0] x
- AX S:meml p x| x| Ofx
- AX &meml saddrp x [ x10O}f %
- AX &menl sfrp x| x 1O} %
- saddrp #word #word x| x| xtO
- saddrp #word saddrp x{x|x|O
- saddrp AX #word X|x|Ix|{O
- saddrp AX saddrp x| x| x]O
- saddrp saddrp #word x| x1xtO
- saddrp saddrp saddrp X{x|x10O
A r r tthyte O x| x|x
A r r saddr Qx| x|x
A T T [HL) O x| x|x
A r T laddrl6 O x|x|x
A r r { HL+byte]) O x|x|x
A r by {HL + B] Ol x| x| x
A r r [HL + C) Ofx|x|x
A rl #byte #byte x| x| %[O
A rl #byte saddr x| x|=x{0O
A rl #byte sfr x| x|x|{O
A rl #byte mem x|x|x|O
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Note 2. Symbols that can be used in for statement (contd)
<78K0/1./01 /71>

7 0 o1 |(o(m
A r saddr #byte Cl1O10O]| x
A r saddr saddr ClOIDIx
A r saddr sfr x|O|lO1 x
A r saddr [r4] x| Of x|x
A r saddr [HL] OO xtx
A r saddr laddri6 Clx|x|x
A r saddr [HL+byte] Ol x| x|x
A r saddr [HL + B] Of x| x|x
A r saddr [HL + €] Clx|x|x
A r saddr mem x1x | Of x
A r saddr &mem x| x| O] x
A rl saddr fthyte X | x| x|0
A rl saddr saddr x | x| x|O
A rl saddr sfr X | x| xiO
A rl saddr mem X|x|x|O
A r sfr #byte O10|C| x
A r sfr saddr Ol1010 | =
A r sfr sfr x1O10 ]| x
A T sfr [r4] x Ol x| x
A r sfr [HL} ClOjx|x
A r sfr laddrié O xfxix
A r sfr THL+byte] Ol x| x| x
A r sfr [HL + B) Of x| x|x
A T sfr [HL+C] O x| x|x
A r sfr men x|x |0 x
A r sfr & mem X |x|10Ojx
A rl sfr #byte x| x{xi0
A rl sfr saddr x[x|x|O
A rl sfr sfr x [ x1x 10O
A rl sfr men X |%x|x|O
A T [r3] #byte X | O] x| x
A r [r3] saddr x (O] x| x
A r [r3] sfr x | O x| x
A r [r3] [rd)] x | O x| x
A r [r3] [HL] x [O] x| x
A r [DE] #hyte Ol x|x|x
A r [DE] saddr Ol x| x|x
A r [DE] [HL] Ol x| x|x
A r (DE] taddr16 Ofx]x|x
A r [DE] {HL +byte] Of x| x|x
A r [DE] [HL + B} Olxlx|x
A r [DE] “[HL + C] Ol x{x|x
A r (HL] #byte O10*|x
A r [HL] saddr OO0 x| x
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Note 2. Symbols that can be used in for statement (contd)

<78KO/1./1/H>

7 8 o(rjo|m

A r [HL] sfr x 1O x| x
A r [HL] {r4) x (O] x| x
A r {HL] (HL] OO0 x| x
A r {HL] Yaddr1s Ol x| x|x
A r (HL] [ HL +byte] Ol x| x| x
A T [HL1 [HL + B] Ofx|x|x
A r [HL] [HL + C) Ol x1x|x
A r word[rl] #hyte x 1O x|x
A r word[r1] saddr x |0 x| x
A r word{rl] sfr x O x| x
A r word{rl} (r4} x|O] x| x
A r word(rl] [HL] x 1O x 1 x
A r mem #byte x| x|Ofx
A r mem saddr x| x [O] x
A r mem sfr x 1 x|Ofx
A r mem mem x| x|Ofx
A r mem & men x| x|Ofx
A rl mem #byte x| x| x 1O
A rl nen saddr X|x|x |0
A rl mem sfr Xxfx|x|1O
A rl nem mem X[ x|x|O
A rl [saddrp) #byte x1x|Ix|0
A rl (saddrp) saddr Xix|x|O
A rl [saddrp) sfr x| x|x]|O
A rl {saddrp] nen x|x|x|O
A r & mem #byte X [ x 10| x
A r &pen saddr x| xi0O|x
A r & men sfr x [ x10]x
A T &mem men x| x[O]x
A r & men & men x| x O] x
A r laddr16 #byte Ox|Ofx
A T laddr16 saddr Ol x|Ofx
A r laddr16 sfr X O} x
A r “laddrl$ (HL] Oix|xtx
A r laddr16 laddri6 Ofx|x|x
A r laddr16 [HL +byte] Olx|[xix
A r 'addr16 [HL + B] Ofx|x|x
A r laddr16 [HL + C) Ol x| x|x
A r laddr16 men X I x| O x
A r taddr16 &men x| x|O|x
A rl taddrl6 #byte x| x| x{C
A rl laddrl8 saddr X|x{x|O
A rl laddrl6 sfr X |x{x|O
A rl ladgrlf men xipx1x10
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Note 2. Symbols that can be used in for statement (contd)

<T78K0/1/0/I>

7 ) |10 II

A r & laddr16 #byte xix O] x
A T & laddr16 saddr xtx{O|x
A r & laddrlb sfr x| x]10] %
A T & laddrlb mem x{x{10]|x
A r & laddr16 &men x| x|O| x
A r {HL +byte] #byte Of x| x| %
A T [HL +byte] saddr Ol x| x|x
A T [HL +byte] [HL] Of x| x| x
A r [HL +byte] 'addrié O|x|x|fx
A r [HL +byie] [ HL +byte] Ofx|fxjx
A T [HL +byte] [HL + B] O x| x| x
A r [HL +byte] [HL +C] Ofpx|x|x
A r [HL + B] #byte O x|x|x
A r [HL + B] saddr O x| x{x
A r (HL + B) (HL) Olx|x|x
A r [HL + B] 1addr16 Of x| x| x
A r [HL + B] {HL +byte] Ofx|x|x
A r [HL + B] [HL + B] Of x| x|x
A r [HL + B] HL +C] O x|x|x
A r [HL + C] #byte Ol x| x| x
A r [HL + C] saddr O x| x|x
A r [HL + C] (HL] Ol x| x| x
A r [HL + C] laddrl6 Ol x| x| x
A r [HL + C] [ HL +byte] Ol x| x|x
A r [HL + C] [HL + B] Cix|x]|x
A r [HL + C} [HL +C] Clx|x|x
A r PSW #byte Cl1O|10| x
A r PSW saddr C|O|C| x
A r PSW sfr x | OO}l x
A r PSW [r4] x | O x| x
A r PSW [HL] Ol x| x
A r PSW laddr16 O xix{x
A r PSW [HL +byte] Ol x|x{x
A r PSW [HL + B} Ol x| x|x
A r PsSw [HL + C] Oix|x{x
A r PSW mem x| x || x
A r PSW &mem x| x|O| x
A rl PSWH #hyte Xx{x|x O
A rl PSWH saddr x{x|x|O
A rl PSWH sfr X|xix|O
A rl PSWH mem x| x| x|0O
A rl PSWL #hyte x [ x| x{O
A rl PSWL saddr x| x| xi0
A rl PSWL sfr x | x i x 1O
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Note 2. Symbols that can be used in for statement (contd)

<78K0/1/0,/1>.
B 7 é O 1 |{0|m
A rl PSWL mem x| x| x1O
A saddr r r x OO %
A saddr r saddr OlO] x| x
A saddr r sfr x |OO] x
A saddr r (rd] XHO | x| %
A saddr r [HL] OO x| x
A saddr r ltaddrl6 Qflx|x|x
A saddr r [ HL +byte] Ol xfx|x
A saddr r [HL + B] Ol x| x|x
A saddr r [HL +C] Ofx|x|x
A saddr r meti x| x|O| %
A saddr T &men x| x]1O|x
A saddr rl rl X xix|CO
A saddr rl sfr x [ x{x |0
A saddr rl mem x[xix|O
A saddr saddr r x [Of x| x
A saddr saddr saddr ClO| x|x
A saddr saddr sfr x |O| x{x
A saddr saddr [r4] X O x| %
A saddr saddr [HL] OO x}x
A saddr saddr laddr1$ Ofx|x|x
A saddr saddr [HL+byte] Oix|{x|x
A saddr saddr [HL + B] Ofx|x|x
A saddr saddr [HL + (] Ofx|x|x
A saddr sfr T x|C|C|x
A saddr sfr rl X1 X | X0
A saddr sfr saddr OO x|x
A saddr sfr sfr Xx1010|C
A saddr sfr [r4] x| O x| x
A saddr sir [HL] ClOpx|x
A saddr sir laddrl6 O x|x{x
A saddr sfr [HL +byte] Of x| x]x
A saddr sfr [HL + B] Of x| =x1x
A saddr sfr [HL + C) O x| xx
A saddr sfr mem X[ x{O|O
A saddr sfr & mem x {x|O]x
A saddr (r3] r xJO| x| x
A saddr [r3) saddr X1O| x| x*
A saddr (r3) sfr X310l x| x
A saddr (r3] [rd] X [Of x| x
A saddr [x3] [HL] x |Of x| x
A saddr (DE] saddr Ol xlIx|x
A saddr [DE] [HL] O x|x|x
A saddr [DE] laddrl6 Olx|x]x
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Note 2. Symbols that can be used in for statement (contd)

<78K0/1 /1 /1>

a 8 y & 0|10
A rl (DE] [ HL<byte] O x|x(x
A saddr (DE] [HL + B} Ol x| xix
A saddr {DE] [HL + C] Of x| x1x
A saddr [HL] I X |0 x| %
A saddr [HL] saddr OlOol x| x
A saddr [HL] sfr x|O) x| x
A saddr [HL] Ird) x [0 x| %
A saddr [HL] [HL] O|O]x]|x
A saddr [HL] laddrl6 O x{x]|x
A saddr [HL] [HL+byte] Ol xix|x
A saddr [HL] [HL + B] Ofx]x|[x
A saddr [HL] [HL +C] Ol x{x|x
A saddr word[r1] r x [Of x| x
A saddr word[ri] saddr XJO x| x
A saddr vord(rl] sfr x 1O x| x
A saddr word[rl] [rd] x| Of x| x
A saddr word[rl} [HL] X |O] x| %
A saddr mem r X x|Ofx
A saddr mem rl x|x|x|[O
A saddr menm sfr X1 x |00
A saddr men mem xIx|1O|0
A saddr mem & mem x x| O] x
A saddr [saddrp) rl x| x|1x{D
A saddr . [saddrp) sfr x| x|[xtO
A saddr [saddzrp] mem X | x| xtO
A saddr & men r x| x|Ofx
A saddr &men sfr x| = |Ofx
A saddr &nen mea x1x[Of %
A saddr & mem & men x 1 x|Ofx
A saddr laddr16 r x{x 1O} x
A saddr laddr16 rl x{x|x{O
A saddr laddr16 saddr Oixpxjx
A saddr laddr16 sfr x| x|010
A saddr laddr16 [HL] O|x{x|x
A saddr laddri6 taddri6 Ol x| x{x
A saddr faddrl6 [HL +byte] Ol x| x|x
A saddr Taddr16 [HL + B] Of x| x| x
A saddr laddrl6 HL+Q O x| x|x
A saddr taddr16 nem x| x1O10
A saddr laddrls & mem x| x O
A saddr & laddrl$ T x| x|]O|x%
A saddr & 1addrl6 sfr x| x O x
A saddr & 'addr16 mem x|[x]|O|x
A saddr & !addrl & menm x| x 10O %
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Note 2. Symbols that can be used in for statement {contd)

. <T78KO/ 1./ ./H>
a B 7 5 0f1|D|m
A rl [HL+byte] saddr Olx|x|x
A saddr [HL+byte] [HL] Ofx|x1x
A saddr - [HL +byte} laddr16 OQlx]x|x
A saddr * [HL+byte] [HL +byte) Ol x| x|x
A saddr {HL+byte] [HL +B] Ol x|x]|x
A saddr [HL +byte] [HL + C] O x{x]x
A saddr [HL + B) saddr Of x| xfx
A saddr [HL + B] [HL] O x| xfx
A saddr [HL + B] laddr16 Oyx|x|x
A saddr {HL + B)] [HL +byte] Of x| x|x
A " saddr (HL + B] [HL +B] . Ofxyx|x
A saddr [HL + B] [HL + C] O x{x|x
A saddr [HL + C} saddr O x| x|x
A saddr [HL + ¢} (HL] O x|x|x
A saddr {HL + C] taddr16 Ofjx|x|x
A saddr [HL + C) [ HL +byte] Of x| x|x
A saddr [HL + C) [HL + B] Olx|xjix
A saddr [HL + C] [HL +C] Clx|x|x
A saddr PSW T x 1010 x
A saddr PSW saddr OO x|x
A saddr PSW sir x OO x
A saddr PSW [r4] x |Of x| x
A saddr PSW [ML] IO} x| x
A saddr ‘ PSW laddr16 Ofx|x|x
A saddr PSW {HL +byte] Ol x|x|x
A saddr PSW [HL + B] Crx|x|x
A saddr PSW [HL + C] Ol x| x|x
A saddr PSW mem X Ix1Ofx
A saddr PSW & mem x| x|Ofx
A saddr PSWH rl X |Ix§x|0O
A saddr PSWH sfr x| x| x|O
A saddr PSWH men xix|x|O
A saddr PSWL rl x| x| x|O
A saddr PSWL sfr x| x| xiO
A saddr PSWL mea x{x|Ix|O
AX o saddrp £word O|0|0O] x
AX Ip saddrp T orp x[O]O] x
AX D saddrp saddrp x1O1O|
AX Ip saddrp sfrp x| QIO
AX p2 saddrp saddrp x| x|[x|O
AX rpd saddrp sfrp X[ x| x]O
AX p sfrp #word ClO|0]| x
AX D sfrp p x1O|Ofx
AX Ip sfrp saddrp x OO0 x
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Note 2.

Symbols that can be used in for statement (contd)

<T8KQ/1/0/M>

a B 7 ] 0T |0
AX rp sfrp sfrp x Q10O }IC
AX rpd sfrp saddrp x [ x| x1O
AX p2 sfrp sfrp x| x| x{O
AX p meml #word x| x| O] x
AX p meml Ip x| x|CO| %
AX by memt saddrp X |x|Ofx
AX b3 meml sfrp x| x|O|x
AX P &mnenl #word x| x O} x
AX Ip &meml Ip x| x O] %
AX rp &meml saddrp x| xtOf %
AX Ip &mem] sfrp x| x 1O} %
AX D Ip #word Of x ¥ x|x
AX 3! taddr16 #word O|xix|x
AX saddrp rpl rpl x| x]x10O
AX saddrp rpl sfrp X | xix|O
AX saddrp sfrp rpl x| x|x|O
AX saddzp sfrp sfrp x| x1x{O
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Note 2. Symbols that can be used in for statement (contd)

- <TBK/VI>

B 7 ¢ a B 7 ¢
br #byte #byte - neml #byte bri
br #byte br' - meml % byte #byte
br #byte mem - wr #word $#word
brl #byte bsaddr - wr #word wr'
brl #byte bsfr - wr Hword wsaddr
brl #byte memi - wr #word wsfr
br br' #byte - wr #word mem
br br' br’ - wr #word mem}
br br' mem - wr wr' #word
bri br bsaddr - wr wr' wr
brl br' bsfr - wr wr’ wsaddr
brl br' meml - wr wr wsir
brl bsaddr bsaddr -~ wr wr' mem
bri bsaddr bsfr - Wwr wr' mem]
brl bsaddr memk - wr wsaddr #word
brl [wsaddr] bsaddr - WT wsaddr wr'
brl [wsaddr] bsfr - wr wsaddr wsaddr
brl [wsaddr] meml - wr wsaddr wsir
brl bsfr bsaddr - wr wsaddr mem
brl bsfr bsir - wr wsaddr mem}
brl bsir nem! - wr [wsaddr] £word
br men #byte - wr [wsaddr] wr’
br men br' - wr [wsaddr] wsaddr
br men mem - wr {wsaddr) wsfr
brl mex bsaddr - wr {wsaddr] mem
bri nem bsfr - wr (wsaddr) pem]
brl mew meml - wr wsir sword
brl meml bsaddr - wr wsfr wr’
brl neml bsfr - wr wsfr wsaddr
brl neml mem] - wr wsfr wsfr
bsaddr #byte #byte - wr wsir men
bsaddr #hbyte bsaddr’ - wr wsfr mem)
bsaddr #byte brl - wr nen £word
bsaddr bsaddr’ #hyte - Wr men wr’
bsaddr bsaddr’ bsaddr’ - wr mem wsaddr
bsaddr bsaddr’ bri - wr mem wsfr
bsaddr brl #byte - wr men men
bsaddr brl bsaddr’ - wr men nenl
bsaddr brl brl = wr meri #word
Eem br br - wr menl wr'
men br #byte - wr menl wsaddr
nen #byte br - wr menl wsfr
mem £hyte #byte - wr mem} men
neml bri brl - wr men] meml
neml brl #byte - wr PSW #word
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Note 2. Symbols that can be used in for statement (contd)
< 78K V1>
a B 4 g a B 7 J
- wr ‘PSW wr' brl bsaddr bsfr bsfr
- wr PSW wsaddr brl bsaddr bsfr mem
- wr PSW wsfr brl bsaddr bsfr penl
- wr PSW nen brl bsaddr et br'
- wr PSW meml brl bsaddr men bsaddr
- wr Sk #word brl bsaddr mem bsfr
- wr Sp wr' brl bsaddr me mem
- wr Sp wsaddr brl bsaddr mem meml
- wr SP wsfr brl bsaddr mem] br’
- wr Sp mem brl bsaddr meml bsaddr
- wr SP nenl brl bsaddr meaml bsfr
- wsaddr #word #word brl bsaddr meml mem
- wsaddr #word wsaddr’ bri bsaddr mem} meml
- wsaddr #vord wr br men br’ br
- wsaddr wsaddr’ #word br mem br’ mem
- wsaddr wsaddr’ wsaddr’ br mem nem br'
- wsaddr wsaddr’ wr br mem mem mexs
- wsaddr wr #word brl meml br’ br'
- vsaddr - Wr wsaddr' brl menl b’ bsaddr
- wsaddr wr wr brl penl br bsfr
- Bem wr wr brl penl br’ mem
- mem wr #word brl meml br’ zeml
- mem #word wr bri meml bsaddr br'
- mem $#word #word brl menl bsaddr bsaddr
- meml wr WT brl mem} bsaddr bsfr
- meml wr # word brl mem] bsaddr mem
- meml #word wr brl meml bsaddr zeml
- neml #word ttword brl mem] [wsaddr] br'
brl " bsaddr br’ br’ brl meal {wsaddr) bsaddr
brl bsaddr br' bsaddr brl meml fwsaddr] bsfr
brl bsaddr br’ bsfr brl mem] [wsaddr] men
brl bsaddr br’ mem brl nem] [wsaddr] meml
brl hsaddr br' mem] bri pem] bsfr br -
brl bsaddr bsaddr br’ brl neal bsfr bsaddr
brl bsaddr bsaddr bsaddr brl memi bsfr bsfr
brl bsaddr bsaddr bsfr brl meml bsfr mem
brl bsaddr bsaddr mem brl meml bsfr meml
brl bsaddr bsaddr neml brl meml mem br'
brl bsaddr [wsaddr] br’ brl meml men bsaddr
brl bsaddr [wsaddr]} bsaddr brl meml mem bsfr
brl bsaddr [wsaddr] bsfr brl meml DR mem
brl bsaddr [wsaddr] mem brl meml men mem]
bri bsaddr [wsaddr) mem] brl nenl meml br’
bril bsaddr bsfr br’ brl mem! penl bsaddr
brl bsaddr bsfr bsaddr brl meml meml bsfr
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Note 2. Symbols that can be used in for statement (contd)

< 78K VI >
a 8 Y 8 a ¥ S

brl neml mem} mem wr SP wr wsir
brl mesl mem] meml wr SP wr' mem
wr wsaddr wr' wr wr SP wr’ mem]
wr wsaddr wr' wsaddr wr SP wsaddr #word
wr wsaddr wr' wsfr wr SP wsaddr wr
wr wsaddr wr' men wr SP wsaddr wsaddr
wr wsaddr wr' renl wr SP wsaddr wsfr
wr wsaddr wsaddr wr' wr SP wsaddr mem
wr wsaddr wsaddr wsaddr wr SP wsaddr zeml
wr wsaddr wsaddr wsfr wr SP [wsaddr] 3 word
wr wsaddr wsaddr nen wr Sp [wsaddr] wr’

wr wsaddr wsaddr meml wr SP [wsaddr] wsaddr
wr wsaddr [wsaddr) wr’ wr SP [wsaddr] wsfr
wr wsaddr [wsaddr] wsaddr wr SP {wsaddr) mem
wr wsaddr [wsaddr] wsir wr ~SP [wsaddr] nenl
wr wsaddr [wsaddr] men wr Sp " wsfr £ word
wr wsaddr [wsaddr] menl wr Sp wsfr wr'
wr wsaddr wsfr wr wr SP wsir wsaddr
wr wsaddr wsfr wsaddr wr 5P wsfr wsir
wr wsaddr wsfr wsfr wr Sp wsfr men
wr wsaddr wsfr mem wr SP wsfr meml
wr wsaddr wsir nenl wr SP mem =word
wr wsaddr mem wr’ wr SP mem wr'
wr wsaddr mem wsaddr wr SP mem wsaddr
wr wsaddr mem wsir wr SP mem wsir
WT wsaddr mem mem wr SP mem nem
wr wsaddr mem meml wr SP me meml
wr wsaddr meml wr' wr SP meml #word
wr wsaddr nenl wsaddr wr SP meml wr'
wr wsaddr meml wsfr wr SP mem) wsagdr
wr wsaddr meml men wr SP meml wsfr
wr wsaddr meml meml wr SP reml e
wr wsaddr PSW wr’ wr Sp men) menl
wr wsaddr PSW wsaddr wr SP PSW #word
wr wsaddr PSW wsir wr SP PSW wr'

wr wsaddr PSW mem wr Sp PSW wsaddr
wr wsaddr PSW nem] wr sp PSW wsfr
wr wsaddr SP wr wr SP PSW men
wr wsaddr Sp wsaddr wr SP PSW meml
wr wsaddr SP wsfr wr SP SP #word
wr wsaddr SP Den wr SP Sp wr'
wr wsaddr SP neml Wr SP SP wsaddr
wr SP wr' #word wr SP . Sp wsir
wr SP wr' wr' “Wr SP SP men
wr SP wr' wsaddr wr SP SP meml
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Note 2. Symbols that can be used in for statement {(contd)

< 78K VI >
a B 7 4 a B 7 8

WT mem wr' wr' wr mem] wsaddr wr'
wr nem wr' wsaddr wr neml wsaddr wsaddr
wr mes wr’ wsir wr meml wsaddr wsfr
wr mem wr' mem wr mem] wsaddr mem
wr mem wr' mem] wr meml wsaddr menml
wr men wsaddr wr’ wr meml (wsaddr] wr'
wr mem wsaddr wsaddr wr menl [wsaddr] wsaddr
wr nem wsaddr wsfr wr meml (wsaddr) wsfr
wr wen wsaddr men wr meml {wsaddr] mem
wr mem wsaddr meml wr meml {wsaddr) neml
wr mem (wsaddr] wr' wr meml wsfr wr’
wr EeD [wsaddr] wsaddr wr meml wsfr wsaddr
wr men (wsaddr] wsfr wr meml wsir wsfr
wr gien [wsaddr] men wr nenl wsir nen
wr nem (wsaddr} meml wr meml wsfr perl
wr zem wsfr wr' wr meml mem wr'
wr mem wsir wsaddr wr nee] mem wsaddr
wr mem wsir wsfr wr menl mem wsfr
wr mem wsfr mem wr mem! mem mem
wr mem wsfr meml wr mexl mem mem]
wr zem menm wr' wr men} pem] wr
wr mem mem wsaddr WT men] meml wsaddr
wr mem mem wsir wr meml meml wsfr
wr mem nem men wr meml meml nem
wr mem men menl Wr meml meml meml
wr mem mem! wr' Wr zeml PSW wr'
wr men neml vsaddr Wr mem] PSW wsaddr
wr mem peml wsfr Wr menl PSW wsfr
wr mem meml nem wr meml PSW pen
wr mem mem] meml wr meml PSW renl
wr nem PSW wr' wr nem] Sp wr’
WT mem PSW wsaddr wr meml SP wsaddr
wr mem PSw wsir wr memt SP wsfr
wr mem PSW mem wr memt SP men
wr mem PSW meml wr mem} SP meml

Cwr mem SP wr
wr De sp wsaddr
wr nen Sp wsfr
wr mes Sp net
wr Dom SP menl
wr meml wr' wr'

Wr reml wr' wsaddr
wr reml wr' wsfr
wr eeml wr' men
wr zenl wr' menl
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A-2, Condition Expressions

Relational operator Description Function
expression format
Equal a==48 [(r}] True if a=#8 ; False if
‘ a#ph .
Not Equal al=8 [(7}] True if a#8 ; False if
‘ a=8 .
Less Than a<g [(7)] True if -a<B ; False if
| a>=8 -
Greater Than a>g [(1)] True if «>p ; False if
a<=8 .
Greater Than/Equal a>=g [(7)] True if a>=8; False if
. a<f s
Less Than/Egual a<=48 [(7)] True if a<=8; False if
a>pg -
Bit condition Description Function
expression format
Positive logic (bit) | bit symbol True if specified bit is
1; otherwise, False.
Negative logic (bit}) | !bit symbol True if specified bit is
0; otherwise, False.

Logical operator | Description Function

expression _format

AND fexpression 1 &&" True if both expression 1
expression 2 1 and expression 2 are True.

OR expression 1 || | True if either expression 1
expression 2 or expression 2 is True.
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A-3, Expression Statements

Substitution Description | Function
statement format
“Substitute aéﬁ a—f
Substitute with Register

name specification a=8 (7) r<f a<y
Add & Substitute a+=8 ava+f
Subtract & Substitute a-= a—a-f
Multiply & Substitute ax=§ a—axf
Divide & Substitute a/=8 ava+=
AND & Substitute a&=48 aeaf=4
OR &_Substitute al=8 a=al=4
XOR & Substitute a =8 av“a B
Sshift Right & Substitute | a>>=58 (CY+—a:.a,-1va.,dmm+0)

xg times
Shift Left & Substitute } a<<=2 CY - a1 =a. a0}
x B times

Counter Description | Function
statement format
Increment a++ a+a+1
Decrement a--. aea-1
Exchange Description | Function
statement format
Exchange a<->§ g—a<—->8
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A-4, Directives

Directive Description format
fidefine #idefine identifier character string
ffifdef #ifdef identifier
text 1
flelse
text 2
flendif
#include #include "filename"
fidefcallt fildefcallt label of CALLT table
CALL label
flendcallt
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APPENDIX B. LIST OF OPERANDS

B-1. Condition Expressions <78K/C/I/II/III>
@ (alpha), B (beta), and registers that can be described in
relational operator expressions are as shown below.

a B Register| O | [ [T |1 a B Registert O [ I | O |II
A #byte - Q1O | C{O} laddrls rl A x| x|[x|O
r #byte A O1O|0O x| PSWH ri A x [ x| x O
rl =byte A x| x| x|O| PSWL rl A x x| x{O
(DE] Zbyte A O|x|x[x]| A saddr - ClO{O|0
(HL] shyte A SO x| x| r saddr A OO0 |~
[HL +byte] #hyte A OfxIx|x} rl saddr A xi{x|x10O
[HL +B] - | =byte A O x| x| x| saddr saddr - x| x|olo
[HL+C] | &byte A Of x| x| x| saddr saddr A OO x| x
(r3] =byte A x 1O x!x! [DE] saddr A Ol x| x|x
word{rl] #byte A x| O| x| x| {HL] saddr A O|10O:x|x
sfr Zbyte A O| x| x| x| [HL+bvte] | saddr A Ol x| x|x
mem hyte A x| x|QO|O| [HL +B] saddr A Oix|x}x
&nem £ovte A x| x1Qfx] [HL+C] | saddr A Ol x| x{x
(saddrp] Fbrte A x| x| x|QOl| 3] saddr A X | O x| x
taddr16 #hyte A S| x |O|O] wordlr1) saddr A x |0 x| x
& !addrl6 #byte A Xix|Of x| sfr saddr A OO0
PSW Zbyte A O|C|O| x| nen saddr A x| x |O|C
PSWH Zbyte A x| x| x|O| &nen saddr A x x| O x
PSWL “hyte A x| x| x!Ol [saddrp] saddr A x| x| x| 0O
saddr “byte - O|OIO|IC] 'addrls saddr A O *x|1CiO
sfr wbyte - x [O|O|O] &'addris saddr A x| x|Q x
=hyte £byte sfr x |O|O|O| Psw | saddr A OlC|10]| %
r A - Cfx|x!x! PSWH saddr A x| x|» 0O
=hyte A T O x| x|x]| PSWL saddr A x| x| x|O
memn A - x[x|[x|Ol| A sfr - xlololo
r r - x|ClOix ]| r sfr A x OO x
£hyte T r QO[O =x1 1 sfr A x| x!x|O
A T - O x| x|x]| HL] sfr A x | O x| %
saddr r A x{O[Q] x| 3] sfr A x 1O x| x
sfr r A X |O{C| x| word[rl] sir A x [O] x| x
mem r A x| x| O x| saddr sfr A x|Q|O|O
&nen r A x| x [Of x| sfr sfr A x QOO
laddrlé r A x X |O| x| new sfr A x| x|[O10
& laddrl8 r A x| x 1Ot x{ &men sfr A x| xjOf x
[HL] r A X [O] x| x| (saddrp] sfr A x| x| x|O
[r3] r A X 1O x| x| laddrls sfr A xix |00
word(rl] r A X | O x|x} &laddrlf sfr A x| x[Of =
PSW r A x|O|C| x| psw sfr A x|o|o]| x
r rl - x| x| x|O| pSWH sfr A x| x| =x|O
Zbyte rl rl x{x|x{Q| PSWL sfr A x| x|x|O
saddr rl A X[ x{x{Of A [rd] - x |[O] x 1 x
sir rl A x[x|[x|O| r {r4] A x |Ol x| x
mem rl A x x| x| O] saddr ird] A X [Oi x| x
[saddrp] rl A x| x| x|{O) sfr Ird] A x 1O x| x

Note: r3, r4=00H to FFH (with uPD78112, r3, r4=40H to FFH)
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B-1. Condition Expressions <78K/0/I/II/III> (contd)

a B Register| O | I I | IO a B register| O [ I [ O | IO
(HL] (r4] A x |Q| x| x| [HLsbyte] | [HL +B] A O x| x]|x
[r3] [r4] A X|O|x|x| [HL+C] [HL + B] A Olx|x!x
word[rl] (r4] A x|1Ofx|x| pPSW (HL + B] A Ol x| x]|x
PSW (r4] A 1O x|[x| A fHL +C] - OQpx|x|x
A (HL] - OlOfx|x{r (HL +C] A Ol x| x|x
r [HL] A O|O| x| x| saddr [HL + C) A Ol x| x| x
saddr [HL] A OO x[x] sfr [HL + C] A Ol x| xix
sfr (HL] A C{C|x|x]| [DE] [HL +C] A Gl x| x|x
(DE] [HL] A O x| x|x| [HL] [HL +C] A Ofx|x|x
12ddr16 (HL) A Of x{x|{x]| laddrls (HL +C] A Ol x| x]|x
[HL +byte] [HL] A O| x| x| x| [HL+byte) (HL + C] A O x| x]|x
[HL + B) [HL] A O|x|xtx]| [HL+B] [HL+C} | A Ol x!=x|x
[HL + ] {HL] A Ol x|[x|x]| psw [HL +C] A Qx| x|x
(r3] (HL)] A x|Ofxix]| A mem - x| x{O|0O
word(rl] (HL] A x[Ofx|x|r mem A x{x 1Ol x
PSW [HL] A Q|0 x{x{ men A X[ x|x|O
A 'addrl6 - O x| x| x| saddr oen A x| xQ|O
r laddrl6 A Q| xix|x| sfr nem A x[x |00
saddr addrl6 A O x| x|x| men mem A x| x {010
sfr laddrig A Ol x| x|x| &nzen nen A xpx Ol x
[DE] 'addrl6 A Ol x| xix [saddrp) Een A x| x|x|O
[HL] laddr16§ A O x| x| x| raddrls mem A W x1O|1C
taddri6 'addri6 A Ol x{x]|x] &'addri men A x| x (O] x
(HL-+byte] laddrl6 A Olx|x|x| psw mem A x| x| O] x
[HL + B} laddr16 A CIx|x|x]| PSWH rem A x{x|x[O
(HL + C] laddrl6 A Clx|{x|x]| PSWL zem A x| x1x|O
PSW laddr16 A Olxlxix]| A & mem - x| x| x
A (HL+byte] - Clx|x|x]|r &oen A X|x|1O|x
r [HL+byte] | A Ol x| x| x| saddr & mem A x| x| Of %
saddr (HL+byte] | A Ol xix|x| sfr &men A X | X100 x
sfr [HL+byte] | A Olxi{x|x1{ gen &men A X[ x|O|x
[DE] {(HL+byte] | A Clx}x|x| &nen &men A x| x[{Ofx
[HL] [HL+byte] | A O x| x]|x] laddrlg & men A xtx|Of x
'addr16 (HL+byte] | A Ofx|x|x| &laddrl6 | &nen A x| x O] x
[HL + B] [HL+byte] | A Oix|x|x}| Psw &mem A X|x|QO]x
[HL + C] [HL+byte] | A Cix]x|x]| AX “word - Q10|10 |0
PSW [HL+byte] | A Ol x| x|x] saddrp #word - - x| xix|O
A [HL + Bj - Ol x| x]x]| st Eword - X[ x| x[O
r {HL + B] A Ofx|xix| m #word AX Q1010 %
saddr [HL + B] A Ol x| x| x| saddrp #word AX OIC|OI x
sfr [HL + B] A Of x| x| x| sfrp #word AX Ol x
[DE] [HL. + B) A Of x| x| x| taddrig #word AX Ol x| x1x
(HL] [HL + B] A Of x| x| x| meml #word AX xix|Olx
laddr16 (HL + B) A Ol x|x]|x] &menl Zvord AX X[x1Q]x
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B-1. Condition Expressions <78K/0/I/II/III> (contd)

a ﬁ Register} O | [ | I (IO a B Registar Of{I|O|(m
#word #word sfrp X 1% | x|Of rp saddrp AX x|O|O} %
AX Ip - x1O|Olx] ml saddrp AX Xx{x|x|O
Ip Ip AX x [QO|Of x| saddrp saddrp AX x O[O x
saddrp Ip AX x QIO x| sfrp saddrp AX x|Q|O|C
sfrp 1P AX x [C|OC| x| meni saddrp AX x [ % [O]x
rem] p AX X|x1O| x| &nenl saddrp AX x| x{Of x
& rpeml Ip AX x| x| Olxl AX sfrp - xlololo
p rpl - X x| x|Of sfrp AX x |00 x
=word rpl rpl x[x|x]{O] rpl sirp AX x[x|x|O
saddrp rpl AX x| x{x|O] saddrp sfrp AX Ix|O|Ccto
sfrp rpl AX x| x| x 1O sfrp sfrp AX x (O O O
AX saddrp - x{O|10O|O]| nenl sfrp AX x| x |Of x
saddrp saddrp - x| x|[x10O| &penl sfrp AX xix O] x
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B-1. Condition Expressions <78KVI>

a B Register a B Register
br #hyte - wr #word -
#byte #byte br #word #word wT
br’ #byte br wr' #word wr
(wsaddr] #byte brl [wsaddr] #word wr
bsaddr £byte - PSW wword wr
bsfr #byte - SP ' Eword wr
#byte #hbyte bsfr wsaddr #word -
br br’ - wsfr =word -
Fhyte br’ br T #word #word wsfr
br’ br' br wr wr’ . -
nem br' br #word wr : | wr
bsaddr br’ brl wr' wr’ Wr
( wsaddr] br’ brl wsaddr wr wr
bsfr br’ bri fwsaddr] wr wr
nenl br’ brl wsfr wr’ wr
bsaddr bsaddr' - nea wr' wr
brl bsaddr - zenl wr' wr
bsaddr bsaddr brl PSW wr' wr
fwsaddr) bsaddr brl SP wr' wr
bsfr bsaddr brl ¥saddr wsaddr’ -
meml bsaddr brl wr wsaddr -
bsaddr brl - Fword wsaddr WT
brl bsfr - wr’ wsaddr wr
bsaddr bsfr brl wsaddr wsaddr wr
(wsaddr] bsir brl {wsaddr] wsaddr wr
bsfr bsfr brl wsfr wsaddr wr
meml bsfr brl mem wsaddr wT
br mem - mem] wsaddr wr
Hhyte mem br PSW wsaddr wr
br' men . br SP wsaddr wr
zem mem br wsaddr WT -
bsaddr mem brl wr wsfr -
[wsaddr] zem brl #word wsfr wr
bsfr mem brl wr' 1 wsfr wr
mem] nen brl wsaddr wsfr wr
zem br - (wsaddr] wsfr wr
brl meml - wsfr wsfr wr
bsaddr mem] ‘brl mem wsfr wr
(wsaddr] mem! brl nem] wsfr wr
bsfr meml bri PSW wsfr wr
meml meml brl SP wsfr Wr
meml brl - wr nem -
Den #hyte - #word mem wr
nenl #tbyte - wr’ nen wr
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B-1. Condition Expressions <78KVI>

{contd)

a Register a B Register
wsaddr men wr PSW meml wr
[wsaddr] men wr SP - neml wr
wsfr mem wr meml wr -
mem ned wr men = word -
menl pem wr meml & word -
PSW mem wr wIp # dword -
SP mem wWr ¥ dword #dword wIp
men wr - dsaddr = dword wIp
wr meml wr wIp wrp' -
£ word renl wr #dword wIp wIp
wr' meml wr dsaddr %Ip WD
wsaddr nenl wr wrp dsaddr -
(wsaddr] mem] wr #dword dsaddr wip
®sfr meml wr dsaddr dsaddr wIp
mem memi wr dsaddr wID -
meal reml wr
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B-1, Condition Expressions <Bit symbols>
Bit symbols that can be described in bit condition

expressions are as shown below.

—

Bit symbol

CY

Z

saddr. bit
sfr. bit
A.bit
[HL].bit
X, bit
PSW.bit
PSWH. bit
PSWL. bit
br. bitd
br. br'
bsaddr, bit
bsaddr. bri
bsfr. bit3
bsfr. brl
mem, bit3
pem brl
wr.bitd
wr. br

X X X X X X X X X x X xOxO0O00OO0OO00O0 | o
X X X X X X X X X XxxxO0OO0Ox0O00O0O00O
X X X X X X X X X x xx0O0O0x0O00000}| g

X X X X X Xx XXX XxOO0OxOxOOQOO0OOO|H

O00000CO0OO0OD0O = xxxxxxxQ0O|=
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B2. Expression Statements <78K/0/I/II/III>

Expression Operation O(I10|I

A T A<r Q|O{O|x

A rl A<rl x| x| x{0O

A (DE] A~(DE) Ol x| x|x

A [HL] A«~(HL) ClO|x|x

A [HL+byte] A <—(HL +byte) Clx|[x]|x

A [HL + B) A<«(HL + B) Of x| x|x

A (HL + C] A<(HL +0) Of x| x| x

A [r3] A<-(FEOOH +13) x| O x| x

o A word[r1] A<—{vord+rl) x O] =t x

ot A saddr A< (saddr) ojoc|oio
o A sfr A<sfr O10|0|0
‘f-_"‘ A mem A< (mem) x1xOO
A A &men A < (&uemn) x| x|Q| %
%’J A [saddrp] A<((saddrp)) x [ x[x|C

% A laddr16 A<=(laddrl6) O|x|0|C

o A & laddr16 A<(&'addrlf) x | % 1O x

E A PSW A<PSW Q|00 x

& A = PSWH A«<PSW, x| xix|O

o) A PSWL A<—PSW, x| x1x|O

bt r Zbyte r «<byte ClO|O]| %
A r A 1k Of x| x|x
8 r T et x| GO x

2 T rl rerl x| x| x{C
f, r r (A) rer O x| x|x
; T =byte (rl) r «byte xix|[x|O
o T [DE] (A) r+-(DE) O ®|x|x

B r [HL] (A) r<(HL) OO x| x
I r = [HL+byte] (A) r(HL +byte) O x| x|x
0 r [HL + B] (&) r—(HL + B) Ofx|x|x
2 r = [HL+C} (A) r—(HL +C) Ofx|x|x
& r 3] (A) r<(FEO0H +r3) x| O] x| x
5 ' T word(rl] (A) r—{(word+rl) x| O xix
-l; r saddr (A) r<(saddr) O[O |010
= r sfr (A) resfr Olo|0|0
L r mem (A) r+(mem) x [ x|O|0

8 r &men (A) r<—(&mem) x | x O] %
t?) r (saddrp] (A) r~—((saddrp)} x| x[x|0O

r laddrif (A) r<{laddr16) O =010

r &'addris (A) r< (& laddrl6) xix | O x

r PSW (A} r—PSW ClO O] x

A PSWH r<PSW, x{x|x|O

A PSWL 1< PSW, X | xix|O

T #byte rlebyte C|O|0|0

saddr =. #byte (saddr)«byte Q0|00
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B2. Expression Statements <78K/0/I/II/III> (contd)

(DE)<byte

Expression Cperation O(I |0
saddr = A (saddr)«— A OIC|0O|0
saddr = saddr (saddr)<-(saddr) x| x10|0
saddr r (A) {saddr)«r OlOo010
saddr = rl (A) (saddr)<-rl xix|{x|0O
saddr = [DE] (A) (saddr)«(DE) Ol x| x| x
saddr = [HL] (A) (saddr)«(HL) OO x| x
saddr = [HL+byte] (A) (saddr)«<(HL +byte) O x| x|x
saddr [(HL +B] (A) (saddr)«(HL + B) Of x| x| x

& saddr = [HL+C] (A) A<(HL +C) Ofx|x|x
3 saddr = [r3] (A) A<~(FEQOH +13) x| O x| x
8 saddr = word(rl] (A) A<{word+rl} X{O| x| x
- saddr = saddr (A) {saddr)<(saddr) ClO|x|x
f': saddr = sfr (A) (saddr)«sfr OiC|010
9 saddr = mem (A) (saddr) < (nem) x| x|ClO
Iy saddr &menm (A) (saddr)<( & mem) x| x|QOfx
0 saddr = [saddrp] (A) (saddr) «({saddrp)) xIx|x]O
g saddr = laddrlé (A) (saddr)«(!addr16) Ol x|C|x
o saddr = &laddri6 (A) (saddr)+( & addr16) x [ x|Of %
0‘3’ saddr = PSW (A) (saddr)«—PSW Q{010 %
B saddr = PSWH (A) (saddr)« PSW, x| x| x{QO
o saddr = PSWL (A) (saddr)« PSW, X|x|x|O
] sfr Zbyte sfrebyte Ci{C|O|C
. sfr = A sfreA olo|oio
G sfr r (A) sfrer Q100 x
S sfr rl (A) sfrerl x[x|x|O
" sfr = [DE] (A) sfre(DE) O x| xix
-~ sfr [HL] (A) sfr—(HL) OO x|x
= sfr = [HL+byte] (A) sfr<(HL +byte) Ofx|x|x
4{;’) sfr = [HL+B) (A) . sfr*-(i-;L +B) Ofpx|x=x]x
Q sfr (HL+C] (A) " sfr—(HL +C) O|x}x|x
& sfr = [13) (A) sfre(FEOCH +13) x O] x| x
) sfr = word[rl] (A) sfre(word+rl) X1O|[ x| x
g sfr = saddr (A) sfr«(saddr) O|oiC|C
b sfr = sfr (A) sfresfr Cl|O[O[0
JJ; sfr = npem (A) sfre(mem) xtx1O|0O
2 sfr = &mem (A) sfre(&menm) x| x 1O x
2 sfr = [saddrp} (A) sfre((saddrp}) x| x| x[O

sfr = laddrlf (A) sfr<{!addr15) Ofx (OO0

sfr &laddrl6 (A} sfr(&'addrl16) x| x|O|x

sfr = PSW (A) sfr—PSW O|C|O} x

sfr = PSWH (A) sfr« PSW, x| x| x|O

sfr = PSWL (A) sfr—PSW, x| x| x|O
[DE] = A (DE)«~A Ol =px|x
[DE] = s#byte (A) Ofx|x|x
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B2. Expression Statements <78K/0/I/II/III> (contd)
Expression Operation 0|1 |0(Im
[DE] = r(A) (HL)+r Ol x| x]|x
[DE] = [HL] (&) (HL)<(HL) O x| xix
[DE] = {[HL+byte] (A) (HL )< (HL+byte) Of =i x| x
(DE] = [HL+B] (A) (HL)«—(HL + B) Ol x| x| x
[DE) [HL+C) (A) (HL)«(HL +C) Of x| x| x
[DE] saddr (A) (HL )<(saddr) Ol x x| x
[DE] = sfr (A) (HL)<=sfr Ol xfx|x
[DE] = laddrlf (A) (HL)«(!addr16) Of x| x1x
5 [DE] = ©PSW (A) (DE)« PSW Ol x| x| x
'_S {HL] = A (HL)+= A O1O! = | %
8 [HL] = #byte(A) (HL)<byte Ol x| x| x
;: [HL] = r (A), (HL)=r O[O x| x
e (HL] = [DE] (A) (HL)<(DE) Ol x| x|x
ht [HL] = [HL+byte] (A) | (HL)<(HL+byte) Of x| x¢x
7y [HL] = [HL+B] (A) (HL)«(HL + B) Clx|x|x
v (HL] = ([HL+C] (A) {HL)«<(HL + {) O x| x| x
= [HL] = [:3] (A) (HL)«{FEOOH +r3) x (O x| x
S [HL] = word[rl] (A) (HL)<«(vord+rl) x 1O x| x
3 [HL] = saddr (A) (HL )= (saddr) O x| x!x
ﬁ [ML] = sfr {A) (HL)=sfr Ol x!lx
gal [HL] = laddrls6 (A) (HL)<(laddr16) Ol x| x|x
g . [HL] = PSW (A) (HL)«PSW C|O x| x
p (HL+byte] = A (HL+byte)«< A Of =] x|x
] [HL +byte] Fbyte (&) (HL-+byte)<«byte Of x| x{x
'; [HL+byte] = r (A) (HL+byte)«r Clxtx|x
o (HL+byte] = [DE} (A) (HL +byte)+(DE) Ol x| x|x
Y| [HL+byte] = [HL] (&) {(HL +byte)«(HL) Of x| x| x
| (HL+byte] = [HL+byte) (A) (HL +byte)« ( HL+byte) Ol x| x]|x
1 [HL+byte] [HL+B] (A) (HL+byte)«<{HL + B) Ofx|x|x
Q| (HL+byte] [HL +C] (A) (HL +byte)«(HL + C) Of x| x{x
% (HL+byte] = saddr (A) (HL+byte)«(saddr) Ofxix]|x
Q [ML+byte] = sfr (A) (HL +bvte)<sfr Oi x| x| x
5| [HL+byte) laddrl6 (A) (HL +byte)«(1addr18) Ol x| x{x
Y| [HLsbyte] = PSW (A) (HL +byte)«— PSW O x|x]|x
o | [HL+E] A (HL + B)«A Of x| x|x
Q [HL + B] Ehyte (A) (HL + B)<byte O x| x|x
0 (HL+B] = r (&) (HL + B)«r Ol x1x|x
(HL+B] = [DE] (&) (HL + B)«<(DE) Of x| x|x
[(HL+B] = [HL] (&) (HL + B)«(HL) Ol x| x|x
(HL + B] (HL+byte] (A) (HL + B)«(HL +byte) Of x| xix
(HL+B] = [HL+C] (A) (HL + B)«~(HL + C) O x| x| x
[HL +B] = saddr (A) (HL + B)+~(saddr) Ol x| x| x
{HL + B] sfr (A) (HL + B)«sfr Ol x| x| x
(HL+B] = laddrls (A) (HL + B)<(!addr16) Ol x{x|x
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B2. Expression Statements <78K/0/I/II/III> (contd)

Expression Operation 01|01

[HL+B} = PSW (A) (HL + B)«<PSW Of x| xtx
(HL+C] = A (HL +C)«~A Ot x| x| x

[HL+C] = #byte (A) {HL + C)<byte O x| x| x.
[ML+C] = r (A) (HL+C)er Ol x| x| x
[HL+C] = [DE) (A) (HL + C)«(DE) Of x| x|x
[HL+C] = [HL] (&) (HL + C)«(HL) Ofx|x|x
[HL+C)] = [HL+byte] (A) (HL + C)«{(HL+byte) Qix|=x|x
[HL+C] = [HL+B] (A) (HL + C)<(HL + B) Ol x| x]|x

8 [HL+C] = saddr (A) (HL + C)<(saddr) Of x| x|x
L‘ [HL+C] = sfr (A) (HL + C)<sfr O x| x]|x
8 [HL +C] = laddrl6 (A) (HL + C)«(!addrl6) Ol =xjx|x
! (HL+C] = PSW (A) (HL + C)<—PSW Clxix|x
o [r3] = A (FEOD +r3)<A x O x| x
3 [r3] = #byte (A) (FEOO +r3)<byte x |Of x| x
y [r3) r (A) (FEQQ +r3)<r x |Of x| %
o (23] [HL] (&) (FEQO +13)«~(HL) x 1O x|
£ [23) [3] (8 (FEOD +r3)«(FEOOH +13) x 1O x]x
= {(r3} = word(rl] (A) (FEOO +r3)«(vord+rl) x [ O %xjx
3 [r3] = saddr (A) (FEQQ +r3)«—(saddr) x| O] x| x*
JJ]* [r3] = sfr (&) {FEQQ +13)«sfr x [Of x| x
-511 [r3) = PSW (A) {FEQOQ + r3)« PSW x| O x| x
] vord(rl]] = A (word+r1)«< A 1O x| %
& vord(rl] =  sbyte (A) (vord - r1)«byte x| Of x| %
5 word[rl] = r (4) (word+rl)<r x [Of x| x
g vordr}] = (HL] (A) (word+r1)+(HL) x |Cfx|x
o word[ri] = (z3] (A) (word+r11)«<(FEQQ +13) X |Op x| %
45’ word(rl] = word(rl] (A) (word+11)<«(word-+rl) X1QO| x| %
_4;1’ word[ri] = saddr (A} (word + r1)«(saddr) x ;O x| %
s word[rl] = sfr (A) (word+r1)<sfr X 1O x>
0 word[rl] = PSW {(A) (word +r1)<-PSW X |O| xix

=)

w mem = A (mem)«— A x| x{10O10
» men byte (A) {(nem)<byte x| xO|O
4;; pen = 1 (A) (mem)<r x| x|O] x
b men = ri (A) (mem)<-rl x x| x10O
t; mem = saddr (A) (mem)<—{saddr) x| x|[OO

-g mem = sfr (A) (mem) —sfr x| x [O|O
0 mem = mem (A) (mem)<(mem) x| x]O|0O
mem = &mem {A) (mem) <—( & mem) x| x]O|x

men = [saddrp] (A) (mem) <~ ((saddrp)) x [ x1x|O

mem = laddrl6 (A) (mem) «(!addr16) x| x1O|C

mem = &laddrif (A) (mem) (& taddrl16) X | %[O %

mer = PSW (A) (mem) <~ PSW x x| 0] x

mr = PSWH (A) {mem)—PSW, xtx|xiO

mem = PSWL (A) {mem) < PSW, X[ x|x[O
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B2. Expression Statements <78K/0/I/II/III> (contd)

Expression Cperation o110

&mem = A (&mem)«— A x| x 10| %

&mem =  fbyte (A) (&mem)«byte x| x|O|x

& mem r (A) {&mem)«r x| x |[Qf %

&mem = saddr (A) { & men)—(saddr) x[x |Of x

&mem = sfr (A) (& mem}esfr x| x O %

&pew = pgem (A) (& mem) < (mem) x| x| Oix

& men &men (A) (& mem) (& mem) x x| Ol x

&men laddri6 (A) (&mem)«=laddrlf (A) x| x| Cf =

S &mem &laddrl6 (A) (& mem)«—(& !addrl6) xpx O] x
- &mem = PSW (A) (& men)«— PSW x| x |1 Of %
8 (saddrp) = A ((saddrp))< A x| x| x|O
o [saddrp] Zbyte (A) ((saddrp))<byte x| x|Ix|O
o [saddrp) = 1l (A) ° ((saddrp))<«rl x| x| x|O
b [saddrp] saddr (A) ({saddrp) }«(saddr) x x| x{O
Iy (saddrp) = sfr (A) ((saddrp))<sfr x| x| x|O
" [saddrp] mer {A) ((saddrp))«(mem) x| x|x|O
% {saddrp] = [saddrp] (A) {{saddrp) ) «{(saddrp)) x| x{=x|O
c (saddrp) laddrl6 (A) {(saddrp))+{laddrl6) x| x| x|C
$ [saddrp) = PSWH (A) ((saddrp))«PSW, xix|x[O
4 (saddrp) = PSWL (A) ((saddrp))<PSW, x[x|[x|O
B laddrl6 = A (laddr16)« A Oy x |00
o taddr16 AX (1addr16)=— AX Of x| x|x
. laddrl6 = =byte (A) (laddr16)«byte Oix |00
5 laddri6 = 1 (A) (laddrif)«r Q| x|O]|x
5 laddr16 rl (A) (laddr16)<-rl x| x| x10O
" laddrl6 = {DE] (A) (!addr16)«{ DE) Of x| x
4:-; laddrl6 [HL] (A) (laddr16) «<(HL) Ol x| x|x
o laddrl6 [HL+byte] (A) {1addri5)«( HL+byte) Ofp x| x| x
-l&]) laddrl6 = [HL+3B] (A) (Yaddr16)«(HL + B) Clx|x|x
0 laddrl6 = [HL+C] (A) (laddrlf)«(HL + C) O] x| x|x
& laddr16 saddr (A) (!addr16)«(saddr) Ol=x 0|0
> 1addr16 sfr (A) (laddr16)«sfr O|x|ClC
g laddrlé = mea (A) (1addr16)« (mem) x| x|010
o laddrl6 = &mem (A) (addr16)<(&men) x| x O] x
tﬁ laddr16 [saddrp] (A) {!addr16)«({saddrp}} x| x|x|O
—g laddri6 = laddrlf (A) (laddr16)«(laddr16) O(x |00
v laddrl6 &'addrl6 (A) (laddrl6)e-(& !addrlf) X | xi1Q|x
laddrl6 = PSW (A) (laddrl6) < PSW Ol x|Ofx

laddrié = PSWH (A) (laddrig)« PSW, X x| xtO

faddrl6 = PSWL (A) {1addr16)« PSW, x| x| x|O

laddrl6 #word (AX) {!addr16)«word Qx| x|x

laddrl6 rp (AX) (laddr16)«rp Olxix|x

faddrlf = saddrp (AX) (1addr16) < (saddrp) Ofx|x|x

laddrlf = sfrp (AX) (Yaddri6)«sfrp Ot x| xlx
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B2.

PSWL = en

Expression Statements <78K/0/I/II/III> (contd)
Expressicn Operation 0|1 |0|n
laddri6 = l!addrlf (AX) (laddr16)«(1addr16) Ol x| x| x
&laddrls = A (& laddrif)«—A x| x 10| %
&laddrl6 =  #byte (A) (& laddr16)«<byte x| x|O] x
&laddrlé = 1 (A) (& laddr16)«r x| x|Of x
&laddrl6 = saddr (A) (& 1addr16)«({saddr) x| x 1O =
&laddrlf = sfr (A) {&'addr16)«sfr x| x|Ofx
&laddrlds = mem (A) (& !addr16)« (nem) x| x|Of x
&laddrif =  &mem (A) (& laddr16)«( & nem) x [ x i O %
8 &laddrlé = laddrlf {(A) (& addr16)«(!addr16) x| x |Of =
- &1laddrlé = &laddrlf (A) (& !addr16)« (& !addr16) x x| Of %
g &laddrlé = PSW (A) (&!addrl6)« PSW X | x|Of x
2 PSW = #byte PSW «byte OO0 x
o PSW = A PSW<« A Oj0|0|x
g PSW = r (A) PSW <1 QlC|Ofx
2 PSW = [DE] (A) PSW «—(DE} Ol x| x| x
o PSW = [HL] (A) PSW«(HL) OO} x| x
E PSW = [HL+byte] (A) PSW —( HL +byte) Of x| x}x
! PSW = [HL+B] (A) PSW«(HL + B) O x| x|x
u PSW = [HL+C) (A) | PSW—(HL+C) Qx| x|x
ﬁ PSW = [r3] (A) PSW «—(FEQOH +r3) x [Of x| x
o PSW = word(rl] (&) PSW «—(word+rl) x [Of x| x
g PSW = saddr (A) PSW < (saddr) C|O|0] x
Fe PSW = sfr (A) PSW «sfr C|O O x
5 PSW = mem (A) PSW «(nem) x| x|[Of x
'; PSW = &pesm (A) PSW +(&zem) x[x|Of x
" PSW = laddrl6 (A) PSW «(1addrl6) Qix|0O]|x
-l; PSW = &laddri6 (A) PSW (& !addrl$) xIx|[O}x
- PSW = PSW (A) PSW «—PSW Q|O|C| x
4[; PSWH = #byte PSW, <byte xix|x|0O
n PSWH = 4 PSW,+A x| x| x[O
A PSWH = 1l (A) PSW, <l x| x| x|O
P PSWH = saddr (A) PSW, < (saddr) x| x|xi0O
= PSWH = sfr (A) PSW, «<sfr x| xix|O
o PSWH = mem (A) PSW,, < (nem) x| x| x|0O
-‘&]’ PSWH = [saddrp] (A) PSW, «((saddrp)) x| x| x}tO
g PSWH = laddrls (A) PSW, «(laddrl6) x| x| x|O
6] PSWH = PSWH (A) PSW, < PSW, X{x[x10
PSWH = PSWL (A) PSW,«PSW, x| x| x|0C
PSWL =  i#byte PSW, «byte x{x|x|O
PSWL = A PSW, —A x[x|[x)iO
PSWL = 11 (A) PSW,«rl x| x{x|O
PSWL = saddr (A) PSW_ < (saddr) x| x| x|0O
PSWL = sfr (A) PSW, «sfr x| x1x|C
(A) PSW, < (nem) x{x[x|O
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B2. Expression Statements <78K/0/I/II/III> (contd)

Expression Operation O|1 ||

PSWL = [saddrp} (A) PSW, «((saddrp)) x{x|xlO

PSWL = laddrl6 (A) PSW,_ «(!addr16) x| x| x|O

PSWL = PSWH (A) PSW, < PSW, Xx{x|x{O

PSWL =. PSWL (A) PSW, < PSW, x| x| x|0O

p = #vord rp<word OlO|Of x

p = AX rp—AX Ol x| x|x

P = 1D IpeIp x| olo| x

rp = rpl rp<rpl x[x|[x|O

8 rp = #word (AX) rp<-word Xpx x| x
-J:t i = rp (AX) Ip<rp O x| x| x
e Ip = saddrp (AX) rp—(saddrp) O|CIO|0
2 p = sfrp (AX) rpesfrp Clo|0!0
he = menl (AX) rp<{(nenl} x| x|O] x
o p = &benl (AX) rp<(&nenl) x| x 1O x
2 = laddrl6 (AX) p—(1addr16) Of x| x| x
" rpl = #word rpleword X[ x| x|O
% saddrp = #word (saddrpye-word OlO|O0
= saddrp = AX (saddrp)«— AX OlC|O|0
E-)u saddrp = saddrp {saddrp) < (saddrp) xipx I x[O
461) saddrp = 1p (AX) (saddrp)<rp x[O|Of %
-~ saddrp =  1pl (AX) (saddrp)«rpl x| x| x|O
8‘ saddrp = saddrp (AX) (saddrp)«-(saddrp) Ci1OlCIC
A saddrp = sfrp (AX) (saddrp)<sfrp Cl|C|o|C
f, saddrp = meml (AX) {(saddrp) < (neml) X x10| %
3 saddrp =  &meml (AX) (saddrp)«(&mem]) x| x|Ofx
o saddrp = laddrlé (AX) (saddrp) < (!addr16) Clx|x|x
4:-; sfrp =  #word sfrp—word QIo|01C
- sfrp = AX sfrpe— AX QOO0
+ sfrp = 1p (AX) sfrperp x1O|10]| %
8 sirp =l (AX) sfrperpl x| x| x1O
& sfrp = saddrp (AX) sfrp<(saddrp) O|1C|0|0
o sfrp = sfrp (AX) sfrp—sfrp 010|010
= CUsfrp = mesl (AX) sfrpe(neml) x| x[O]x
o sfrp = &mpem] (AX) sfrp—(&men]) Xxpx |Of x
"U'_j’ sfrp = laddrl6 (AX) sfrp«(!addrl6) Ol x| x]x
—g AX = saddrp AX «(saddrp) OIoiIC|O
0 AX p AX«erp OO x| x
AX =  sfrp AX<sfrp QOIC|1010

AX = npeml AX <{meml) x| x| x

AX = &menm] AX (& meml) x| x O x

AX = laddri6 AX < (laddrl8) Ol x| x| x

menl = AX (meml)« AX x| x[Of x

peml = Hword (AX) {meml)<—vword X{xiOf x

merl = p (AX) (meml)+(rp) x| x|O]|x
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B2. Expression Statements <78K/0/I/II/III> (contd)
Expressicon Operation 0! il
meml = saddrp (AX) (meml)<(saddrp)
peml = sfrp (AX) (meml) «-sfrp
merl = meml (AX) (memi) —(meml)
menl = &meml (AX) (mem])<(&meml)
&menl = AX {&meml)«— AX
&oenl = #word (AX) (&menl)«vord
&penl = rp (AX) (&meml)«(rp)
&peml = saddrp (AX) (& meml)<—(saddrp)
&pem]l = sfrp (AX) (&meml)<sfrp
&ueni = peml (AX) { & mem]}<{(menl)
&menl = &peml (AX) (&memni)«(&meni)

CY = saddr.bit CY «(saddr. bit)

CY = sfr. bit CY «<sfr.bit

CY = Xbhit CY < X.bit

CY = A.bit CY+—Abit

CY = PS5W.bit CY «PSW.bit

Substitute/Substitute with Register name specification

CY = PSWH.bit
CY = PSWL.bit
CY = [HL].bit
saddr.bit = CY
saddr. bit = saddr.bit (CY)
saddr. bit = sfr.bit (CY)
saddr. bit = A.bit (CY)
saddr. bit = X.bit (CY)
saddr.bit = PSW.bit (CY)
saddr. bit = PSWH.bit (CY)
saddr. bit = PSWL.bit (CY)
saddr. bit = [HL].bit (CY)
sfr.bit = CY
sfr.bit = saddr.bit (CY)
sfr.bit = sfr.bit (CY)
sfr.bit = A.bit (CY)
sfr.bit = X.bit (CY)
sfr.bit = PSW.bit (CY)
sfr.bit = PSWH.hit (CY)
sfr.bit = PSWL.bit (CY)
sfr.bit = [HL].bit (CY)
A.bit = CY
A bit = saddr.bit (CY)
A.bit = sfr.bit (CY)
A bit = A.bit (CY)
A.bit = X bit (CY)
A.bit = PSW.bit (CY)
A.bit = PSWH.bit (CY)

CY - PSW,, bit

CY «PSW,. bit

CY« (HL).bit

(saddr. bit)«CY

(saddr. bit)«(saddr. bit)
{saddr. bit}esfr. bit
(saddr. bit) < Abit
(saddr. bit)« X bit
(saddr. bit)«PSW.bit
(saddr. bit)« PSWH. bit
(saddr. bit)« PSWL. bit
(saddr. bit}«(HL). bit
sfr.bit<CY

sfr. bit«(saddr. bit)
sfr. bit<sfr. bit
sfr.bit— A, bit
sfr.bit—=X.bit

sfr. bit<—PSW. it
sfr.bit«<PSW,.bit

sfr. bit«—PSW..bit
sfr.bit+(HL). bit

A, bit<CY
A.bite(saddr, bit)}

A bitesfr. bit
A.bit— A bit
A.bit—X.hit

A bit<-PSW.bit

A bit«=PSW,, bit

xOxOOOOOxxOxOQOOOxxOxOOOOOxxOxOOOxxxxxxxxxxx

xOOOOQOxxxOOOQOOxxxOOOOOOxxeOOOOxxxxxxxxxxx

XOOCOO0OOXxxxDO0O0OXx*xx0OO0OOOOXxxxOOO0O00O0O0O00000000O| =

Ox00000x0O0Ox0OO0OO0O*x0O0O X000V XQCOXxODOOO X X X X X X X x x x x
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B2. Expression Statements <78K/0/I/II/III> (contd)
Expression Operation 0|1 |0
A.bit = PSWL.bit (CY) A.bit<PSW,.bit x| x|x|0O
A.bit = [HLI.bit' (CY) A bit—(HL).bit Olx|x|x
X.bit = CY X.bite=CY x|Olo|O
X.bit = saddr.bit (CY) X. bit—(saddr. bit) x{Olo|0
c: X.bit = sfr.bit (CY) X.bitesfr. bit ralerielle
o X.bit = A.bit (CY) X.bit< A. bit xlololo
) X.bit = X.bit (CY) X.bit—X. bit x {000
ik X.bit = PSW.bit (CY) X.bit—PSW.bit xtOlo| x
o X.bit = PSWH.bit (CY) X_bitePSW,. bit xix!x |0
5 X.bit = PSWL.bit (CY) | X.bit<PSW. bit x| x| x|O
g PSW.bhit = CY PSW.bit«CY O|1O|CIx
7] PSW.bit = saddr.bit (CY) PSW. bit<(saddr. bit) QIO |CIx
¢ PSW.bit = sfr.bit (CY) PSW. bit<—sfr. bit O|O|C|x
o PSW.bit = A.bit (CY) PSW.bit< A, bit ClO |0 x
. PSW.bit = X.bit (CY) PSW. biteX. bit x [O|O] %
o PSW.bit = PSW.bit (CY) PSW. bit<PSW. bit ClOiO]|x
n PSW.bit = [HL].bit (CY) PSW.bit<(HL). bit O|xlx|x
‘o | PSWH.bit = CY . PSW,. bit—CY x| x|xl0O
Y| PSWH.bit = saddr.bit (CY) PSW,.. bite(saddr. bit) x| x| x{0O
« | PSWH.bit = sfr.bit (CY) PSW,. bit<sfr. bit x| x| x10O
£ | PSWH.pit = A.bit (CY) PSW,. bite—A.bit x| x| x|0O
Z | PSWH.bit = X.bit (CY) PSW,. bit—X.bit x|Ix|x|D
8| PSWH.bit = PSWH.bit (CY) PSW,. bit+— PSW,. bit x| x|x|O
3| PSWH.bit = PSWL.bit (CY) PSW,. bitePSW,. bit x Ix|x|O
| PSWL.bit = CY PSW..bit—CY xix|x|C
a PSWL.bit = saddr.bit {(CY) PSW.. bit+{saddr. bit) xIx|x|0O
5 | PSWL.bit = sfr.bit (CY) PSW,. bit<sfr. bit x| x| x|C
D1 pSWL.bit = A.bit (CY) PSW.. bit< A, bit x| x|[x|C
&1 PSWL.bit = X.bit (CY) PSW.. bit< X. bit x| x|[x|C
O | PSWL.bit = PSWH.bit (CY) PSW.. bit<PSW,. bit x| x| x 10
™| PSWL.bit = PSWL.bit (CY) PSW.. bit<PSW,. bit x [ x| x{O
@ [HL].bit = CY (HL).bit «CY Ol x| x|x
3 [HL).bit = saddr.bit (CY) (HL). bit «(saddr. bit) Ol x|[x|x
[HL).bit = sfr.bit (CY) (HL).bit «sfr. bit Ofx|x]|x
[HL].bit = A.bit (CY) (HL).bit « A.bit O x|x|x
[HL].bit = PSW.bit (CY) (HL).bit < PSW. bit Clxix|x
= [HL].bit (CY) (HL).bit <(HL).bit Ofxi1x|x

[HL].bit
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B2. Expression Statements <78K/0/I/II/III> {(contd)
Expréssion Operation 0|1 |0|I
A +*=rT A CY+A+Tr Qix | x}fx
A += [HL] A, CY+« A +(HL) OO} =] x
A += laddrlb A, CY+—A +(laddri6) Olx|x|x
A += [HL +byte] A, CY+— A + (HL +byte) Ol x| x|x
A += [HL+B] A CY<«A +(HL + B) O x|x|x
A += [HL+C] A CY«A+(HL+C) O|x|x|x
A += [r4] A, CY+~ A+ (FEOOH + rd) x| O x| x
A += =ahyte A, CY+—A +byte O|O|10|0
A += saddr A, CY«— A +(saddr) Q:0|0i0
A += sir A, CY«—A +5sir x 1 C1O|C
A += mem A, CY <+ A + (nem) x[x1O|0O
3 A += &nen A, CY < A + (&nen) x| x|O|x
.S saddr += Fbyte (saddr), CY «(saddr) +byte QIo|1C|0O
-~ | 4 saddr += saddr (saddr). CY «(saddr) + {saddr) x| x|CiO
a0 A sfr += Zbyte sfr, CY «sfr+byte x OO0
% a r <= A . CY+r+A Qx| x]|x
= o r <= r LCYer+r x[O|O]| x
- r += rl r. CY<r=+rl x x| x|O
'g gen += A (mew), CY —(mem)+ A x x| x{C
AX += zvord AX. CY —AX +vord Cl|1CiC|C
AX += 1p AX. CY+«AX +1p x |C|1O]| *
AX += saddrp AX, CY < AX + (saddrp) x1C|OIC
AX += sfrp AX, CY+—AX +sfrp x [ ClIOIC
saddrp += =word (saddrp), CY < (saddrp) +word x| xix|0O
saddrp + saddrp (saddrp), CY +(saddrp) + (saddrp) x| x| x|O
sfrp +=  &vord sfrp, CY «sfrp+word xix|[x|O
p += r1pl rp, CY «rp+rpl x| x| x{O
A —-=r A CY—A~r Ol x| x|x
A -= [HL] A, CY+—A - (HL) ClO| x| x
o A - laddrl6 A, CY <A —(laddrl® Of x| x|x
= A —= [HL +byte] A, CY<«A - (HL +byte) O x|x|x
e A —-= [HL+B] A CY<A-(HL+B) Qx| x|x
ﬁ A —-= [HL+C] A CY<A-(HL+O) Ofpx|*x]|x
3 A —= ([r4] A, CY+—A — (FECOH + r4) x O x| x
- 0 A —= Zbyte A CY+—A —byte O|0t0C
a o2 A —= saddr A. CY + A — (saddr) Cl|O|O|C
g ) A -= sfr A, CY <A —sfr x OO0
~ A -= mem A. CY <A — (nem) x| x|OlO
ﬁ A —-= &uen A CY <A - (&mem) x| x1C| x
'g saddr -= $#byte (saddr). CY —(saddr) —byte Q|O0|0|0
o saddr —-= saddr (saddr)., CY —{saddr) — (saddr) x|[x|O|O
sfr —= #byte sfr. CY ~sfr—byte x1Q|0|C
r -= A r. CY+—r—A O x}x|x

Note 1: If Add or Subtract with Carry is to be performed,

describe the assembly language without change.
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B2, Expression Statements <78K/0/I/II/III> (contd)

Expression Operation O|1julum
0]
o T o —-= r 1, CY —r—r X
3 r ~-= rl r, CY =r—rl x ? ? (xj
ﬁ mem —= A (mem), CY «(mem) —~ A x| x{x|0O
o AX —= #word AX, CY — AX —word Olololo
" u:; AX —-= 1p AX. CY < AX —1p x OlO| %
45 o AX —= saddrp AX. CY <= AX ~ (saddrp) x[O10O|0
b= o AX —-= sfrp AX. CY — AX —sfrp x|OIO|O
(r&, saddrp —= #word (saddep). CY —(saddrp) — word x| x| x|O
ij saddrp — = ;addrp (saddrp). CY «(saddrp) - (saddrp) X | x| x|O
Q sfrp — = #word sfrp, CY <slrp-word x| x| x|O
t?) m —= rpl p, CY —rp—1pl x{x| %O
N AX *= X AX—A %X Of % | x| x
NER AX %= r AX<Ax%r x 1010
.i(_)l "':4?. AX ¥= 1l AX <« AX *x1] x| x| x|O
= EE AX *= rpl AX (high 16 bits), x| x| x|O
2z pl(low 16 bits) «~AX *1pl
wg AX /= C AXiquo) C (rem) «—AX +(C O x| x|x
o AX = r AXiquol r {rem) — AX <y = 1Ol0O| =
'E‘-E AX = r] AXlguo), rl (rem) «~AX =1l x| x!x|O
22 AX = rpl AXDEG). rpl (rem) «— AXDE +1pl LA LS

quo: Quotient; rem: Remainder

Note: 1. If Add or Subtract with Carry is to be performed,
describe the assembly language without change.

2. With a signed Multiply instruction, describe the
assembly language without change.
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B2. Expression Statements <78K/0/I/II/III> (contd)
Expression Operation o110 |H
A r A<ADT Clx|xix
A [HL] A< AN(HL) OO x|x
A laddrl6 A< AN{laddrid) Ol x| x]|x
A [HL +byte] A< AN(HL +byte) Ol x| x]|x
A [HL + B] A<AN(HL +B) O x|x|x
A [HL + C) A<AN(HL+C) Ol xpx]|x
A [r4] A+~ AN(FEQCH + r4) x |Of xi§x
A #byte A< ANbyvte Oi1O0|10C|CL-
A saddr A<« AN (saddr) O[OI0|0
A sfr A< A Nsfr xiO|O|C
A mem A=A 0 {nem) x| OO0
A & men A<= AN (&mnem) x| x|O| x
saddr byte (saddr)<~(saddr) Nbyte Cl|o10|0
g saddr saddr (saddr) «(saddr) M (saddr) x 10|00
S sfr #byte sfr—sfrNbyte x| x| Ct0O
E T A rerN A O x{x]|x
E T r rernr x| x 1O x
= T rl r<rNrl x| x| x {0
0
- mem A (mem) « (mem} N A X[ x| x |0
CY [HL]}.bit CY«CYN(HL).bit" Clx|=]|x
= cY saddr, bit CY «CY N (saddr. bit) olo|olo].
“ cY /saddr. bit CY<CY N (saddz. b1v) x|O|C |0
CcY sfr. bit CY «CY Nsfr. bit O|C100
CcYy /str.bit CY«CY Nsfr. bit x| ClO|0
Y Abit CY<CY N A.bit O|010|0
CY /Abit CY«~CY NA.bit x10|C|O
Yy Xbit CY<CYNX.bit x| O|0O|0
cy /X bit CY<CY NX.bit x QOO0
Ccy PSW. bit CY «CY N PSW. bit QIC|O|x
CcY /PSW, bit CY«CY N PSW.nit xiQ|lO| x
cYy PSWH. bit CY<CY N PSW,. bit x| x|x|O
CY /PSWH. bit CY «CY N PSW,. bit x| x|x|O
CcY PSWL. bit CY «<CY N PSW.. bit X[ x| xC
cY /PSWL. bit CY «<CY N PSW.. bit x| x1x|O
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B2. Expression Statements <78K/0/I/II/III> (contd)

Expression Operation 011 |0:m
A |=r A<AUr Of x| x|x
A |= [HL] A< AU(HL) ClOx|x
A | = laddrlf A< A U(laddrl6) O x[x|x
A | = [HL +byte] A< AU(HL +byte) Ofx|xix
A |= [HL+B) A<AU(HL+B) Ofx|x|x
A |= [HL+C] A<AU(HL+C) Ol x| x|x
A | = [r4] A< A U(FEQOH + r4) x| Of x| x
A [= &by A< A Ubyte Ci0|00
A | = saddr A« A U(saddr) C|C|O|0O
A | = sfr A« AUsfr x1O|C|C
A | = gen A+~ AU (men) x 1OlO|C
A &nen A—AU{&men) xix |Of x
saddr | = Zbyte {saddr)=«(saddr) Ubyte o100
g saddr | = saddr (saddr)=(saddr) U (saddr) x 101001,
S sfr | = #byte sfr+sfrUbyte x| x|C|O
- r = A r<rU A Cx|x|x
s
0 r |=r r<rr X|x |0 x
‘3 r | = rl r<rUrl X[ x| x|O
@ pem | = A (mem)<(mem) U A X x| x 1 C
=2 CY |= [HL].bit CY<«CY U(HL). bit Ol x| x|x
= CY | = saddr bit CY «CY U (saddr. bit) O|Ci|o|C
CY | = /saddr. bit CY«CY U(saddr. bit) x [ O|O|C
CY | = sfrbit CY«<CY Usfr.bit SiCiC|C
CY | = /sfr.bit CY < CY Us?r. bit x| ClOIO
CY | = Abit CY<CYUA.bit O|0iC|0O
CY |= /Abit CY<CYUA bit x|O|OIO
cY | Xbit CY«CY U X. bit x (OO |C
CY |= /X.bit CY+«CYuX.bit x|1O|O{0O
CY | = PSW.bit CY+CY U PSW.bit O|0;0O|x
CY | = /PSW.bit CY —CY U PSW. bit x|O|Q!x
CY | = PSWH.bit CY < CY UPSW,. bit X [ x| x|O
CY | = /PSWH.bit CY<CY UPSW,. it x| x| x]O
CY | = PSWL.bit CY«<CY UPSW,.bit x| xix|O
CY |= /PSWL.bit CY «<CY UPSW,.bit x| x|x1O
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B2. Expression Statements <78K/0/I/II/III> (contd)

Expression Operation Ot1|IX[Ix
A =7 A—A¥r Ol x| x| x
A "= [HL] A< A¥(HL) Ol x| x|x
A = laddrl6 A< A¥(laddri6) CiO xx
A = [HL +byte] A<~ A¥(HL +byte) O x| =x]x
A "= [HL+B)] A—=A¥(HL +B) Ol x| x| x
A 7 {HL + C) A—=A¥(HL +C) O x|[x|x
A T = %byte A< A ¥byte Ol x{x]|x
A = saddr A< A ¥ (saddr) QIO |00
A "= sfr A A¥sfr o000
v A "= per A< A ¥ (zem) x GO0
*5’ A "= &uen A< A% (&nen) x| OJ0O|0
4 saddr "= #byte (saddr)<(saddr) ¥hyte x | x [Ofx
"; saddr "= saddr (saddr)«(saddr) ¥ (saddr) O|0|C|0
= sfr "= #byte sfresfr¥byte x OO0,
v r = A rerv A x| x |[O1O
o r =1 rer¥r x| x 1O x
o r =1l rr¥rl x| x| x |0
g mem = A (mem) < (mem) ** A x| xix|C
CY "= [HL] bit CY«—CY*({HL).bit X[ x| x| %
CY "= [r4] CY =CY ¥ (rd) OlC| x| x
CY "= saddr bit CY < CY ¥ (saddr. bit) Cl|OJ0 |0
CY ~= sfr.bit CY «<CY ¥sfr. bit CiOlO|0
CY "= A bit CY«<CY % A. bit C|C|O|C
CY "= X.pit CY<CY ¥ X.bit x 1CIC|C
CY ~ = PSW.bit CY<CY ¥ PSW. bit C|O|C | x
CY ~ = PSWH.bit CY <CY ¥ PSW.. bit x| xtx |0
CY ~ = PSWL.bit CY < CY ¥ PSW,. bit x|x|x|O




B2. Expression Statements <78K/0/I/II/III> (contd)

Expression Operatiocn (I (O}

vl A >>= 1 (CY A A0 A —A) X 1 time O x| x|x

50 r >>= 1 (CY 1w r=0.r.<r)xn times x OO} %

E:'% 1 >>= n (CY «rly rhel, rloerl) x 1 times|x | x | x {0

ol p >>= 1 (CY r1pa 1ps0. rp.<rp) xn Times] x |O| O x

av pl >>= n (CY <rple rpla+0, rplo+1pl,) X0 times| X | X | X |O
1 o

3 A <<= 1 (CY A A0, A=) x 1 time Ofxx|x

i .

" r <<= n (CY <m0 r.~r)xn times x OO x

Aﬁ rl <<= n (CYerlarle0rlaerl)xn times| x| x| x|O

vl p <<= n (CY «1pi 1pe=0. rpoe-rp) xn times| x jO| O x

E @ ripl <<= n (CY «rply rple=0, rplaerpll) Xn times| x | x | x [
Ui o

r ++ rer+1 QOO0 x

= o+ + rlerl+1 x| x| x|O

S saddr + + (saddr)«+{saddr) +1 Clo|0|0

3 rp ++ rp—rp+1 OC|O|10x%

g p2 ++ plerpl+1 x x| x|O

H saddrp + + (saddrp)«(saddrp) +1 x x| x|O

o r -- rer-1 CiO|O]| =

g rl - - rleri-1 x| x| x|0O

& saddr — - (saddr)«(saddr) - 1 Cl|OIO|0O

b p - rperp—1 OO0 %

8 rp2 - - tp2erp2~-1 x| xtx]0O

a saddrp — — {saddrp)}<{saddrp) — 1 X | xix |0

A <-> [DE] A<-~»(DE) Ofx|x|x

A <-> [HL] A+ (HL) O x| x]|x

A <-=-> laddrl A«->(laddrl6) Ol x| x]|x

A <-—> [HL +byte] A<~—(HL +byte) O x| x}x

A <-> [HL+B] A<—(HL +B) O x| xix

A <-> [HL+C] A«—(HL+C0C) Ol x|x|x

@ A <-> [r4] Ae—(r4) x PO | x| x

g‘ A <> r Aot CIo|O| =

g A <-> 1l A«——rl x| x| x|{O

g A <-> men A« (mem) x| x1O10

fl A <=> &nen A (& men) x| x 10| x

A <-> saddr A <——(saddr) x| x |00

A <-> sir A——sfr x 1% |00

A < —=> [saddrp) A «—((saddrp)) Q10 x|C

r <—-> 1 ° [——r Q|00 x

r <-> rl re—rl x| x|x]10O

saddr <-—> saddr (saddr)«—>(saddr) x| x|O|O
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Expression Statements <78KVI>»

Expression Operation
br #byte brebyte
br br’ br<br’
br mem br «{men)
brl bsaddr br«{bsaddr)
brl (wsaddr] br<((vsaddr))
brl bsfr brebsir
brl meml br<(aerl)
brl brl (bsf:) brlebrl
S br2 bsfr br2«bsir
'_S bsaddr Ebyte (bsaddr) «byte
8 bsaddr brl (bsaddr)«-brl
o bsaddr bsaddr’ (bsaddr)<(bsaddr’)
- bsaddr br' (brl) (bsaddr)« br’
8 bsaddr bsaddr (brl) (bsaddr)«{bsaddr")
Y bsaddr [wsaddr] (brl) (bsaddr) < ({wsaddr))
w bsaddr bsfr (brl) (bsaddr)«bsfr
% bsaddr mem (brl) (bsaddr) < (mem)
5 bsaddr meml - (brl) (bsaddr) <« (zenl)
3 [wsaddr] brl ((wsaddr))<brl
e [wsaddr] Zbyte (brl) ((wsaddr) }«byte
'EL [¥saddr) br' {brl) {(vsaddr)) < br
ég [wsaddr] bsaddr (brl)} ((wsaddr)) < (bsaddr)
- [wsaddr] [wsaddr] (brl) ({wsaddr))—{{wsaddr})
) (wsaddr] bsfr (brl} ((wsaddr))«bsfr
s {wsaddr) men {brl) ({wsaddr}) < (mem)
@ [wsaddr] memi (brl) {(wsaddr) } < (menl)
*:J, bsfr Zbyte hsf<byte
ot bsfr brl bsf<brl
t; bsir br2 bsfebr2
ig bsfr br' (brl) bsf<br
j{i bsfr bsaddr (brl) bsf<{bsaddr)
ig bsfr (wsaddr] (brl) bsf«({wsaddr))
3 bsir bsfr (brl) bsfebsfr
o bsfr mem (brl) bsf<(mem)
tﬁ bsfr penl (brl) bsf+{mem]}
'g men Lbyte (mem) <byte
v mem br {pem)<-br
mem br'  {(br) (mem)+br’
mem men (br) (men) < (mem)
me #word (meml)<word
memn WrI (meml) < wr
mem wr (wr) {memi)< wr
mem wsaddr (wr) {menl)<(wsaddr)
mem (wsaddr] (wr) (meml)«((wsaddr))
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B-2. Expression Statements <78KVI>

Expression Operation
per = wsfr (wr) (mem)«—wsfr ‘
mem = men (wr) (mem) < (mem)
pen = meml (wr) (mem)<(meml)
gezx = PSW (wr) (mem) < PSW
men = SP (wr) (pem) < SP
meml = #byte (menl)<byte
meml = brl (meml)<bri
meml = br' (brl) {mem]) <« br
S mem! = bsaddr (brl) (mem1) +~bsaddr
Ij mem: = ({wsaddr] (brl} (meml)+—((wsaddr))
g mem! = bsfr (brl) {meml}<bsfr
;j meml = mem (bri) {menl)<(mem}
'S meml = meml (brl) {meml)<(meml)
t& menl = #word (meml)<word
0 meal = wr (meml) < wr
qém meml = wr {wr) (meml)<«wr'
o merl = wsaddr (wr) (meml)<(wsaddr)
= meml = [wsaddr] (wr) (meml) < ({wsaddr))
E menl = wsfr (wr) (meml) «<wsir
*,},’ mepl = mer (wr) (meml) < (mem)
'E; zeml = meml (wr) (menl)«(menl)
g peml = PSW (wr) (meml)~— PSW
- meml = SP (wr) {menl)«-SP
ﬂ STBC = #byte STBC «byte
=z WDM = Zbyte WDM <byte
@ wr = H&word wr <-word
4:'; wr = wr WL Wr
.4:: wr = wsaddr wr—{wsaddr)
tﬁ wr = [wsaddr] wr«{(¥saddr))
’g wr = wsfr wrwsfr
\a wr = nem wr + (zem)
: 8 wr = penl wr < (menl)
B wr = PSW wr<PSW
-Lt wr = SP wr— 3P
E wr = wrd (wsfr) wr—¥rd
U:]’ wrd = wsfr wrdewsfr
wsaddr = Hword (wsaddr}+word
wsaddr = wr (wsaddr)« wr
wsaddr = wsaddr’ (wsaddr)«—(wsaddr' )
wsaddr = wr (wr) (wsaddr) < wr’
wsaddr = wsaddr (wr) (wsaddr)<{wsaddr)
wsaddr = [wsaddr} (wr) (wsaddr) < ((wsaddr))
wsaddr = wsfr (wr) (wsaddr)<wsfr
wsaddr = mem (wr) (wsaddr) < (nem)
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B-2.

Expression Statements <78KVI> (contd)
Expression Operation
wsaddr = meml (wr) (wsaddr)=—(meml)
wsaddr = PSW (wr) (wsaddr) < PSW
wsaddr = SP (wr) (wsaddr)« SP
[wsaddr] = wr ({wsaddr))+wr
[wsaddr] = #word (wr) {(wsaddr) ) =word
[wsaddr) = wr' (wr)’ {(wsaddr) )« wr'
[wsaddr] = wsaddr (wr) ((wsaddr))«—(wsaddr)
o (wsaddr] = [wsaddr] (wr) ((wsaddr))«((wsaddr))
2 [wsaddr] = wsfr (wr) ((w¥saddr))«wsfr
o [wsaddr] = mem (wr) {(wsaddr) )= (mem}
8 [wsaddr] = nmemi (wr) {(wsaddr))«{meml)
- [#saddr] = PSW (wr) ((wsaddr))—PSW
6' [wsaddr] = SP (wr) ((wsaddr)}< SP
2, wsfr = #word wsfreword
© wsfr = wr wsfr—wr
g wsfr = wr3 wsfrewr3
‘g wsfr =  wr'  (wr) wsfrwr'
o vsfr = wsaddr (wr) wsfr<{(wsaddr)
8 wsfr = [wsaddr] (wr) wsfr<((wsaddr))
2 wsfr = wsfr (wr) wsfre—wsfr
o wsfr = mem (wr) wsir<(men)
n01J wsfr = mem! (wr) wsfr(meml)
e wsfr = PSW (wr) wsfr—PSW
,ti wsfr = SP {wr) wsir< SP
x SP = #vord SP <word
3 SP = wr SP«wr
3 SP = wr' (wr) SPewr
:S SP = wsaddr (wr) 5P «(wsaddr)
B SP = [wsaddr] (wr) SP«((wsaddr))
3 SP = wsfr {(wr) SP<wsfr
5{1 SP = qgem (wr) SP < (mem)
3 SP = meml (wr) SP < (meml)
I SP = PSW (wr) SP«PSW
0 SP = SP (wn) SP«SP
g dsaddr = wrp (dsaddr)«wrp
& dsaddr =  #dword (wrp) (dsaddr)«dword
dsaddr = dsaddr (wrp) {dsaddr) < (dsaddr)
wrp =  #dword wrpe—dword
wIp = dsaddr wrp<+ (dsaddr)
CY = br.bitd CY <br. bit3
CY = br.br CY «<br. br’
CY = bsaddr. bit3 CY «bsaddr. bit3
CY = bsaddr, brl CY «bsaddr. bri
CY = bsfr.bit3 CY «bsfr. bit3
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B-2. Expression Statements <78KVI> (contd)

Expression Operation
CY = bsfr.brl CY <bsfr.brl
CY = wrbitd CY «—wr.bit4
CY = wrbr CY «wr.br
br.bit? = CY br. bitd«CY
br.bit3d = br.bitd (CY) br, bitd«br. bit3
br.bit3 = br.br' (CY) br. bitd<br. br’
br.bitd =  bsaddr. bitd (CY) br. bit3<-(bsaddr). bit3
br.bitd = bsaddr.brl (CY) br. bit3«(bsaddr). brl
§ br.bitd = bsfr.bit3 (CY) br. bit3«bsfr. bit3
0 br.bit3 = bsfr.brl (CY) br. bitd«bsfr, brl
s br.be’ = CY br. br’ «CY
;: br.br' = br.bitd (CY) br. br’ «<br. bitd
o br.br’ = br.br (CY) br. br’ «+br. br'
@ br.br” =  bsaddr.bit3 (CY) br.br' «(bsaddr). bit3
w br.br’ = baddr.brl (CY) br. br' < (bsaddr). brl
g br.br” = bsfr.bitd (CY) br. br' <bsfr. bit3
g br.br’ = bsir.brl (CY) br. br' «<bsfr.brl
bsaddr. bitd = CY (bsaddr). bit3<CY
o | bsaddr.bitd = brbitd (CY) (bsaddr). bit3«br. bit3
| bsaddr.bit3 = brbr (CY) (bsaddr). bit3«br. br'
'E; bsaddr. bit3 =  bsaddr.bitd (CY) {bsaddr). bit3«(bsaddr). bit3
o | bsaddr.bitd = baddr.brl (CY) (bsaddr). bit3«(bsaddr). brl
o | bsaddr.bitd = bsfr.bitd (CY) (bsaddr). bit3«<bsfr, bitd
jj bsaddr. bitd = bsfr.brl (CY) (bsaddr). bit3«<bsfr. brl
= bsaddr.bri = CY (bsaddr). brl«<CY
jﬁ bsaddr. brl = br.bit3 (CY) (bsaddr). brl<br. bitd
j3 bsaddr.brl = br.br' (CY) (bsaddr). brl<-br. br’
- bsaddr. brl =  bsaddr.bit3 (CY) (bsaddr). brl<(bsaddr). bit3
| bsaddr.brl = baddr.brl (CY) (bsaddr). brl<-(bsaddr). brl
§§ bsaddr. brl =  bsfr.bitd (CY) (bsaddr), briebsfr. bitd
A1 bsaddr.brt = bsfr.brl (CY) (bsaddr). bri<bsfr. brl
Y bsfr.bitd = CY bsfr. bit3«<CY
3 bsfr.bit3 = br.bitd (CY) bsfr. bit3<-br. bit3
]j bsfr.bit3d = br.br' (CY) bsfr. bit3«br. br'
B bsfr.bit3 =  bsaddr.bitd (CY) bsfr. bit3«{bsaddr). hit3
5.5) bsfr.bitd = baddr.brl {CY) bsfr. bit3<(bsaddr}. brl
bsfr.bitd = bsfr.bitd (CY) bsfr. bit3<bsfr. bit3
bsfr.bitd = bsfr.brl (CY) bsfr. bit3<bsfr. brl
bsfr.brl = CY bsfr. brl«CY
bsfr.brl = br.bitd {(CY) bsfr. brl<br. bit3
bsfr.brl = br.br’ (CY) bsfr. briebr, br’
bsfr.brl = bsaddr. bit3 (CY) bsfr. brlebsaddr, bitd
bsfr.brl = baddr. brl (CY) bsfr. bri«baddr. bri
bsfr.brl =  bsfr.bitd (CY) bsfr. brl«bsfr. bit3
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B-2. Expression Statements <78KVI> (contd)

Expression Operation
=5 bsfr.brl = bsfr.brl (CY) (bsaddr). brlebsfr. brl
30| wrbitd = CY - wr. bitdeCY
gal  wrbitd = wrbitd (CY) wr. bitdewr. bit4
ar wr.bitd = wr.br (CY) wr, bitd—wr, br
-43 f%,' wr.br = CY wr. br«CY
E 9 wr.br = wr.bit4 (CY) wr. br< wr. bitd
E‘,' ! wr.br = wr.br (CY) wr, br<wr_ br
FERyi]
a4,
32
br += #byte br, CY < br +byte
br += br br, CY «<br + br'
br += mem br, CY < br + {(mem)
“brl += bsaddr brl, CY <« brl + (bsaddr}
brl = bsfr brl, CY < brl + bsfr
brl += meml bri, CY<brl +(mez1)
bsaddr = #byte (bsaddr), CY +(bsaddr) +byte
bsaddr += bsaddr (bsaddr). CY «{bsaddr) + ( bsaddr’)
bsaddr += brl (bsaddr), CY «(bsaddr)+ brl
bsfr += &byte bsfr, CY < bsir +byte
mem += br (mem), CY «(mem) + br
mem = zbyte (men), CY «—{(mem) +byte

a eenl += brl (mem1), CY <(meml}+ brl

‘; men 1 =  sbyte (mem 1), CY < (mem1) +hvte

_t: wr += xword wr, CY < wr +word

Note 1. ﬁ wr += wr wr, CY < wr + wr'
g wr += wsaddr wr, CY <-wr + (wsaddr)
%] Wr = wsir wr, CY < wr + wsir

o3 wr += gmenm wr, CY < wr + (zen)

g wr += meml wr, CY < wr + (ren 1)

E wsaddr += #vord (wsaddr), CY «<{wsaddr) +word
wsaddr += wr (wsaddr), CY «<(wsaddr)+ wr
wsaddr += wsaddr’ (wsaddr), CY «(wsaddr) + (wsaddr”)

wsfr -+=%word wsir, CY < wsfr +vord
mem += wr (mem), CY «(mem)+ wr
mem += Hword (mem), CY «(mem) +word
geml += wr (men 1), CY «(mem!) + wr
. meml = #word (men 1), CY «(mem 1) +word
5P = #vord SP« 5P +vword
wrp += #dword wrp, CY < wrp + dword
wIp = wrp wrp, CY < wrp + wip'
wrp += dsaddr wrp, CY < wrp + (dsaddr)
dsaddr += wrmp (dsaddr), CY «—(dsaddr) + wrp

Note 1. If Add or Subtract with Carry is to be performed, describe
the assembly language without change.
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B-2. Expression Statements <78KVI> (contd)

Expression Operation
br —-= #byte br, CY «br -bvte
br ~-= br br, CY<«br - br
br == men ‘ by, CY +br ~ (mem)
brl —= bsaddr brl. CY «brl - (bsaddr)
brl -= bsir brl, CY «<brl — bsfr
brl —-= meml brl, CY «brl — (mem1)

" bsaddr -= #byte {bsaddr), CY < (bsaddr) —byte
bsaddr - = bsaddr {bsaddr}. CY «(bsaddr) - ( bsaddr’}
bsaddr ~= brl (bsaddr). CY«{bsaddr)— brl

bsfr —= #byte bsfr, CY «bsfr —byte
mem —= br (mem), CY «(mem) — br
S mem —-= ¥byte (mee), CY < {mem) —byte
] menl —= brl (mem1), CY <« (menl)~ brl
.’:‘ meml —= Hbyte (mem1), CY «(mem1)—byte
45; wr -= #vyord A wr, CY «-wr —vord
— ‘3 wr —= wr wr, CY < wr —wr
@ “ wr == wsaddr wr, CY < wr -~ { wsaddr)
g 1 wr —= wsir wr, CY < wr — wsir
R 46’ wr -—-= mem wr, CY < wr - (mem)
g wr —= meml wr. CY < wr - (zen1)
5 wsaddr —~= #word {wsaddr), CY <+ {wsaddr) —vord
[?] wsaddr - = wr (wsaddr)., CY +(wsaddr) — wr
wsaddr -= wsaddr’ (wsaddr). CY «(wsaddr) — { wsaddr’)
wsir —= Fword wsfr, CY <« wsir —word
mem —= wr (mem), CY < (mem) — wr
men - = #Hword (mem), CY «(nen) - word
meml —= wr (mem 1), CY < {meml)— wr
meml —= #Fword (mem1), CY<(meml) —word
SP == $#wvword SP < 5P —vword
wrp —= ¥dword wrp, CY < wrp — dword
wrp —= WwIp ‘ wrp, CY < wrp — wrp’ _
wrp -—= dsaddr wrp, CY < wrp — (dsaddr)
dsaddr —= wrp {dsaddr), CY «(dsaddr}— wrp
42 CWIr ¥=  Zbhyte WT < Wr, X byte
ho wr %= br Wr«wr, X br
~ E wr * = Dbsaddr wr—wr, ¥ (bsaddr)
" a Wr k= pen : wr < wr, X (mem)
*6’ = WIp *= #word WID < wIp, X word
= E WIp *= wr WP = WiD, X Wr
e wrp * = wsaddr wrp < wrp, X { wsaddr)
'é wWIp %= mem Wrp < wrp, X (mem)

Note: 1. If Add or Subtract with Carry is to be performed,
describe the assembly language without change.
2. With a signed Multiply or Divide instruction, describe
the assembly language without change.
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Note 2

Note 2. With a signed Multiply instruction,

B-2. Expression Statements <78KVI> {contd)
Expression Operation
.g wr = $Hbyte wr{guo),ROL({rem) —wr=byte
o " wr = br wr{quo),brirem) < Wr+ br ‘
o wr = bsaddr wr(gue},bsaddr (rem).«— wr+ ( bsaddr)
‘-3 wr = mem wri{quo),mem{rem)+ wr- (mem)
: wrp /= #word wrpl{quo) ,ROL(rem) <~ wrp-vword
m wIp = Wr wrp{quo),wr{rem) <« wrp-+ wr
9 wIp = wsaddr wrpique),wsaddr(rem) « wrp-+ (wsaddr)
E wWIp /= mem wrp(quo),mem(rem)«— wrp+ (mem)
br = ZHbyte brebr Nbyte
br &= br brebrNbr
br = mem bre—br N (emn)
brl &= bsadd" brl < brl N (bsaddr)
brl &= bsir brl < brl N bsfr
brl = pmeml brl < brl N(memnl)
bsaddr &= #byte {bsaddr)<(bsaddr) Nbyte
bsaddr &= bsaddr (bsaddr)« ( bsaddr) N ( bsaddr")
bsaddr &= brl {bsaddr )« ( bsaddr) N brl
bsfr = #byte. bsir < bsir Nbyte
men = br {mem) < {mem) M br
men &= #byte (mem) < {mem) Nbyte
mem 1 = brl (mem I )«{mem1) N brl
meml &= HFbyte (mem 1 )<(memI) Nbyte
B wr = Zvord wr = wr MNword
3 wr &= wr wrewr N wr
'_{:,' WT = wsaddr wr<wr N (wsaddr)
2 wr &= wsir ‘wrewr M wsfr
U?J wr = mem wr < wr (1 (nem)
o wr = penl wr<wr N{(men 1)
A wsaddr &= #word (wsaddr)+( wsaddr) Nword
‘ZC: ‘ wsaddr &= wsaddr (wsaddr)« (wsaddr) N (wsaddr')
’ wsaddr = wr (wsaddr}«—(wsaddr) 0 wr
wsir = #word wsir < wsir Nword
pen &= wr (mem)<(mem) N wr
mex &= #word (mem)<(mem) Nword
mem 1 = Wwr (mem1)<—(mem1) N wr
mem ] = $word {mem ] )«{mem 1) Nword
wrp = ¥ dword wrp < wrp N dword
wrp &= wrp wrp< wrp N wrp
wrp = dsaddr wrp < wrp N (dsaddr)
dsaddr = WwWIp (dsaddr)«-{dsaddr) N wrp
Yy = br.bit3 CY «CY N br.bit3
Y = /br.bit3 CY«CY N br.bit3
Cy = brbr CY«CY Nbr.br

guco: Quotient; rem: Remainder

language without change.
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B-2. Expression Statements <78KVI> (contd)
Expression Operation
CY &= /brbr CY«CYNbrbr
CY = bsaddr.bit3 CY «CY N ( bsaddr).bit3
W ' = /bsaddr.bit3 CY «CY N{bsaddr).bit3
= CY &= bsaddrbrl CY «CY N(saddr).brl
hot CY &= /bsaddrbrl CY <CY NTbsaddr).brl
4(;}’ CY = bsir.bit3 CY «CY N bsfr.bit3
g CY &= /bsirbit3 CY «CY n bsir.bit3
43 CcY = bsfr.brl CY < CY N bsfr.brl
o CY &= /bsirbrl CY«CY Nbsir.ort
a (0 ¢ =  Wr.bit4 CY < CY N wr.bit4
Z CY &= /wrbitd CY<CY Nwrbit4
(03 ¢ = wrbr CY < CY Nwrbr
1004 = /wrbr CY«CYNwrbr
br | = #byte brebr Ubyte
br |= br brebr U br
br | = pem br < br U (mem)
brl | = bsaddr bri «brl U ( bsaddr)
brl )= bsfr brl<brl U bsfr
brl | mee 1 brlebrl U(reml)
bsaddr | = #byte {bsaddr )< ( bsaddr} Ubyte
bsaddr | bsaddr’ (bsaddr}«( bsaddr) U (bsaddr’)
bsaddr | brl (bsaddr)<«( bsaddr) U brl
bsfr | = Zbyte bsfr«bsfr Ubyte
wem | br {mem) < {mem) U br
o mem | = Zbyte (mem} < (mem} Ubyte
+ menl | = brl (meml)«(men 1)U brl
B zeml | = #Hbyte (men 1)« (mem 1) Ubyte
a wr | = #word wr < wr Uword
E . wr | wr’ wr—wrlUwr’
u:'; wr | wsaddr wrewr U ( wsaddr)
- wr | = wsir wr < wr U wsir
o wr | = mem wr<wr U (nem)
e} wr | = peml wr<wr U (mem1)
wsaddr = #word (wsaddr)=<-(wsaddr) Uword
wsaddr | = wsaddr' (wsaddr) < ( wsaddr) U { wsaddr")
wsaddr | = wr (wsaddr)<{ wsaddr) U wr
wsfr | = #word wsfr<wsir Uword
mem | = wr (mem) < (mem) U wr
mem | = #word (mem) < (men} U word
menl | WT (mem!)<—(mem1) U wr
meml | = #vord (mem 1 )«(mem 1) Uword -
wrp | # dword wrp < wrp U dword
wrp | = wrp' Wrp < wrp U wrp'
wrp | = dsaddr wrp < wrp U ( dsaddr)

~A57-




B-2. Expression Statements <78KVI> (contd)

Expression Operation
dsaddr | = wrp {dsaddr)<{dsaddr}U wrp
CY |= brbit3 CY «CY U brbit3
CY [= /brbitd CY «CY U brbit3
CY |= brbr CY<CYU br.br'
o CY |= /[brbr CY<CYUbrbr
-L:J‘ CY | = bsaddrbit3 CY < CY U {bsaddr).bit3
o CY {= /bsaddrbit3 CY «CY U(bsaddr).bit3
o CY | = bsaddr.brl CY «<CY U (saddr) brl
a CY | = /bsaddrbrl CY « CY(bsaddn) brl
a CY | = bsirbit3 CY«~CY U bsfr.bit3
- CY | = /bsfrbit3 CY «CY U bsir.bit3
” CY | = bsirbrl CY«CY U bsfr.brl
O CY | = /bsfrbrl CY<«CY U bsfr.brl
CY | = wrbit4 CY+—CY U wr.bit4
. CY | = /wrbit4 CY<CY U wrbitd
CY | = wrbr CY«<CY Uwrbr
CY |= /wrbr CY«CY U wrbr
br "= Zbyte br<br ¥byte
br br’ br«br % br'
br ° men br« br ¥ (rem)
brl " = bsaddr brl «<brl 5 { bsaddr)
brl " = bsir brl < brl ¥ bsir
brl "= reeml brl < brl ¥{memn 1)
bsaddr fbyte {bsaddr)«{ bsaddr) ¥byte
bsaddr " = bsaddr {bsaddr )« ( bsaddr)¥*{ bsaddr")
bsaddr brl {bsaddr)«(bsaddr)¥* brl
g bsfr =~ = #byte bsfr < bsfr ¥byte
3 mer = br {men)<(mem) ¥ br
Ij mem #byte {mem)<-(mem) ¥byte
g meml "= brl (mwem 1)< (mem 1) ¥ brl
3 meml #byte {mem 1)< (mem 1 ) ¥byte
wr #word wr < wr ¥vord
2 wr = wr W Wr ¥ wr’
% wr ~ = wsaddr wr < wr v ( wsaddr)
> wr = wsir wr e wr¥ wsir
| wr mem Wr <= wr ¥ (mem)
wr = geml wr e« wr ¥ (nem 1)
wsaddr ° #vord (wsaddr)<{ wsaddr) ¥word
wsaddr ~ = wsaddr’ {wsaddr)«( wsaddr) ¥ ( wsaddr")
wsaddr "= wr (wsaddr) < ( wsaddr) ¥ wr
wstr “ = #word wsir < wsir ¥word
men wr (mem} < (mem) ¥ wr
gem ~ = #vord (mem} < (mem) % word
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B-2. Expression Statements <78KVI> (contd)
Expression Operation
geml "= wr (mem_l)-*—-(meml)’t"wr
menl = £word (mem 1)< (nem 1) ¥vord
wrp = #dword wrp <~ wrp ¥ dword
_8 wip = wrp WIp < Wrp ¥ wrp'
E wrp = dsaddr wrp < wrp ¥{ dsaddr)
I,‘ dsaddr ~ wID (dsaddr)<«(dsaddr)% wrp
-g cy ° br.bit3 CY < CY ¥ br.bit3
] cy ° br.br’ CY «<CY ¥ br.br
@ CY "= bsaddrbit3 CY < CY ¥ (bsaddr).bit3
e CY = bsaddrbrl CY «CY ¥ (saddr).brl
& CY ~= bsfrbit3 CY «CY ¥ bsfr.bit3
< CY "= bsfrbrl CY < CY ¥ bsfr.brl

cy - wr.bit4 CY < CY ¥ wr.bit4

CY "= wrbr CY «CY ¥ wr.br
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B-2. Expression Statements

<7BKVI> (contd)

Expression Operation
br >>= n3 {CY < br, bry~0, br,i=br) X n3 times
br >>= brl [CY «<br, bry=0, br,,~—br) X br1 times
o bsaddr >>= 1 CY «(bsaddr)s (bsaddr)«0, (bsaddr),,« (bsaddr),
! bsaddr >>= brl [CY «(bsaddr). (bsaddr)y«0,
_4,_': (bsaddr).,«(bsaddr),) X br1 times
4&!’, mem >>= 1 CY «(mem)s, (mem)+<0, (mem),,«(men). and
.g CY «(mem)s (mem)s<=0, (mem), < (mem), .
7 gem >>= brl [CY «(nen),, (nem);+=0, (nem).,—(gem).) x DX} times
oz _ {CY +(mem),. (mem) <=0, (mem).,+—(mem).} X br1 times
) wr >>= n4 ICY «~wry, wr<0, wr.<—wr,) X n4 times
’g wr >>= brl {CY < wr, wriye0, wr,,+~Wwr} Xbr1 times
E; wsaddr >>= 1 CY «<(wsaddr). { wsaddr) <0,
o ' (wsaddr),.<(wsaddr),
‘_-: wsaddr >>= brl {CY «(wsaddr), ( wsaddr) <0,
& ( wsaddr)..—(wsaddr).) X br1 times
wrp >>= n5 {CY < wrpe Wrpy+0, Wrp.,~WrD.} X br1 times
wrp > > brl {CY < wrpy, wWipy+0, W'D WrID) X n5 times
br <<= n3 {CY +br;, bry«0. br,=br,} X n3 times
br <<= brl ICY «br;, bre0, br.—br,) X br1 times
0 bsaddr <<= 1 CY «(bsaddr), (bsaddr).«-0, (bsaddr),«(bsaddr)..
=t bsaddr <<= brl {CY «—(bsaddr). { bsaddr)y=0,
ij (bsaddr).«~(bsaddr)..] x br1 times
JE’) mem <<= | CY «(mem)». (men}s«-0, (mem),«~(vem),, and
e CY +(mem) s, {mem),«0, (mem}.« (mew).
3 brl times
wn mem <<= brl {CY «-(men),, (mem)y+0, (mem).«(mem}..} X 3ng
o3 [CY «(men} s, (pem)e0, (mem).—(mes).,} X br1 times
o wr <<= nd4 {CY —=wr;, wre0, wr—wr.) X nd4 times
qa wr <<= brl {CY - wry wiy—0, Wi wr,) X br1 times
= wsaddr <<= 1 CY «(wsaddr) ., ( wsaddr)e0,
& ( wsaddr).«( wsaddr),,
:E:' wsaddr <<= brl {CY < (wsaddr) . (wsaddr)e=0,
“ (wsaddr),—(wsaddr)..) X br1 times
wrp << ns [CY < wrpy, wrpee0, wrp—wrp..) X n5 times
wrp <<= brl [CY < wrpy wrpe=0, wrp.—wrp..) X br1 times
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B-2. Expression Statements <78KVI> (contd)
Expression Operation
br++ brebr+l

) bsaddr+ + (bsaddr)«(bsaddr) +1
5 men+ + (mem) < (mem) +
5 meml + + {mem | )—(mem1) +1
5" wr+ + Wr— wr + 1
E wsaddr+ + {wsaddr) «( wsaddr) + 1
SP+ + SP<5P +1
br—- brebr—-1
o bsaddr - — {bsaddr)«(bsaddr) - 1
8 mem— — (mem}«(mem) — 1
5 meml — — (mem 1)« {mem1) ~1
E Wr — — wr—wr —1
8 wsaddr — — (wsaddr)«(wsaddr) -1
SP - - SP<SP -1
br <-> br bre—br'
br <-> gen br «—(nem)
bsaddr <-> bsaddr’ (bsaddr)«—(bsaddr’)
brl <-> bsaddr brl «—{bsaddr")
brl <-> [wsaddr] brl «—({wsaddr))
81 brl <-> bsfr brl <— bsfr
g brl <=> meml brl«—{(ren1)
-UC_I wr <-—-> wr Wr = wr'
E>ﬂ< wr <-—> wsaddr wr «-->( wsaddr)
wr <-> [wsaddr] wr <——({ wsaddr))
wr <-> wsfr wr +— wsfr
wr <-> pem wr «<— (mem)
wr <-—> npenl wr——>(mem 1)
wsaddr <-> wsaddr' (wsaddr)«—(wsaddr’)
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APPENDIX C. LIST OF GENERATED INSTRUCTIONS

C-1. Condition Expressions <78K0/I/II/III>

Relational Instruction generated Condition of
expression contzrol statement

CMP (W) a.8 Lowercase
BNZ $?7FALSE

CMP (W) a.f -t Uppercase

BZ STTTRUE

BR 77FALSE
77TRUE:

MOV (W) 7.2 Lowercase
CMP (W} 7.8
BNZ STIFALSE

MOV (W) 7.4 Uppercase
CMP (W) 7.8

BZ S77TRUE
BR 77FALSE

7TRUE:

a == B (7)

CMP (W) a.8 Lowercase
BZ $77FALSE

CMP (W) a.8 Uppercase

BNZ $27TRUE

BR 27FALSE
79TRUE:

MOV (W) r.a- Lowercase
CMP (W) 7.8
BZ $?FALSE

MOV (W) r.a Uppercase

CMP (W) 7.8 :

BNZ S?ITRUE

BR 77FALSE
FYIRUE:

CMP (W) a.B8 Lowercase
BNC $?7FALSE

CMP (W) a.B8 Uppercase

BC $77TRUE :

BR ?7FALSE
7TRYE:

MOV (W) 7r.a Lowercase

CMP (W} 7.8
BNC $77FALSE

MOV (W) 7.2 Uppercase

CMP (W} 1.8

BC S?TTRUE

BR 7IFALSE
77TRUE:

a < g (7)
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C-1. Condition Expressions <78K0/I/II/III> (contd)

Relational Instructions generated condition of
expression control statement
CMP (W) a.8 Lowercase
BZ $77FALSE
i BC $IFALSE
1 CMP (W) a.8 Uppercase
/ BZ $8+4
I BNC S?7TRUE
‘ BR 73FALSE
a > 8 29TRUE:
CMP (W) a.2 Lowercase
BNH S77FALSE
o CMP (W) a.5 Uppercase
BH $?7TRUE
BR MFALSE
T7TRUE:
MOV (W) 7.a Lowercase
CMP (W) 7.8
BZ STIFALSE
0 BC §77FALSE
f MOV (W) 1.a Uppercase
CMP (W) +.8
g BZ £5+4
BNC SI7TRUE
BR 29FALSE
a > 8 (1) TR :
MOV (W) 71.a Lowercase
CMP(W) 1.8
ENH S?7FALSE
I MOV (W) 7.a . Uppercase
CMP (W)} 7.8
BH S??TRUE
BR TFALSE
7IRIE:
cMP (W) a.8 Lowercase
BC $TIFALSE
a >= § CMP (W) ¢.8 Uppercase -
BNC S77TRUE
BR ?IFALSE
29TRUE:
MOV (W) 7.z Lowercase
a >= g (1) CMP (W) 7.8
BC S77FALSE
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C-1. Condition Expressions <78K0/I/II/III>

{contd)

Condition of

Relational Instructions generated
expression control statement
MOV (W) 7.z Uppercase
CMP (W) 7.8
a >= § (r}) BNC STTTRUE
BR 27FALSE
77TRUE:
CMP (W) e.8 Lowercase
BZ §3+4
0 BNC STIFALSE
7
1 CMP (W) a.8 Uppercase
/ BZ STITRUE
I BC S77TRUE
2 <= B BR 77FALSE
77TRUE;
CMP (W) e.8 Lowercase
BH $TIFALSE
il CMP (W) a,B Uppercase
BNH S??TRUE
BR T7FALSE
77TRUE:
MOV (W) r.a Lowercase
CMP (W) 1.8
B2 §5+4
0 BNC S?IFALSE
? MOV (W) r.a Uppercase
/ CMP W) 1.8
1 BZ S?7TRUE
BC STTRCE
BR PIFALSE
a <= g (1) ?7TRUE:
MOV (W) r.a Lowercase
CMP (W) 7.8
BE $TIFALSE
m MOV (W) r.a Uppercase
CMP (W) 1.8
BNH S?TRUE
BR 77FALSE
72TRUE:
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C-1. Condition Expressions <78K0/I/II/III> (contd)

Bit condition Instructions generated Condition of
expression control statement
@ BNC $77?FALSE Lowercase (Bit
symbol is CY.)
if bit (bs} BNZ $??FALSE Lowercase (Bit
- @ symbol is Z.)
elseif _bit {(bs) ® BF bs $??FALSE Lowercase (Bit
symbol is other
while bit (bs) than D& @ .)
until _bit (bs) @ BC $??TRUE Uppercase (Bit
BR ?7?FALSE symbol is CY)
?2?TRUE: '
bs: Bit symbol ® BZ $?2?TRUE Uppercase (Bit
BR ?7FALSE symbol is Z.)})
??2TRUE:
® BT bs $7??TRUE Uppercase (Bit
' BR ?7?FALSE symbol is other
? 2TRUE: than @ & & .)
@ BC $7??FALSE Lowercase (Bit
. symbol is CY.)
if bit (!bs) BZ $7??FALSE Lowercase (Bit
- ® ' symbol is Z.)
elseif bit (!bs) @ BT bs $??FALSE Lowercase (Bit
symbol is other
while bit (!bs) than W& @ .)
until_bit (ibs) | g BNC $??TRUE | Uppercase (Bit
BR 7?7FALSE symbol is CY)
?2?TRUE:
bs: Bit symbol ® BNZ $??TRUE Uppercase (Bit
. BR ??FALSE symbol is Z.)
?7?TRUE:
® BF bs $??TRUE Uppercase (Bit
BR ?7?2FALSE symbol is other
? 2TRUE: than @ & &) .)
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C-1. Condition Expressions <78K0/I/II/III>

Logical operator

Instructions generated

Conditicon of
control statement

expression
. CMP (W) al.31 Lowercase
expression 1 && BNZ SPIPALSE
expression 2 "
P CMP (W) a282
BZ $77FALSE
ample:
Examp CMP (W) «l.81 Uppercase
sl==81 &% a2 1242 BZ $27TRUEL
BR PIFALSE
7?TRUE]L :
CMP (W) a242
BNZ S?7TRUE2
BR 7FALSE
77TRUE2:
expression 11 CMP (W) al.g1 Lowercase
expression 2 87 SPITRIE
CMP (W) a2.52
Example: BZ S?7FALSE
al==81 1} a2 !=§2 CMP (W) alZi Uppercase
BZ $27TRIE
CMP (W) a2.22
BNZ ST?TRUE
BR PIFALSE
??TRUE:
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C-1. Condition Expressions <78K0/VI>

Relational operator

Instructions generated

Condition of
control statement

expression
CMPB (WD) a.8 Lowercase
BNZS $77FALSE
a == § CMPB (WD)  «.8 Uppercase
BZS $?7TRUE
BR 77FALSE
?7TRUE:
MOVB (WD) r.a Lowercase
CMPB (WD) 7.8
BNZS §77FALSE
g == B (7). MOVB (WD) - v.a Uppercase
CMPB (WD) 1.8
BZS $77TRUE
BR ?7FALSE
TITRUE:
CMPB (WD) a.8 Lowercase
BZS $?IFALSE
al= § CMPB (W.D) a.f Uppercase
BNZS S?77TRUE
BR PIFALSE
?77TRUE:
MOVB (WD) 7.2 Lowercase
CMPB (WD) 7.8
BZS S77FALSE
a '= 8 (1) MOVE (WD) r.a Uppercase
CMPB (WD) 1.8
BNZS " S?7TRUE
ER 77FALSE
?7TRUE :
CMPB (WD} a.8 Lowercase
BNCS $?7FALSE
a < B CMPB (WD) .8 Uppercase
BCS $7?TRUE
BR 77FALSE
7TRUE:
MOVB (WD) 7r.a Lowercase
CMPB (WD) 7r.8
BNCS $77FALSE
e < B (1) MCOVB (WD) r.a Uppercase
CMPB (WD) 7.8
BCS $??TRUE
BR P7FALSE
?7TRUE:
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C-1. Condition Expressions <78KVI> (contd)

Relational operator
expression

Instructions generated

Condition of
control statement

CMP (WD) a.8 Lowercase
ENHS $T7FALSE
a > B CMPB (WD) a.8 Uppercase
BHS $?77TRUE
BR P7FALSE
77TRUE:
MOVB (WD) r.a Lowercase
CMPB (W.D) .8
BNHS $77FALSE
> B (9) MOVB (WD) r.a Uppercase
CMPB (WD) 7.8
BHS $TITRUE
BR 7TIFALSE
P7TRUE:
CMPB (WD) «a.8 Lowercase
BCS $?FALSE
a >= 8 CMPB (W.D) «a.# Uppercase
BNCS S?TRUE
BR P?FALSE
PTRUE:
MOVB (WD) 1r.a Lowercase
a >= B (1) CMPB (WD) 7.8
BCS S$?7FALSE
MOVB (WD) r.a Uppercase
CMPB (WD) .8
a >= B8 (7) BNCS $77TRUE
BR 72FALSE
P?TRUE:
CMPB (WD) a.f L.owercase
BHS $77FALSE
a <= § CMPB (WD) «.A Uppercase
BNHS $77TRUE
BR ?7FALSE
?7TRUE:
MOVB (W.D) 7.a Lowercase
CMPB (W.D) 7.8
BHS $7?FALSE
a <= 8 ({7) MOVB (WD) 7.a Uppercase
CMPB (WD) r.8
BNHS $77TRUE
BR TIFALSE
??TRUE:
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C-1. Condition Expressions <78KVI>

{contd)

Bit condition

Instructions generated

Condition of

expression control statement
® BNCS $72FALSE Lowercase (Bit
symbol is CY.)
if bit (bs} ® BNZS $7??2FALSE Lowercase (Bit
symbpol is Z.)
else bit (bs) ® BFBS bs $??FALSE | Lowercase (Bit
symbol is 8 bits
and other than
while bit (bs) D @)
® BFWS bs $??FALSE Lowercase (Bit
until_bit (bs) symbol is 16 bits
and other than
, De @)
® BCS $7??TRUE Uppercase (Bit
BR ??FALSE symbol is CY)
?2?TRUE:
bs: Bit symbol ® BZS $7??TRUE Uppercase (Bit
BR ??FALSE symbol is Z.}
?22TRUE: '
@ BTBS bs $??TRUE Uppercase (Bit
ER ??FALSE symbol is 8 bits
??TRUE: and other than
@ s ®.
® BTWS bs $77?TRUE Uppercase (Bit
BR ??FALSE symbol is 16 bits
??2TRUE: and other than
, @ & B.)
@ BCS $2?2?FALSE Lowercase (Bit
symbol is CY.)
if bit (!bs) BZS $?2FALSE Lowercase (Bit
- ® symbol is 2.)
else bit (!bs) BTBS bs $?7?FALSE Lowercase (Bit
- ® symbol is 8 bits
and other than
while bit (!bs) D & @)
@ BTWS bs $7?7?FALSE Lowercase (Bit
until bit (!bs) symbol is 16 bits
and other than
O EONS
BNCS $?7?TRUE Uppercase (Bit
® BR ??FALSE symbol is CY)
??2TRUE:
bs: Bit symbol BNZS $??TRUE Uppercase (Bit
® BR ? ?FALSE symbol is Z.)
??2TRUE:
@ BFBS bs $??2TRUE Uppercase (Bit
BR ??FALSE symbol is 8 bhits
??2TRUE: and other than
¢ ®.)
® BFWS bs $?27?TRUE Uppercase (Bit
BR ??FALSE symbol is 16 bits
??TRUE: and other than
& ® )
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C-1. Condition Expressions <78KVI>

Logical.operator Instruction generated = (%
exXpression
CMPB (W.D) a LAl Lowercase
expression 1 && BNZS $77FALSE
expression 2 CMPB (WD) a2.42
BZ3 $77FALSE
Exanmple: CMPB (WD) a 131 Uppercase
2] ==81 && a2 1=42 BZS S?7TRUEL
BR 77FALSE
77TRUEL:
CMPB (WD) a2.52
BNZS $77TRUEZ
BR 77FALSE
77TRUEZ:
expression 1 i | CMPB (W.D) a1.81 Lowercase
expression 2 BZS S77TRUE
Example: CMPB (W.D) a2.42
BZS STIFALSE
== | =
stomal Il et =g CMPB (WD) 1,41 Uppercase
BZS STTTRUE
CMPB (WD) 2,52
BNZS S?7IRUE
ER 77FALSE

77TRUE:
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C-2. Expression Statements (78K0/I/II/III>

Substitution Instruction generated | Condition
statement
D MOVI  a.B alpha or betea is CY.
_ ' . alpha or beta is a word
¢ = B_ @ MOVW a8 in other than (I above.
3 MOV a8 In other than () and Q.
@ MOVI CY. s gammea is CY.
. MOV1 a Y
a = 8 (N ® MOVW 7.8 gamma is a word symbol in
MOVW  a.7 other than (1) above.
® MOV 9.8 In other than (O and @ .
MOV a.r
1) " ADDW a.8 alpha is a word symbol.
a += 8
@ ADD a8 In other than () above.
@ SUBW .8 alpha is a word symbol.
@ == F ® SUB .4 In other than (1) above.
0 -
11 1O muLu- 8
I 1o muLow g -
a *x= 8
IIT | ®© | mouw 2 Beta 1s a register pair.
®| wmuLu 3 In other than (I) above.
0
I -
DIVUW 8
i1 | @
a /= 8 IIT [ o | pvux & Beta is a register pair.
o| ovow 5 In other than (1) above.
@D ANDI CY.B alpha is CY.
@ &= # ® AND a8 In other than (D above.
@ OR1 cY. 8 alpha is CY.
« I= &8 ® OR 28 In other than () above.
1o XOR1 CY.B alpha is CY.
« =& ® XOR .8 In other than (1) above.
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C-2. Expression Statements (78K0/I/II/III> (contd)

Substitution Instruction generated [ Condition
statement
® 10 RR a8 -
x >>= 3 iI ) SHRW .8 alpha is a word symbol.
IIT | @ | SHR 4.2 In other than (D above.
O |®| ROL  ag -
a <<= g %I @ SHLW  a.3 alpha is a word symbol.
III ‘® SL a8 In other than () above.
0 INCW 2 alpha is a word symbol.
ar* ) INC a In other than () above,
® DECW o alpha is a word symbol.
7T @ DEC a In other than @ above.
0 o
I -
I XCH a.B
@ <-> &8 I1I | XCHW  a.8 alpha is a word symbol,.
® XCH a3 In other than (1) above.
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C-2. Expression Statements <78KVI>

Substitution

Instruction generatéd Condition
statement
alpha or beta is CY and
v MOVIW ~ a.8 others are word symbols.
lpha or beta is CY
MOVIB  .a, a-p
@ aﬁ in other than Q.
alpha or beta is a double
- 3 ® MOVD a B word symbol in other
“ than and (.
alpha or beta is a word
@ MOVW a.f symbol in other than
, , and abave.
® MOVB  a.8 In other than () thru @ .
; gamma is CY and alpha or
MOVIW  CY.8 _
® MOVIW  aCY beta is a word symbol.
MOVlB CY.B gamma is CY in other
@ MOVIE  aCY than above.
o  MOVL ] gamma is a double word
2 8 (1) @ Mgvg ;f in other than (O and @ .
MOVW y.B gamma is a word in other
@ MOVW a7 than thru @ .
® MOVB 7.8 In other than () thru @ .
MQOVB a. T
Ci ADDD a‘;‘" " | alpha or beta is a word
’ register pair.
a += B ® ADDW .8 alpha or beta is a word
; ) symbol.
® ADDE o8 In other than (1) and (2 .|
0 ;UBD .8 alpha or beta is a word
' register pair.
a -= B ) SUBW .8 alpha or beta is a word
‘ ’ symbol.
® SUBB a8 In other than (D and Q) .
@ MULUW .8 alpha is a word register
«= B _ pair.
@ ® MULUB a4 alpha is word register.
© DIVUD 2.8 alpha is a word register
I o e i .
@ DIVUW oy alpha is word register.
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C-2. Expression

Statements <78KVI> (contd)

Substitution | Instruction generated | Condition
statement
alpha is CY and beta is
®‘ ANDIW ~ CY.5 a word register.
‘ . alpha is CY and beta is
@| ANDIB  CY.8 a byte symbol.
alpha or beta is a word
z &= 8 @ ANDD .8 register pair.
alpha or beta is a word
e ANDW .2 symbol in other than (@
: . ' thru @ .
® ANDB .8 In other than (1) thru @ .
© ORIW cY.3 alpha is CY and beta is
D a word register, i
@”) ORIB cY. 8 alpha is CY and beta is
) a byte symbol.
) ORD .8 alpha or beta is a word
B ' register pair.
a 1= £ alpha or beta is a wo?%
@ ORW _ symbol in other than
a.f thru @ .
® ORE 2.8 In other than (U thru @ .
alpha is CY and beta is
0 XORIW CY.2 a word register. .
alpha is CY and heta is
® XORLE CY.2 a byte symbol.
®' XORD .8 alpha or beta is a word
- 3 ' register pair.
@ - alpha or beta is a word
symbol in other than
@ XORW  a.8 thru (3 .
® XORB .5 In other than () thru @ .
) SHRD 2.8 alpha is a word register
pair. '
a >>= 8 ® SHRW  a.2 alpha is a word symbol.
@ SHER P In other than () and @ .
O alpha is a word register
SHLD a,ﬁ pair.
a <<= § @ SHLW a.p alpha is a word symbol.
@ SHLEB ) a. 8 In other than @ and ® .
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C-2. Expression Statements <78KVI> (contd)
Substitution Instruction generated | Condition
statement
@ INCW 2 » | alpha is a word symbol.
++
¢ ) INCB a In other than (1) above.
o0} DECW a alpha is a word symbol.
g .
) DECB a In other than () above.
® XCHW 2.8 alpha is a word symbol.
<=>
: ? ) XCHB a8 In other than @ above.
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