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Z80 Rel ocating Macro Assenbl er I nt roducti on

| NTRODUCT| ON

Z80ASM is a powerful relocating macro assenbler for Z80-based
CP/ M systens. |t takes assenbly | anguage source statements from
a disk file, converts theminto their binary equival ent, and
stores the output in either a core-imge, Intel hex format, or
rel ocatabl e object file. The mmenoni cs recogni zed are those of

Zi | og/ Mostek. The optional listing output may be sent to a disk
file, the console and/or the printer, in any conbi nation. Qutput
files may al so be generated containing cross-reference infor-
mati on on each synbol used.

FEATURES

1) One pass operation (optional second pass)
2) Power ful nested nmacros, conditionals, and include files

3) Rel ocat abl e format all ows extended math on externals
and rel ocat abl es

4) Up to 15 different data, program and conmon areas
5) Zi | og/ Most ek mmenoni cs

6) Thr oughput of over 6000 Lines/Mnute (8"SS/SD, 2Mz)
7) Opti onal al phabeti zed synbol table

8) Opti onal al phabetized cross-reference

9) Directly generates a .COM .HEX, or .REL file

10) Label s Significant to 16 characters

11) Supports tinme and date in listing

12) User Configurable

13) Supports ZCPR3 and CP/ M+ error reporting
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RUNNI NG THE ASSEMBLER

To run the assenbler, type
A > Z80ASM [ COWAND] [ , COVWAND]

where the brackets are not really typed, and what is enclosed in
themis optional. If no COWAND s are given on the initia
command |ine, Z80ASMw || pronpt for a command line with a
percent (% sign. Z80ASM allows as many conmands to be given as
will fit on a 128 character line. Commands are separated by a
comma. Note that input fromthe pronpt is via the Read Consol e
Buf fer systemcall, so that commands may be passed through a
SUBMT file. However, there is a better way..

COWANDS are defined as foll ows:
<Fi | enane>[. <Drive >][/<Opti on>]

where <Filenanme> is the source file with the (default) extension

Z80.
is a separator used only when <Drive> is
present.

<Drive> is used to nodify the default drive selection

The default condition selects the CP/ M def aul t
drive for source file, enables binary output to
the default drive, and enables the disk listing
driver to the default drive. <Drive>is from
one to three letters (@P, where @is the
default drive) defined as follows:

first letter: drive on which <Filenane>.7Z80 is | ocated

second letter: selects drive to receive output file -
to disable binary file generation, use a

Zin this |ocation. If this letter is
m ssing, output will go to the default
drive.

third letter: selects the drive or device on which to
pl ace the listing output. If selected,
the cross-reference and synbol table
also go to this device. To send the
output to a disk file, use a valid drive
letter in this location. To output just
to the console, use an X, Y selects
output to the list device. |If no
listing-type output is desired, use a Z
inthis spot. If this letter is
m ssing, output will go to the default
drive.
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is optional, but nmust be used when <Option> is

is one or nore of the following letters, in any

absolute node. CQutput file is COM
enabl es output to the console.

don't do LOAER to UPPER case conversion.
execute LOAER to UPPER case conversion

selects full listing (2 passes through
source) .

generate HEX file as output.
special indirect command file.
kill all console I/O and detach

list output partial (1 pass through
source) .

generate Mcrosoft REL file as output.
new OPTI ON byt e.

enabl es output to the list device.
quit, abort.

generate standard REL file as output.
gener at e al phabeti zed synbol table.

i nput tinme and date string.

decl ares undefi ned synbol s as external
generates cross-reference.

di sabl e cross-reference.

selects MRel output, 6 significant.

selects MRel output, 7 significant.
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For exampl e, assunming standard default conditions:
A>Z80ASM EXAVPLE/ F, DUVP. ABZ/ SXRP

tells ZBOASM to assenmbl e A: EXAMPLE. Z80, create A: EXAMPLE. COM as

t he binary output, and create A EXAMPLE.LST as the second pass
full listing output. Next assenble A:DUWP.Z80, creating an S REL
file on drive B, and generating a synbol table and cross-
reference on the printer.

Efficiency Hints

1. Use one-pass node wherever possible. The only tine two pass
nmode is necessary is generating a cross-reference, or a listing
with forward references resol ved.

2. If generating a one-nodul e program generate the COM or HEX
output directly fromthe assenbl er.

3. For multiple nodule work, use an indirect file. For nost
assenblies, a major percentage of the assenbly tine is nerely
loading in the assenbler. Z80ASMwi || assenble all the files in
an indirect file wi thout rel oading the assenbl er.

4. 1f you CONFlIGure in a 2nd pass listing or cross-reference, you
wi |l ALWAYS get 2-pass node unl ess you use the proper switches to
disable it (/N).

Let's talk in nore detail about the conmand |ine options.
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COMVAND LI NE OPTI ONS

Command |ine options are used to nodify the default operating
characteristics of ZBOASM This is the default node as supplied
by SLR Systens (the default node nmay be nodified by the user by
running the CONFIG utility):

Generate a core-image .COMfile on one pass through the
source, converting |lower-case itens to upper-case,
generate no listing output, no synbol table output, and
no cross-reference output.

So, if you wanted to assenble the file DUWMP.Z80 (included on your
distribution diskette) to create the file DUMP. COM both on drive
B:, with no other output, you would type

A>Z80ASM DUMP. BB

Note that the Z was not needed in the listing drive spot since no
listing-type output was requested. |If the files were on drive A

A>Z80ASM DUWP
woul d produce the desired result.

There are many ot her avail abl e options though, and this section
describes themin a little nore detail

A
The A option sel ects absol ute node operation and a
default output file type of COM This is the
standard default npode, so it will not need to be
used unl ess the default node has been nodified.

C

The C option enables the consol e output driver.
This has no effect in itself, but if any listing,
synbol table or cross-reference outputs are

sel ected, these itens will be output to the con-
sol e device (Error nessages are always enabled to
the console, unless /K is used).
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The D option disables LOAER to UPPER case conver -
sion. This is used when it is desired to have
upper and | ower case characters treated differ-
ently, such as when assenbling output froma C
conpiler. Note that when this is in effect,
reserved words (menonics, registers, and pseudo-
ops) may be in any case or mxture. .LIST may be
redefined as a macro, and .LIST will still be
recogni zed as a pseudo- op.

The E option enables LOMER to UPPER case
conversion. This is the standard default node.
Note that the conversion only affects characters
not inside quoted strings, and that | ower case
characters are still lower case in alist file.

The F option selects FULL listing node. This
option forces Z80ASM i nto 2-pass node, generating
a listing output on the second pass to any and all
enabl ed devices. Note that by default the disk
driver is enabl ed.

The H option selects a binary output type
conmpatible with the Intel HEX fornmat.

The | option is a special case option used for
indirect command file input. |If this optionis
used, it can be the only option specified. The /I
opti on causes Z80ASMto read the file

<FI LENAME>. SUB on the default drive (or the

sel ected source drive) for its command |ines.

This is simlar to using SUBMT and XSUB except
that 1) it is nmuch faster, 2) it can be used from
within a SUBMT file, 3) it can be used w thout
XSUB and SUBM T | eaving nore RAM avail able for the
assenbly, and 4) it can be used while A: is not
the default drive.

The K option kills all console I/0O including
error messages. Also, under nultitasking systens,
a 'detach console' is issued slipping Z80ASMinto
t he background.
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The L option selects one-pass listing node. This
listing is simlar to the F-node full listing
except that forward references |ist as undefined
in the generated code colums. Note that by
default the output will go to the default disk
drive.

The M option forces relocatable node. The binary
output file has the default extension REL, and the
format generated is compatible with the M crosoft
rel ocatabl e format.

The N option is used to start over with new
options. For instance, if you have M REL fornmat

wi th synbol table and XREF sel ected from CONFIG N
will delete those options and put you back to the
standard default node.

The P option enables the PRINTER or CP/MI|i st
device output driver. Any listing, synbol table,
or cross-reference output selected will be sent to
the CP/MIlist device. Error nessages will also be
sent to the printer, even if no other listing

out put has been sel ect ed.

The Q option is used to abort interactive comrand
line acceptance. It is identical in function to a
control-C, but it may al so be used at other than
the beginning of the line, fromSUBMT files, and
from I NDl RECT command files, all places where ~C
is illegal.

The R option is used to sel ect relocatable
operation. The output file type is REL, and the
format generated is SLR Format.
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The S option selects the generation of an

al phabeti zed synbol table. The output goes to all
enabl ed devices. The output contains synbol
nanes, types, and values. The nunber of synbols
per |ine depends on the sel ected page w dth.

The T option is used to specify a tinme and date
string for use in generating listings. Any fol-

| owi ng characters (up to 16) up to the next conma
or carriage return are used as the tine and date
string. This option nust be used as the | ast

sl ash option. The input string is used automati -
cally for subsequent assenblies unless overridden
by another T option, or Z80ASM i s rel oaded.

The U option (ignored in absolute node) instructs
Z80ASM to automatical ly declare any UNDEFI NED
| abel s as externals to be resolved by the Iinker.

The X option selects cross-reference generation
This option forces two-pass node, and the out put
will go to all enabl ed devices.

The Y option deletes the XREF option if it was
al ready selected (like from CONFI G .

The 6 option perfornms an inplied Moption, and
selects 6 significant character generation for

gl obal s and externals. This overides the default
sel ected by CONFI G

The 7 option does the sane as 6 except that Z80ASM
wi |l generate 7 significant characters for globals
and externals.
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ASSEMBLER RUNTI ME CONTROL

There are several operations available at the console while
Z80ASM i s in operation. For instance, at any tinme, a ~C
(Control-C) may be typed, causing Z80ASM to abort the assenbly of
the current file. This allows you to abort the assenbly of a
large file that had the wong command |ine options, w thout

r eboot i ng.

Assenbly operation may be tenporarily halted wth a *S, and
resuned with a ~Q

The Consol e driver may be enabl ed and di sabled (toggled) with a
nZ, and the list device driver may be toggled with a "P. Note
that these may be used whether or not their drivers were enabl ed
in the coormand |ine. These are very useful for watching just
some of the assenbly where errors are occurring, or printing out
just part of the assenmbly without inserting LIST and NLIST
pseudo-ops in the source (if you are quick!).

A '?" causes Z80ASMto display the current filenane and |ine
nunber in the file so you can see exactly how things are
pr ogr essi ng.

Any other character is nerely echoed on the consol e and ignored.
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SOURCE LI NE FORVAT

Source input to the assenbler conmes froma disk. Each |ine of
i nput nmust be less than 128 characters, and nust be term nated by
a CR-LF sequence. Input lines follow the foll ow ng syntax:

[Line #] [Label[:]] [Operation] [Paraneters] [Conment]
wher e anyt hing inside brackets is optional.

Each line is processed one at a tinme. First, if |lower to upper
case conversion is enabled (as in the standard default case), any
| ower case characters not inside quotation marks are converted to
upper case, so that upper and | ower case characters are

i nt erchangeabl e for |abels, opcodes, etc.

Line #

The line nunber is an optional field which contains a valid
nunber. This itemis optional and is ignored by the assenbl er.

Label

Label s or synbols are made up of characters fromthe follow ng
set:

% $ ? . @ 0-9 A-Z a-z
The first character of a | abel nust not be from 0-9.

Synbol s may be any | ength, however only the first 16 characters
are significant. This rule holds true throughout unless M REL
operation is selected, in which case sixteen characters are stil
significant internally, but only six or seven (see CONFIG are
passed to the linker for entry points and external references.
S-REL format allows full 16 significant characters on al

ref erences.

The colon following a | abel is optional in nost instances. Two
exceptions are 1) when the label is a reserved word, and 2) when
the | abel is defined as both a macro and a label. |In both these
cases, the colon is required to distinguish the | abel fromthe
reserved word or macro reference.

The following are valid synbols used as | abel s:

Label ??7ERROR @pec
Never _Agai n $12345 . ABCDEFCGHI JKL
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Thi s exanpl e shows the colon used only where it is required:

0100 CPIR MACRO XX ; Changes CPIR to a JP
0200 JP XX

0300 ENDM

0400

0500 Start

0600 CPI R CPI R ; Means Junp to Label CPIR
0700 CPIR ; Col on ski ps scanning the
0800 END :Macro and reserved word
0900 ;tabl es

Label s may start in any col um.

Operation

This item can be one of the standard Zil og mmenonics for a Z80
i nstruction, one of the standard Z80ASM pseudo- ops, or a user-
defined nacro instruction. The nmacro table is searched first,
all owing redefinition of any opcodes or pseudo-ops.

The standard Zi |l og menonics are defined well in other
publications, so we will not discuss themin too much detai
here, but several things should be pointed out.

For ease of use, Z80ASM wi || except |long and short forns for the
8-bit operations. For instance, in Zilog menonics, to add 5 to
t he accumul ator, you say

ADD A, 5

whi ch makes sense. To add with carry the sane thing, you say

ADC A 5
which still nmakes sense. Subtract with carry is the sanme way,
but Subtract without carry is different. It is used |like this:
SUB 5

which is not very consistent. At tines it can be hard to
remenber which formis needed.
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Z80ASM al | evi ates this problemof inconsistency by accepting both
forms for all 8-bit operations. For exanple,

ADD A, 5 ; produces what you woul d expect
ADD 5 ; produces the sane thing

ADC A, 5 ;Yep

ADC 5 ; Same t hing

SBC A 5 ; Agai n

SBC 5 ; Same t hing

cpP 0f Oh ; generates a OFEH, OFOH

cpP A, Of Oh :so0 does this

are all acceptable statenents to Z80ASM Use whi chever you w sh.
However, for portability, you may want to adhere to the strict
synt ax.

Anot her comrent shoul d be nmade about the operation field. |If
Z80ASM i s configured not to require colons on |abels not starting
in colum 1, there is an area of anbiguity if you type an
operation incorrectly. For instance, if you wanted the
instruction O R, but incorrectly entered it:

QUTI R ; OUTPUT ENTI RE BLOCK

Z80ASM wi | | not generate an error, will not generate the proper
code for OTIR but will happily define a | abel QUTIR at that

| ocation. The only way Z80ASM wi || catch an error like that is
if you do it twice, which will generate a 'previously defined
synmbol error. For this reason it is reconmmended that you sel ect
col on requirenents.

Par anet ers
These may be the operands required by the given opcode or pseudo-

op, or may be paraneters to a macro instruction. Expressions and
macros Wl | be discussed | ater

Comrent s

Comments nust start with a semcolon ';'. Everything on the line
after the semicolon is ignored by the assenbl er.
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Expr essi ons

EXPRESSI ONS

Operands often consi st of expressions. Expressions are nerely
combi nati ons of operators and operands. For exanpl e,

1 3+5 -Start H GH OFE23h
are all valid expressions. Expressions can often get nmuch nore
complex than that. |If there is nore than one operator in an
expression, the expression is evaluated in the order of the
operator 'precedence'. This table lists all the available
operators, their functions, and their precedences.
Qper at or Functi on Precedence
- Unary M nus 1
+ Unary Pl us 1
NOT or ~ Bitwi se NOT 1
H CH Take H GH Byte 1
LOW Take LOW Byte 1
NUL Speci al NUL 1
TYPE Ret urns Type 1
* Unsigned Miultiply 2
/ Unsi gned Divi de 2
MoD Unsi gned Modul o 2
SHR or >> Shift Right 2
SHL or << Shift Left 2
+ Add 3
Subt r act 3
EQ or = Equal 4
NE or <> Not Equal 4
LT or < Less Than 4
LE or <= Less Than or Equal 4
Gr or > G eater Than 4
GE or >= G eater Than or Equal 4
AND or & Bitwi se AND 5
XOR Bitwi se XOR 6
OR or | Bitw se OR 6
Some operators have equivalent forns, i.e.,
XM & 3 is identical to XM AND 3
in all respects. Note that the spaces around the '& are not
necessary, but are recommended to | essen the chances of confusion
in macro processing. Enbedded spaces are all owed between any
items in an expression.
Def aul t operator precedence may of course be overridden by use of
parent heses. Be careful not to use parentheses at both ends of
an expression unless you nmean 'contents of'. For instance,
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LD HL, (1+43) *(4+7) ;is treated as LD HL, (44)
;not LD HL, 44 as you woul d expect.

Note al so that the characters (, [, and { are equivalent, as are
), 1, and }, and may be used interchangeably. However, ( and )
are recommended for transportability and future conpatibility.

A speci al case of an expression is the null expression, valid
only in index register instructions. For example

LD D, (11X ;is identical to LD D, (I X+0)

and is perfectly |legal.

TYPE

The TYPE operator needs sone explanation. It is a unary
operator that returns the type of its operand expression. The
type is defined as foll ows:

If the expression contains a forward reference, or is
conmpl i cated enough to be sent to the linker to be resolved at
link time, TYPE returns a ZERO If the expression contains an
external synbol plus or mnus a constant or relative item TYPE
returns an 80H O herwi se, the expression is defined |ocally,
and TYPE returns a 20H plus one of the follow ng:

i f absolute

if CSEG rel ative

if DSEG rel ative

if relative to a commpon bl ock

WNEFk O

This is used mainly in handling macro paraneters.

NUVBERS

Nunbers are by default radix 10. The default radix may be
overridden by using one of the follow ng forns:

nB Bi nary

nO Cct al

nQ Cct al

nD Deci mal

nH Hexadeci ma

X n' Hexadeci ma

where n is any nunber of digits valid for the given radix. Note
that the nB and nD forns will not be recognized if the default
radi x has been changed to larger than 11 or 13 respectively since
the trailing character would be a valid digit in the default
radix. Also, the first digit in the nHtype nmust be from 0-9.
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SPECI AL SYMBCLS

A $ is recognized as a special synbol representing the |oad
counter at the beginning of the current statenent or
substatenent. For instance, to | oop forever:

JR $
is the sane as
HERE: JR HERE

since $ is the |oad counter at the begi nning of the instruction.

STRI NGS

Strings are sequences of characters delimted by either single or
doubl e quote pairs. For exanple,

"This is a string'
"This is also a string"
"This is not a legal string"

Strings may contain quotation marks, and are defined in several
possi bl e ways. A single quote may be contained in a string
delimted by double quotes, and vise versa, by just using it:

"This is an "easy" exanpl e’
"I't isn't nice to fool nother nature"

O course, you can use a single quote in a single quote string by
just using it twice, and the sane holds for double quote strings.

"This is an easy exanpl e"
"I't isn'"'t nice to fool nother nature
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RELOCATABI LI TY

Many applications require the generation of rel ocatabl e code.
This section describes the |egal operations available on
rel ocatabl e itens.

What is a relocatable iten? It is any itemthat is not defined
at assenbly tinme, but will be defined at link time. These itens
may be programrelative, data relative, common relative,

external, or any mathematical conbination of the above itens with
other relocatable itens or absolute itens.

A special relocatable type is a relative type. A relative type
is a program data, or conmon relative item Certain

combi nati ons of relatives generate absolute results, mainly a
relative item m nus another relative of the sanme type. For
instance, a programrelative itemmnus a programrelative item
yi el ds an absolute result. Any other conbination of relatives
yields a "relocatable” item

Absol utes may be added to or subtracted fromrelatives, yielding
anot her relative.

Certain pseudo-ops require absolute values, such as "if"
statenents. Expressions that yield relative or rel ocatable
results are illegal there and also in DEFS, etc.

Certain pseudo-ops can accept relative paraneters. These are
EQU, DEFL, .PHASE, and ORG

Most ot her pl aces where expressions are involved, any rel ocatable
expression is all owed.

Suppose you wanted to load HL with a nunber equal to the distance
froma data segnent |ocation to a program segnent item Wth
nmost rel ocatabl e assenblers, this cannot be done directly. It
must be calculated at run tinme like this:

LD HL, DATAI TEM
LD DE, PROG TEM
R A

SBC HL, DE
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Z80ASM al | ows you to do directly what you originally wanted:
LD HL, DATAI TEM PROG TEM

Qobviously that can't be resolved at assenbly tine, so the
expression is passed in reverse polish formto SLRNK for
resolution at link tine.

Certain conmbinations are not allowed in standard M crosoft format
out put; SLRNK Appendi x B lists the operations that are | egal and
t hose SLR Systens has added. Al conbinations are allowed for
use between Z80ASM and SLRNK, but certain operators are

"ext ensi ons".

For exampl e, you can generate a byte as a result of one or nore
rel ocatables like this:

LD E, DATAI TEM EXTERNAL1+EXTERNAL2

SLRNK wi || give an error nessage if the result is out of range
for a byte quantity.

It mght even be nice to have a library routine that turns on a
green light by setting the correct bit of a nmenory location, with
the bit # depending on the application. You could then say

SET GREEN- 1, (HL) ; TURN ON GREEN LI GHT

where GREEN is an external. SLR Format and nodi fied M REL can
bot h handl e that case.
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PSEUDO- OPERATI ONS

Z80ASM makes many pseudo-ops available to the assenbly | anguage
progranmer. They will be described in this section

The pseudo-ops available are divided into 6 categories for this
di scussion. The categories are

1. Program Counter Maintenance

2. Data Definition and Generation
3. Conditional Assenbly

4. Macro Facility

5. Listing Control

6. M scel | aneous Pseudo- ops

Here comes the first category!
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1. PROGRAM COUNTER MAI NTENANCE

This category includes pseudo-ops that control the program
counter and the | oading address of the generated code.
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ABS
ASEG

Absolute Segnent. 1In a relative-node assenbly, this opcode
causes Z80ASM to generate code for execution at a particular
address, in this case, the address after the | ast absolute byte
generated. If this is the first ASEG then the address is 100H
This is very simlar to absol ute MODE except that code generated
still has access to other relocatable itens, such as externals.
The generated code still needs to be |linked before execution
Thi s pseudo-op takes no paraneters. This pseudo-op is ignored in
absol ut e node.

ORG <EXP>

Origin Program Location. This pseudo-op is used to specify
a | oadi ng address <EXP> for the code that follows. The | ogical
program counter is also set to <EXP>. The expression nust yield
an absolute or relative result defined on pass 1. ORG forces the
node of the expression. For exanple, if the expression yields a
data-relative result, ORG forces an inplied DSEG first. |If the
expression is absolute node, ORG forces an inplied ABS pseudo-op
first:

ORG 100H

wi |l cause code to be generated starting at address 100H. This
is the default condition in absol ute node.

If no paraneter is given, ORGreturns the PC back to the val ue
just preceding the | ast ORG
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CSEG
PROG
REL

Sel ect Code or Program Loadi ng Counter. This pseudo-op
sel ects the code segnent | oadi ng address and | ogi cal program
counter. This is the default address space in relative node.
The address selected is that of the | ast code segnent address
used, which starts at 0. This pseudo-op is used to return to the
code segnment after having switched to anot her address space. For
exanpl e,

0000" 21 0O000" LD HL, MESG ; Load Pointer to Mes
0003" CD 0000# CALL QuTPuUT ; Qut put Mes
DATA ; Put Mes in Data Spc
0000" 48 69 20 MESG DB "H There'; Generate Mesg
PROG :Return to CSEG
0006' C9 RET : End of Subroutine.
The data string actually will be | ocated el sewhere at link tine,

and the RET instruction will be just after the CALL QUTPUT. The
Program segnment is usually used for program or nachine code.
Thi s pseudo-op takes no paraneters, and is illegal in absolute
node.

DATA
DSEG

Sel ect Data Segnent Loading Counter. This pseudo-op is
normal |y used for generating data to be | oaded at another area in
the target machine. It is also useful for defining address space
in RAM away fromthe code area in PROM The | oadi ng counter and
| ogical PC selected is the one fromthe | ast used DATA area. For
exanple, if this code foll owed the code above, | ook what woul d be
gener at ed.

DSEG ; define addresses in
0008" LBL1 DS 1 ; RAM st or age
0009" LBL2 DS 10 ; more RAM st or age

The actual |oad location for this address space is selected at
link time wwth the /D or /A option. The DSEG address space is
usual ly used for data storage. This pseudo-op takes no
paraneters, and is illegal in absolute node.
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cov / COMNAME/
COMVON / COMNAME/

Common Bl ock. This pseudo-op sel ects the named common bl ock
for the new code type. The block nane, |ike other synbols, is
significant to the first 16 characters internally, to 16
externally in SLR Format, 7 in MREL format.

Unl i ke PROG and DATA address spaces, commopn areas are not
different in each nodule. For exanple, the first byte in the
PROG area for nmodule 1 will be at a different physical address
than the first byte in the PROG area for nodule 2. Wth Comon
bl ocks, the address spaces are the sane to each nodul e, which
all ows access to the same data space fromdifferent nodul es.

The actual physical address of the common bl ocks is sel ected at
l[ink time with the /C or /A option

This pseudo-op is illegal in absolute node.

. PHASE <EXP>

Sel ect Logical PC. This pseudo-op selects a new | ogical
program counter, w thout changing the | oad counter. It is useful
for generating code at the current location for later transfer
and execution at location <EXP>. This pseudo-op is valid in any
nmode, and <EXP> can evaluate to an absolute or relative val ue.
Once inside a .PHASE bl ock, all PC maintenance pseudo-ops are
illegal until the next .DEPHASE pseudo-op is encountered, which
brings us to another point.

. DEPHASE

End of Logi cal Phase Bl ock. This pseudo-op terni nates the
current .PHASE bl ock. For exanpl e,

ORG 100H
0100 21 O010E LD HL, RETT ; Return Instr Physica
0103 11 2000 LD DE, DESTIN ; Return Instr Destination
0106 01 0001 LD BC, | ; Return Instr Length
0109 ED BO LD R :Move it
010B 21 2000 JP DESTI N ;Junp to It

RETT . PHASE 2000H ; Actual Execution addr

2000 C9 DESTIN RET :Generated at O010E with

. DEPHASE ; Logi cal address of 2000H

Phase bl ocks may not be nested.
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2. DATA DEFI NI TI ON AND GENERATI ON

This sections contains the pseudo-ops that are involved in
defining and generating all types of data.
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DB [EXP1][, EXP2]
DEFB [ EXP1] [, EXP2]
DEFM [ EXP1] [, EXP2]

Define Byte. This pseudo-op allows the generation of bytes
of data. Data can be a single expression or string, or several
separated by commas. In relocatable node, the expressions may be
absol ute, relative, or relocatable. Note that a null itemwllI
generate no output, nor is it a syntax error. This is to
acconodate m ssing parameters in nmacro expansions. For exanpl e,

0100 00 01 02 03 NUMs DEFB 0,1,2,,,3
and
0104 40 ?? 02 48 DB 40H, LOW EXTERNL, ' B' &1FH, ' H '

are | egal statenents.
DW [ EXP1] [, EXP2]
DEFW [ EXP1] [, EXP2]

Define Wrd. This pseudo-op is used to generate 16-bit
gquantities, low byte first. Data can be a single expression or

string, or several separated by commas. In relocatable node, the
expressions may be absolute, relative, or relocatable. Note that
anull itemw |l generate no output, nor is it a syntax error.

This is to acconpdate m ssing paraneters in nmacro expansi ons.
For example, the followi ng are | egal statenents:

0100 0100 ???? START DEFW START, EXTERNAL SHR 4
0104 69 48 54 20 Dw "H There'
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DS  <EXP1>[, <EXP2>]
DEFS <EXP1>[, <EXP2 >]

Define Space. This pseudo-op is used to allocate address
space for variable storage or whatever. The address counter is
i ncremented by <EXP1>, which nust evaluate to an absol ute val ue

on the first pass. No code or data is generated to fill the
addr ess space ski pped unl ess the optional <EXP2> is specified.
<EXT2> is used to fill the declared space with a byte val ue.

Not e that <EXT2> does not need to be defined at assenbly tine.
Note al so that during COMfile generation, if <EXP2> is m ssing,
the space is filled with zeros. For exanple,

BUFA DEFS 200H ; Room for 512 byte buffer

decl ares a buffer BUFA with a size of 512 bytes. 1In HEX or REL
nmode, the initial contents of this buffer are not defined. On
t he ot her hand,

BUFA: DS 200H, EMPTY ; Room for 512 byte buffer

decl ares the sane buffer, but its contents are initialized to
EMPTY, which possibly won't be defined until link time. The
colon after the label is optional unless the |label is a reserved
word, or is also used as a nacro nane.

<LABEL> EQU <EXP>

Equate Directive. This pseudo-op declares a value <EXP> to
be assigned to a | abel. <EXP> nust evaluate to an absolute or
relative itemby the second pass. The |abel being defined nust
not have been previously defined. For exanple, the foll ow ng
statenments

FALSE EQU 0 falseis O
TRUE: EQU NOT FALSE ;true is ffff

assign values to synbols TRUE and FALSE. The colon after the
| abel is optional in all cases.
<LABEL> DEFL <EXP>
<LABEL> ASET <EXP>
Define Label. This pseudo-op is identical to EQU except
that it can be used to redefine a | abel that has been previously

defined. For instance, it could be used to update a counter:

COUNT DEFL COUNT+1 ;i ncrenment count
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EXT LABEL1[ , LABEL2]
EXTRN LABEL1[ , LABEL2]
EXTERNAL LABEL1[, LABEL2]
BYTE EXT LABEL1[ , LABEL2]
BYTE EXTRN LABEL1[ , LABEL2]
BYTE EXTERNAL LABEL1[, LABELZ2]

External Declaration. This pseudo-op tells the assenbler
that the synbols in this list are not defined in this nodule, but
are defined in another nodule, to be resolved at link tine.

Valid only in rel ocatable node, this pseudo-op is necessary only
if you don't use the /U option in your command |ine.

Synmbol s may al so be declared external by follow ng them by
two pound-signs (##) when they are referenced. For exanple,

LD BC, EXTERNAL##

decl ares EXTERNAL to be an external.

ENT <LABEL| ST>
ENTRY <LABEL| ST>
GLOBAL <LABEL| ST>
PUBLI C <LABEL| ST>

Entry Point Declaration. This pseudo-op tells the assenbler
to make this list of synbols and their values available to the
linker so that they may be referenced as EXTernal s from ot her
nodul es. This is not allowed in absol ute node.

PUBLI C LABEL1, LABEL2, LABEL3

Entry points may al so be defined by follow ng the synbol by
two colons (::) when the synbol is defined.

LABEL1: : LD A3
LABEL2: : EQU  $

decl ares LABEL1 and LABEL2 as gl obal s.

Synbol s decl ared public nust be defined on the first pass
when generating SLR Fornmat output.
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. ACCEPT [ STRI NG, ] <SYMBOL>
The . ACCEPT pseudo-op is used to request a value for a

synmbol fromthe console. <SYMBOL> is a valid synbol nane not
el sewhere defined in the file. Z80ASMw || print the optiona
STRING on the console, or if no STRINGis given then the <SYmMBOL>
nane, followed by a '?', and wait for the value. The val ue nust
be a valid expression, defined on the first pass (you can use
synmbol s al ready defined). For exanple,

.accept DEBUG FLAG
wi ||l cause ZBOASMto print
DEBUG_FLAG ?

on the console. At this point you type a valid expression. |f
TRUE has al ready been defined, you could type

DEBUG _FLAG ? NOT TRUE
to set DEBUG FLAG to false.

Since consol e buffer read is used, you can supply your input
t hrough a submt file.

Only one <SYMBOL> can be used per .ACCEPT st atenent.
DEFC EXP1[ , EXP2]
DC EXP1[ , EXP2]

The DEFC pseudo-op is used to generate strings that
terminate with the high bit (bit 7) set. The <EXP>'s may be
strings or valid byte data:

DEFC "This term nates at the LF , 0dh, Oah

In this case the Oah is converted to an 8ah.

DEFZ EXP1[ , EXP2]

The DEFZ pseudo-op is also used in generating data strings,
but this one term nates with an extra zero byte.

DEFZ "hi'

gener ates 68H, 69H, O0OH

Z80ASM User's Manual Copyright (c) 1984 SLR Systens Page 4-5



Z80 Rel ocating Macro Assenbl er Condi ti onal Assenbly

3. CONDI TI ONAL ASSEMBLY

This section describes the facility whereby sections of code may
be selected for assenbly based on certain conditions.

One very useful way to utilize conditional assenbly is in program
debuggi ng. For instance, you can insert code to print out inter-
medi ate val ues of variables, or nmessages to say where the program
is, etc. By putting all that code in conditional assenbly

bl ocks, you woul d not have to delete the code after debuggi ng, or
re-insert it when sonething else crops up. You could just define
a synbol DEBUG at the top of the nodul e that defines whether or
not the debug code is included in the assenbl ed code. The
foll owi ng pseudo-ops allow conditional assenbly.

NOTE: For any of the |IF-type pseudo-ops that take an expression

as a paraneter, CONFI G can be used to select whether to | ook at
just bit O (for DRI conpatibility) or the whole 16-bit val ue.
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IF  <EXP>
COND <EXP>
| FT <EXP>

Condi ti onal Assenbly. This pseudo-op allows conditional
assenmbly of a section of code. For instance, if you have code
that you want assenbl ed only during program debuggi ng, you coul d
use the statenent

I F DEBUG

to tell Z80OASM whet her the foll owi ng code shoul d be assenbl ed.

If the expression <EXP> evaluates to an absolute zero, then the
subsequent code up to the next active ELSE or ENDIF i s not
assenbl ed. A non-zero value yields a true IF condition, causing
t he subsequent lines to be assenbled. Since IF blocks may be
nested, active neans on the sane nest |evel.

The expression nust yield a defined absolute result on the first
pass.

Conditional blocks may be nested as deeply as you need
(theoretically to 65535 |levels...).
| FE <EXP>
| FF <EXP>
Thi s pseudo-op has the opposite effect of the IF pseudo-op.

If the given expression evaluates to O, a true IF condition is
gener at ed.

ENDI F
ENDC

Endif directive. This pseudo-op declares the end of the
| ast conditional block declared.
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ELSE

El se directive. This pseudo-op toggles the current IF
condition. |If the current IF condition is false, nowit is true,
and vi se versa. For exanple,

PRNTQUT ;call printer output routine

| F PARPNT ;i f parallel printer
CALL PAROUT ;call parallel output
ELSE ; ot herw se

CALL SERQUT ;call serial output
ENDI F ctermnate if block

if PARPNT is true, the first call will be assenbl ed, otherw se
t he second one will be used.
| FO

This pseudo-op is a special formof the IF pseudo-op. It

takes no paraneters, but assenbles the follow ng |ines of code
only in one-pass node assenbli es.

| F1

This is simlar to the | FO pseudo-op, except that it returns
a true conditional only on pass 1 of 2-pass node.
| F2

This is simlar to the | F1 pseudo-op, except that it returns
a true conditional only on pass 2 of 2-pass node.
| FDEF <SYMBOL>

The | FDEF pseudo-op takes a valid synbol as an operand, and
assenbles the followng lines of code only if the synbol has been
defined in the nodul e as absolute, relative or external.
| FNDEF <SYMBOL>

The | FNDEF pseudo-op perforns the opposite function as

| FDEF. The conditional block is assenbled only if the given
synmbol is undefi ned.
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| FI DN <PARAML>, <PARANM?>

The | FI DN pseudo-op assenbles the conditional block only if
the character strings (not necessarily valid STRINGS) passed as
PARAML and PARAM? are identical. This is useful in testing macro
paraneters. Note that the angle bracket delimters are required.

| FDI F <PARAML>, <PARAMZ>

The | FDI F pseudo-op perforns the opposite function of |FI DN
the paranmeters nust be different to assenble the conditiona
bl ock. Note that the angle bracket delimters are required.
| FB <PARAM>

|F BLANK. If the parameter passed is blank, a true IF is
generated. This can be used to test for the existence of nacro
paraneters. The CONFI G program can be used to sel ect whether or
not a space is treated as a blank paranmeter (ignore |eading
spaces). Note that the angle bracket delimters are required.

| FNB <PARAM >

Opposite of IFB. | F NOT BLANK. Note that the angle bracket
delimters are required.
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4. MACRO FACILITY

Macro facilities provide the ability to reproduce sequences of
instructions repetitively and sinply. Z80ASM supports the Inte
standard macro facility, which includes several different types

of macros.
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The sinplest formof macros are the inline macro types, REPT,
IRP, and IRPC. These all store source lines for i medi ate
repetition after which the Iines are discarded.

[LABEL]  REPT <EXP>

Repeat Macro. The repeat macro reads a group of statenents
up to the next matching ENDM or MEND pseudo-op. That is the BODY
of the macro. The group of statenents are then scanned and
assenbl ed <EXP> tinmes. <EXP> nust be defined and absol ute on the
first pass.

The body of the REPT macro may contain other proper macro
definitions including other REPT macros. The body can al so
contai n nested conditional pseudo-ops. Any active conditionals
are automatically termnated at the end of each repetition of the
macro, so that IF and ELSE directives are not required to have
their matching ENDI F statenents if they begin within the macro
body.

In the foll owi ng exanple we use the REPT macro to build a table
of bytes from20 to O.

0014 1 ??VAR DEFL 20 :set initial value

2 REPT 21 ;repeat 21 tines
3 DEFB ??VAR  ;generate the byte
4 ??2VAR DEFL ??VAR-1 ; decrenent the var
5 ENDM ;end of macro body
0100 14 A 1 DEFB ??VAR  ; generate the byte
0101 13 A 1 DEFB ??VAR  ;generate the byte
0102 12 A 1 DEFB ??VAR  ; generate the byte
0103 11 A 1 DEFB ??VAR  ;generate the byte
0104 10 A 1 DEFB ??VAR  ; generate the byte
0105 OF A 1 DEFB ??VAR  ;generate the byte
0106 OE A 1 DEFB ??VAR  ;generate the byte
0107 0D A 1 DEFB ??VAR  ; generate the byte
0108 0C A 1 DEFB ??VAR  ; generate the byte
0109 OB A 1 DEFB ??VAR  ; generate the byte
010A OA A 1 DEFB ??VAR  ; generate the byte
010B 09 A 1 DEFB ??VAR  ; generate the byte
010C 08 A 1 DEFB ??VAR  ; generate the byte
010D 07 A 1 DEFB ??VAR  ; generate the byte
010E 06 A 1 DEFB ??VAR  ; generate the byte
010F 05 A 1 DEFB ??VAR  ; generate the byte
0110 04 A 1 DEFB ??VAR  ; generate the byte
0111 03 A 1 DEFB ??VAR  ;generate the byte
0112 02 A 1 DEFB ??VAR  ;generate the byte
0113 01 A 1 DEFB ??VAR  ; generate the byte
0114 00 A I DEFB ??VAR  ; generate the byte
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[ LABEL] | RPC <DUMMY>, <CHARLI| ST>

I ndefinite Repeat Character. The |IRPC macro reads the body
of the macro, just like the REPT macro. The body of the macro is
t hen scanned and assenbl ed once for each character in the given
CHARLI ST. However, any occurrence of the item DUMW in the body
is replaced by the current character in CHARLIST. Well, al nost
any occurrence. See the section on dummy paraneter eval uation

As with the REPT nmacro, this can contain nested macros and
condi ti onal s.

In the next exanple, we use an IRPC nacro to generate a string of
characters, each with the high bit set to 1. Note that the DUMW
paraneter XX is replaced by a single character for each iteration
of the macro. Note also that an anpersand nust be used in front
of or after the DUMMY in order for it to be replaced within a
guot ed string.

Note al so that comments started with two sem -col ons are not
stored with the macro, and therefore 1.) don't take up nenory
space, and 2.) don't appear in the expansion

1 | RPC XX, MESSAGE1 ;set hi bit of each
2 DB " &XX' +80H ;;this comrent gone
3 ENDM

0100 CD A 1 DB "M +80H

0101 G5 A 1 DB 'E' +80H

0102 D3 A 1 DB 'S +80H

0103 D3 A 1 DB 'S +80H

0104 C1 A 1 DB " A +80H

0105 C7 A 1 DB 'G +80H

0106 C5 A 1 DB 'E' +80H

0107 B1 A 1 DB '1' +80H
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[ LABEL] | RP < DUMW >, <<PARAM.I| ST>>

Indefinite Repeat. The IRP is very simlar to the | RPC,
except that the paraneters are multi-character itens. Note that
the brackets around the PARAM.I ST are required.

In the followi ng exanple, we generate four error messages with

| abels. Note that the label is constructed by "concatenating"

the letter Mto the paraneter. The anpersand (& is used to do
t hat .

mlist
| RP XX, <MACRO, . PHASE, | F, . DEPHASE>
XX&M DEFB ''m ssing &XX , ODH, 0Ah
ENDM
0100 6D 69 73 73A MACROM DEFB "'m ssing MACRO , ODH, OAh

0104 69 6E 67 20A
0108 4D 41 43 52A
010C 4F 0D OA A
010F 6D 69 73 73A
0113 69 6E 67 20A
0117 2E 50 48 41A
011B 53 45 0D OAA
011F 6D 69 73 73A
0123 69 6E 67 20A
0127 49 46 0D OAA
012B 6D 69 73 73A
012F 69 6E 67 20A
0133 2E 44 45 ©50A
0137 48 41 53 A45A
013B 0D OA A

.PHASEM DEFB ' m ssing . PHASE , ODH, OAh

| FM DEFB "mssing | F, ODH, OAh

. DEPHASEM DEFB ' m ssi ng . DEPHASE' , ODH, OAh

URRPRRPRRPRRPRPRPRPREPREPREPRPEPREPRRPDMONR
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<LABEL> MACRO [ <DUMWYLI ST>]

Macro Definition. This is the nost sophisticated form of
macro item This statenment decl ares the beginning of a MACRO
definition. The <LABEL> must be present; it is the name by which
the macro will be referred to later. It follows the sane rules
as |labels. A colon after the label is optional.

The <DUMMYLI ST> is optional. |If present, it declares <dummy>
items which will be replaced by other itenms when the macro is
called. Miltiple <dummy> itens are separated by commas. <Dumy>
items follow the sane rules as | abels.

Al'l source lines follow ng the macro header are stored in menory
under the nane <LABEL>, up to the next matchi ng ENDM or NMEND
Since macros may contain macro definitions (nested nmacro
definitions), matching nmeans the ENDM at the sane nest |evel.

To call the macro, just use the macro nane as you woul d any ot her
opcode or pseudo-op, passing with it any desired paraneters.

Suppose you are witing a programfor CP/Msystens in which you

do a lot of displaying nmessages on the console. It mght be nice
to design a macro that would let you easily do that. You could

then call the PRINT macro to print a string on the screen. For

exanpl e,

1 . LALL

2 PRI NT MACRO XX

3 LD DE, STRI NG

4 LD C,

5 CALL 5

6 JP STEND

7 STRING DEFB XX, ODH, OAH, ' $

8 STEND

9 ENDM

10 PRI NT "This is a test'
0100 11 o010B A 1 LD DE, STRI NG
0103 CE 09 A 2 LD C 9
0105 CD 0005 A 3 CALL 5
0108 C3 011C A 4 JP STEND
010B 54 68 69 73A 5 STRING DEFB "This is a test',ODH, OAH,'$
011C A 6 STEND

11
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The line PRINT 'This is a test' generated the next 6 |ines of

macro output, to set up the data and systemcall to output the
string on the console. But there is a problem If the PRI NT
macro had been call ed again, the | abels STRI NG and STEND woul d
have been nultiply defined, which is illegal (you won't go to

jail, your program just won't assenble).

One way around that would be to pass another paraneter to concat
to the | abels, to make them uni que. Z80ASM provi des anot her way,
which will be discussed next.

LOCAL <LABELI| ST>

Local Labels. This pseudo-op declares a | abel or set of
| abels to be local to the current macro expansion, i.e., each
time the macro i s expanded or repeated, generate a uni que | abe
for each of these. The |abels in <LABELIST> nust be | egal
| abel s. The LOCAL statenent should occur before the labels are
referenced in the macro.

Z80ASM i npl enents LOCAL | abel s by generating a uni que | abel for
each LOCAL consisting of two question marks foll owed by 4 hexa-
decimal digits. For exanple, the first LOCAL | abel encountered
in an assenbly woul d be replaced by the | abel ??0001. Therefore,
you shoul d avoid the use of |abels that have that formin order
to | essen the chances of confusion

LOCAL | abel replacenent is done at expansion time, not at macro
definition time. This inplies that paranmeters passed to a macro
that match a | ocal synmbol nane will also be replaced by a | oca

| abel .

Note that LOCAL |abels are valid in all macro types.
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. LALL
PRI NT MACRO XX
LOCAL STRI NG, STEND

1
2
3
4 LD DE, STRI NG
5 LD C 9
6 CALL 5
7 JP STEND
8 STRI NG DEFB XX, ODH, OAH, ' $
9 STEND ENDM
10 PRI NT "This is a test'
A 1 LOCAL STRI NG, STEND
0100 11 010B A 2 LD DE, 7?0001
0103 OE 09 A 3 LD C9
0105 CD 0005 A 4 CALL 5
0108 C3 011C A 5 JP ??20002
010B 54 68 69 73A 6 770001 DEFB "This is a test',ODH, OAH,'$
011cC A 7 ??0002
11
12 PRI NT "This is a STRING t est
A 1 LOCAL STRI NG, STEND
011C 11 0127 A 2 LD DE, 2?0003
011F OE 09 A 3 LD C9
0121 CD 0005 A 4 CALL 5
0124 C3 013F A 5 JP ??0004
0127 54 68 69 73A 6 7?0003 DEFB "This is a ??0003 test',ODH, OAH,'$
013F A 7 ??0004
13
14 END
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EXI T™M

Exit macro expansion. This pseudo-op allows an easy way to
terminate a macro expansion. It is usually used in conjunction
with a conditional test.

EXITMis also allowed in an include file or maclib file, to halt
the processing of those files.

Note that EXITM exits only a macro expansion, not a definition.
Use ENDM or MEND to end the macro definition

I NCLUDE  <FI LENAME. EXT>
$I NCLUDE <FI LENAME. EXT>

I ncl ude anot her source file. This pseudo-op takes as an
argunent a valid CP/Mfile name. That disk file is then opened
and inserted at the point. Note that your listing |line nunbers
start over at 1, and that a letter precedes that nunber. That is
the nesting level. Any errors generated while processing this
included file will give the Included file name and |ine nunber in
that file. Note also that the included file can also contain an
I NCLUDE directive. At the end of the included file, assenbly
continues at the previous file, next line. This is a very
powerful feature for including conmon macro definitions, and even
assenbling large projects without resorting to rel ocatabl e code.

MACLI B <FI LENAME. EXT>

Include Macro Definition File. This pseudo-op is identical
to an I NCLUDE, except that it is ignored on the second pass.
This pseudo-op is used to read nmacro definition files, or any
source files that produce no output code. This is to save tine
on 2-pass assenblies since the whole MACLIB file will be skipped
on the second pass.

Page 6-8 Z80ASM User's Manual Copyright (c) 1984 SLR Systens



Z80 Rel ocating Macro Assenbl er Par anet er Eval uati on Rul es

Dunmry Par anet er Eval uation

Wil e reading the body of a macro, Z80ASM | ooks for the
occurrence of any of the optional dummy paranmeters in the text.
There are several rules that are foll owed.

1. Dummy paraneters are not replaced in a comment field.

2. A dummy paraneter delimted by spaces, tabs, commas, etc., and
not inside a quoted string, is automatically flagged for
repl acenent at expansion tine.

3. Any dummy paraneter preceded or followed by an anpersand (&)
whether or not it is contained in a quoted string, is flagged for
repl acement, and the |eading and/or trailing anpersand is
renoved. This is useful for dumry replacenent in strings, and

al so for concatenating a paraneter to sonething el se.

4. Any dunmy paraneter preceded by an up-arrow (”) is ignored.
The up-arrow is used to cause a character to be taken literally,
i.e., an up-arrow can be represented as two up-arrows in
successi on.
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Par anet er Eval uati on Rul es

There are a nunber of special options available to the progranmer
when it conmes to paraneter passing. Here we will describe the
rul es that Z80ASM fol |l ows when eval uati ng paraneters.

First, all |eading blanks are skipped. |In other words, the
paraneter starts at the first non-blank character. That first
non- bl ank character determ nes what type of paraneter is being
eval uat ed.

If the first character is a quotation mark (single or double),
then the paraneter is processed as a STRING follow ng the rules
for strings. The leading and trailing quotation marks are passed
as part of the paraneter.

If the first character is a '<' (less-than sign, refered to in
this discussion as a left bracket), then the '<' is renoved, and
the text is processed up to the next matching '>'. By matching
we nean that the brackets are nestable, so that if there are
three left brackets, the parameter is processed up to the third
right bracket exclusive. Strings encountered in the bracketed
paraneter are treated as such, and follow the rules for strings.
Brackets contained in a string are not counted as part of the
nesting | evel.

If the first character is a percent sign (%, then the expression
evaluator is called to process the followi ng valid expression

The expression nust resolve to a defined absolute value. This
val ue (16-bit unsigned) is then converted to a nunber in the
current radix, which is then used as the paraneter.

O herwise, the itemis treated as a regul ar old paraneter.

Note that a special character in macros is the up-arrow. It
causes characters to be taken literally. For instance, to pass
an up-arrow (”) as a parameter, use two in succession. To pass a
sem colon as a paraneter, use ”;, which is equivalent to <;>.

Try using the follow ng paraneter:

<This is a *> and this is an ">

and see what you get.
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One condition that occurs very often is a macro call with a

m ssing or null paraneter. This can be discovered at expansion
time by using the special operator NUL. NUL returns a true val ue
(-1) if what comes after it is nothing but tabs, spaces, conment
field, or an end of Iine. Anything else will return a fal se

val ue to NUL.

Look at the follow ng exanple.

1
0055 2 XX EQU 55H
3
4 MACL MACRO ?XX, ?YY
5 DEFB ?YY : SECOND
6 | F NUL ?2XX
7 EXI T™M
8 ELSE
9 | RPC XX, ?XX
10 LOCAL LABEL
11 LABEL DW LABEL
12 DEFB AAXX
13 DEFB " &XX' &1FH
14 ENDM
15 ENDM
16
17 MAC1 CONTROL, ' DATA
0100 44 41 54 41A 1 DEFB ' DATA : SECOND
0104 0104 B 2 ??70001 DwW ??0001
0106 55 B 3 DEFB XX
0107 03 B 4 DEFB 'C &1FH
0108 0108 B 2 ??0002 DwW ??0002
010A 55 B 3 DEFB XX
010B OF B 4 DEFB 'O &1FH
010C o010C B 2 ??0003 DwW ??0003
010E 55 B 3 DEFB XX
010F OE B 4 DEFB "N &1FH
0110 0110 B 2 ??70004 DWW ??0004
0112 55 B 3 DEFB XX
0113 14 B 4 DEFB 'T" & FH
0114 0114 B 2 ??0005 DwW ??0005
0116 55 B 3 DEFB XX
0117 12 B 4 DEFB 'R &1FH
0118 0118 B 2 ??70006 DwW ??0006
011A 55 B 3 DEFB XX
011B OF B 4 DEFB 'O &1FH
011C o011cC B 2 ??70007 DwW ??0007
O11E 55 B 3 DEFB XX
011F oC B 4 DEFB "L' &1 FH
18 ;
19 MAC1 , XX
0120 55 A 1 DEFB XX ; SECOND
20
21 END
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5. Listing Controls
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TI TLE <ANYTHI NG>

Listing Title. This defines a newtitle to be put at the
top of subsequent pages of listing. Takes effect BEFORE this
line is printed, so this can be used in the first |ine of your
source file to put a title on the first page. The title may be
up to 80 characters, and may be truncated by Z80ASMto fit on the

page.

Note that any tabs are conpressed to single spaces. CONFIG can
enabl e or disable the listing of the source line containing the
TI TLE directive.

<ANYTHI NG can be in one of two forns. |f the first non-bl ank
character is a left paren, then the token is assuned to be in the
follow ng form

( STRI NG)

where STRINGis a valid delimted string, like "H there y'"all".
The delimting quotes do not become part of the stored string.

If the first non-blank character is not a left paren, then the
stored string begins with the first non-blank up to the first
sem colon or CR.  For exanple

TI TLE This is my 'Title'
and
TI TLE ( '"Thisisnmy ""Title "")

are equival ent.
SUBTTL <ANYTHI NG
$TI TLE <ANYTHI NG

Listing Subtitle. This defines the subtitle to be used on
subsequent |isting pages. The subtitle can be up to 60
characters long. See TITLE for a definition of <ANYTH NG

The default subtitle is the filenane of the file being

assenbl ed. The subtitle is reset upon entry and exit to/from any
I NCLUDE file to the name of the current source file.

Page 7-2 Z80ASM User's Manual Copyright (c) 1984 SLR Systens



Z80 Rel ocating Macro Assenbl er Li sting Control s

PAGE [ PLENGTH] [, PW DTH]
EJECT [ PLENGTH] [, PW DTH]
$EJECT [ PLENGTH] [, PW DTH|
*EJECT [ PLENGTH] [, PW DTH|

Top of Page. |If no paraneters are given, this pseudo-op
causes a new page to be started in the listing. Oherw se, one
or two paraneters are expected, the first being the new page
length in lines, and the second being the new page width in
colums. The standard default page length and width are set with
CONFI G Note that spaces are allowed between the * and EJECT.

PAGE 80, 132 ;page = 80 lines by 132 col ums
LI ST
.LI'ST

Listing On. This is the default node. This has effect only
if alisting is being generated. This affects overall I|isting.
NLI ST
. XLI ST

No List. This pseudo-op stops all listing generation. This

can be countered only by a subsequent LI ST pseudo- op.

MTLI ST

Multi-line List. This pseudo-op enables listing of extra
I i nes generated when the given source |ine generates nore than 4
bytes of output. The default case is to just list the first 4
bytes with the source line. For instance, the line

DEFB "l Like Peanut Butter'
generates 20 bytes of code. The default case will just list the
first four bytes, while MILIST will cause 5 lines to be printed.
NMTLI ST

No Multi-line List. This pseudo-op suppresses the listing

of extra lines of output caused by nore than 4 bytes being gener-
ated fromone source line. This is the standard default case.
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CLI ST
. LFCOND

Conditional List. This pseudo-op enables listing of |ines
contained in FALSE conditional assenbly bl ocks. Standard default
istolist only the lines that are in TRUE conditional bl ocks.
NCLI ST

. SFCOND

No Conditional Listing. This pseudo-op causes the
suppression of listing output during FALSE conditional bl ock
processing. This is the standard default case.

. TFCOND

Toggl e Conditional List. This pseudo-op causes the listing
of conditional blocks to be turned OFF if it was ON, and ONif it
was OFF.

. LALL

List All. This pseudo-op controls macro expansion listing
only. It causes Z80ASMto |list every line of macro expansion
(does not override NLIST or .XLIST).

. SALL

Suppress All. This pseudo-op controls macro expansi on
listing only. It causes the suppression of all macro expansion
listing.
. XALL

Partial List. This pseudo-op controls macro expansion
listing only. .XALL causes Z80ASMto list only the lines that
gener ate code out put.
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6. M scel | aneous Pseudo- ops

The ones that don't fit in anywhere el se.
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END [ STARTADR]

End directive. This signifies end of input file to the
assenmbler. The optional argunment is used, in HEX and rel ocatable
node, to signify a starting address for the program Note: this
directive is ignored if encountered during a macro definition or
wi thin a FALSE condi tional bl ock

END START ;start at start...

NANME <ANYTHI NG>

Modul e name. Valid only in relocatable code, this assigns a
nane to the generated rel ocatabl e nodul e. If no nane is defined,
Z80ASM uses the source file nanme as the nodul e nane. See TITLE
for a description of <ANYTH NG. Maxi num size 16 chars. Syntax:

NAVE MYFI LE
NAVE (' MYFI LE')

. REQUEST  <LI BLI ST>

Request Library Search. This pseudo-op causes SLRNK to
search the given filenanme. REL for any undefined externals. The
nmodul es are | oaded as needed. The given filenanme.REL is assuned
to reside on the default disk at link tinme. Note that the
filename may be eight characters long in MREL format, but only
six characters if you included a drive specifier. SLR Format
allows eight in either case (actually 16, but CP/Mfilenanmes are
limted to eight). Requests nmay pass nore than one fil enane,
separated by commas. They will be searched in the order in which
they are defined. For exanple:

REQUEST C. MvLI B, FORLI B

. Z80

Thi s pseudo-op has no effect.

. CREF

Cross-reference ON. This pseudo-op turns on the cross-
reference builder for the subsequent source lines. This is the
default condition. This pseudo-op is useful only when cross-
ref erence generati on has been selected by a conmand |ine option
or through CONFI G
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. XCREF

Cross-reference OFF. This pseudo-op turns off the cross-
reference buil der for the subsequent lines of source up to the
next .CREF. Useful only when cross-reference generation is in
use, ignored otherw se.

. COMVENT <del i n»

Comment text. This pseudo-op is used to turn text into a
comment. The next non-bl ank character defines the <delinpiter.
The rest of the source file up to line containing the next
<del i m» character is considered a cormment field. This is useful
for commenting out a chunk of code w thout putting a sem col on at
t he begi nning of each line.

. PRI NTX

Print text. This pseudo-op takes the rest of the source
line and places it on the console. It is useful in displaying
messages, val ues of paraneters (by passing the parameter using a
|l eading %to a macro containing .printx), etc.

. RADI X <EXP>

Set input and output radix. This pseudo-op is used to
change the default input and output radix frombase 10 to
sonmething else in the range of 2-16. The default radix is set to
10 before the <EXP> is processed. This is usually used to enter
a group of data in a base such as 16 without requiring the
trailing H It also affects the base used in processing nmacro
paraneters preceded by a %
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APPENDI X A - ERROR MESSAGE SUMWVARY

There are many error conditions that Z80ASM can detect. This
section describes the error nessages that can be generated.

Error nessages are of the form

FI LENAME - ERROR MESSAGE Li ne # 2?2?2777
<This Line |Is The Source Line That Contains The Error Condition>

where FILENAME is the name of the current file or macro being
processed, and ????? is the line nunber of that file or macro on
whi ch the error was di scover ed.

Note: errors discovered while processing the internediate code
gi ve code address instead of line nunber for the error.

Bad Dunmy Param

Dunmry paraneters nust follow the syntax for valid
| abel s.

Bad Fil e Nane

Sonmething is syntactically incorrect with the given
file name.

Bad Opcode

Sonet hing was found in the opcode field that is not in
the opcode |ist, pseudo-op list, or macro table.

Byte Qut of Range

This can occur in several places, wth nmeaning
dependi ng on the instruction involved. For relative
junps and i ndexed addressing, the val ue generated nust
lie within the range of -128 to +127. For BIT, RES,
and SET instructions, the bit nunber nust be between 0
and 7. For RST instructions, the operand nust be 0, 8§,
10H, 18H, etc. Finally, for the IMinstruction, the
operand nmust be 0, 1, or 2. Sonething other than these
was cal cul at ed.
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Comma Expect ed
Guess what? You're right, a conma was expect ed.

Possi bl y somet hing extra ahead of your comma, or else
your conma is missing. O something.

Expressi on Error

This error nessage will only be generated if the
expression eval uator gets very confused. Shoul d not
happen. . .

Extra Operand
Look at that line closely, Z80ASM found nore itens on
it than bel onged. Possibly you just forgot a sem col on
bef ore your commrent, but it may be nore critical than
t hat .

File Not Found

Z80ASM tried to open the given file unsuccessfully.

ID, (, or Unary Op Expected
The expression evaluator was |ooking for an ID (valid
nunber or |abel), left paren, or Unary Operator (such
as HGH or LON. Sonmething else was there.
Illegal in Absolute File
A pseudo-op was encountered that is valid only in
rel ocat abl e assenbl y.
Illegal - 0 used
The expression could not be evaluated down to the type
required by the pseudo-op on this line. A zero was
used i nstead.
I nt er medi at e Corrupt
An itemwas found while processing the internediate

code that should not be there. Try to determ ne what
led up to that and report the bug.
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Li ne Too Long
Source lines are limted to 127 characters in | ength.
Macr o Redef
Macro Table is confused about a macro redefinition.
Possi bly you redefined the macro differently on
di fferent passes through MACLIB, IF1l, IF2 or sone other
conditional situation. Macro redefinition is all owed,
but obviously nust be the sane on each pass.
M ssi ng . DEPHASE
Sonet hi ng was encountered that is illegal inside a
PHASE bl ock. Possibly you forgot a . DEPHASE pseudo- op
M ssi ng ENDI F
Qops! End of file encountered while in a conditional
VWere was your ENDIF ?
M ssi ng ENDM
Qops! End of file encountered while building a macro.
Probably a m ssing ENDM or MEND
Mssing IF

An ELSE or ENDIF w thout IF.

M ssi ng MACRO
Somet hi ng was encountered that is not |egal outside a
macro, such as an ENDM MEND, or LOCAL.
M ssing .PHASE
A . DEPHASE pseudo-op was found w thout a preceding
. PHASE pseudo-op. Check your phase bl ocki ng.
No Backing Up in COMFile
Only in absolute node, COMtype files. The address
given in the ORG statenent is smaller than the | ast
| ocation generated. You cannot go backwards while

generating a COMfile.
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Qut O Menory
No roomleft in nmenory. Synbol table, macro table,
i nclude tables, cross-reference table, etc, nust all
fit into nenory. Ask about Z80ASMt.
Previ ously Defined
This LABEL has been defined already el sewhere in the
file and is being redefined with something other than a
DEFL. Change the name of one of your | abels.
String Syntax
Strings can contain only printable characters. Either
your string contains a control character (such as a
TAB), or you forgot the trailing quotation mark
Synbol Expected
Sonet hing was found that is illegal as an operation or
| abel . Probably sonmet hing was m s-typed on the line.
Syntax Error
Thi s nessage appears when the assenbler is too confused
to know what went w ong.
Too Many Commons
An attenpt was nade to define nore than 12 common
bl ocks. That is the limt. Ask about Z80ASMt.
Unexpect ed ECF
The end of the source file was found at an inopportune
time.
')" Expected

Sonmewhat sel f-expl anatory.
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"/ Expected

Somewhat sel f-explanatory. Common bl ock nane nust be

delimted by slashes, and contain only valid | abel -type
characters.

), Bin-op, or End of Exp Expected

Wel |, the expression evaluator was | ooking for one of
the above, a right paren, a binary operator (an
operator that takes two argunents, such as * or /), or

an end-of -expression delimter. Sonething else was
t here.

Z80ASM User's Manual Copyright (c) 1984 SLR Systens Page A-5



Z80 Rel ocating Macro Assenbl er

Zilog Z80 Instruction Set

APPENDI X B - ZI LOG Z80 | NSTRUCTI ON SET

The followi ng definitions are used throughout this description of
the ZI LOG Z80 Instruction Set.

ccC

ADC HL, ss
ADC A, s
ADD A, n
ADD A r
ADD A, (ir)
ADD HL, ss
ADD | X, pp
ADD IY,rr
AND s

BIT b,m
CALL cc, nn
CALL nn
CCF

CP s

CPD

CPDR

CPI

CPIR

CPL

DAA

DEC m

DEC | X
DEC 1Y
DEC ss

DI

DINZ e

El

EX (SP), HL
EX (SP), I X
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C, NC Z Nz, P, M PE, or PO(V & NV allowed in
Z80ASM i n pl ace of PE and PO

C, NC Z, or NZ

Any 16-bit nunmber or expression

Represents the contents of address nn

Any 8-bit nunber or expression

Register A, B, C, D, E H or L

A one-byte expression in the range -128 to 127
Expression in the range 0 through 7

Regi ster pairs BC, DE, HL, SP

Regi ster pairs BC, DE, IX, SP

Regi ster pairs BC, DE, HL, AF

Regi ster pairs BC, DE, 1Y, SP

(HL), (IX+d), or (1Y+d)

r, (HL), (IX+d), or (IY+d)

r, n, (HL), (1X+d), or (IY+d)

HL = HL + Carry + ss

Acc = Acc + Carry + s
Acc = Acc + n

Acc = Acc +r

Acc = Acc + (ir)

HL = HL + ss

IX = 1X + pp

Y = 1Y +rr

Acc = Acc AND s

Z=BITbof m

IF cc is true, call subroutine at nn

Call subroutine at nn

Compl ement Carry

Set Flags as result of Acc - s

CP (HL), DEC HL, DEC BC

CP (HL), DEC HL, DEC BC, Rpt till BC=0 or Acc=(HL)
CP (HL), INC HL, DEC BC

CP (HL), INC HL, DEC BC, Rpt till BC=0 or Acc=(HL)
Compl ement Acc - Acc = -(Acc + 1)

Deci mal Adj ust Acc

m=m- 1
IX=1X-1
lY =1Y -1
ss =ss - 1

Di sable interrupts

B=B- 1, if B>, Junp to e
Enable interrupts

Exchange HL with (SP) top of stack
Exchange I X with (SP) top of stack
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EX (SP),1Y
EX AF, AF'
EX DE, HL
EXX

ZZZ{ZZ%
@) ~
3*)>|\>|—\o—|

LD (nn), I X
LD (nn),lY
LD R A

LD r, (ir)
LD r,n
LDr,r

LD SP, HL
LD SP, I X
LD SP, I'Y
LDD

LDDR
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Exchange 1Y with (SP) top of stack
Exchange AF with AF
Exchange DE with HL

Zilog Z80 Instruction Set

Exchange HL, DE, & BCwth H', DE, & BC
Halt CPU till interrupt or reset

Sel ect Interrupt Mde O

Sel ect Interrupt Mde 1

Sel ect Interrupt Mde 2

Acc = input fromport n

r = input fromport (C

m=m+ 1

IX=1X+1

Y =1Y +1

SS = ss + 1

(HL) = input fromport (C), DEC HL, DEC B
(HL) = input fromport (C, DEC HL, DEC B, rpt till
(HL) = input fromport (C), INC HL, DEC B
(HL) = input fromport (C, INCHL, DEC B, rpt till
PC = HL (Junmp to location (HL))

PC = I X

PC=1Y

If ccis true, PC = nn

PC = nn

If dd is true, junp relative to nn

Junp relative to nn

Acc = contents of |ocation (BC)

Acc = (DE)

Acc = | (Interrupt Vector Reg)

Acc = |location nn

Acc = R (Refresh Reg)

| ocation (BC) = Acc

| ocation (DE) = Acc

Store n in location (ir)

Store r in location (ir)

SS = nn

ss = contents of nn

| = Acc

I X = nn

| X = contents of nn

Y = nn

Y = contents of nn

Store a in |location (nn)

Store ss in |location (nn)

Store HL in | ocation (nn)

Store I X in |location (nn)

Store 1Y in |location (nn)

Store Ain R

r = location (ir)

rr=n

r=r

SP = HL

SP =1X

SP=1Y

Location (DE) = Location (HL), DEC HL, DE, & BC
(DE) = (HL), DEC HL, DE, & BC, REPEAT TILL BC=0

Copyri ght

(c) 1984 SLR Systens

B=0

B=0



Z80 Rel ocating Macro Assenbl er Zilog Z80 Instruction Set

LDI Location (DE) = Location (HL), INC HL & DE, DEC BC
LD R (DE) = (HL), INC HL & DE, DEC BC, Repeat till BC=0
NEG Acc = -Acc

NOP Not hi ng

OR s Acc = Acc OR s

OTDR Port (C) = (HL), DEC HL & B, Repeat till B =10
Orl R Port (C) = (HL), INC HL, DEC B, Repeat till B=0
aJr (O, r Port (C) =

aJr (n), A Port n = A

QuTD Port (C) = (HL), DEC HL & B

auT1 Port (C) = (HL), INC HL, DEC B

POP | X IX = (SP), SP = SP + 2

POP 1Y Y = (SP), SP = SP + 2

PCOP qq qq = (SP), SP = SP + 2

PUSH | X SP=SP - 2, (SP) =1X

PUSH I'Y SP=SP - 2, (SP) =1Y

PUSH qq SP =SP - 2, (SP) = qq

RES b, m Reset bit b of m

RET PC = (SP), SP = SP + 2 (Return from sub.)

RET cc If ccis true, PC= (SP), SP = SP + 2

RETI Return frominterrupt

RETN Ret urn from non- maskabl e i nterrupt

RL m Rotate mleft through carry

RLA Rotate Acc left through carry

RLC m Rotate ma left circul ar

RLCA Rotate Acc left circular

RLD Rotate (HL) & Lower nibble of Acc left 4 bits
RR m Rotate mright through carry

RRA Rotate Acc right through carry

RRC m Rotate mright circul ar

RRCA Rotate Acc right circul ar

RRD Rotate (HL) & Lower nibble of Acc right 4 bits
RST p SP=SP - 2, (SP) = PC, PC=p (Single byte call)
SBC A, s Acc = Acc - Carry - s

SBC HL, ss HL = HL - Carry - ss

SCF Set Carry Flag

SET b, m Set bit b of m

SLA'm Shift mleft arithnetic

SRA m Shift mright arithnmetic

SRL m Shift mright |ogical

SUB s Acc = Acc - s

XOR s Acc = Acc XOR s
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APPENDI X C - I NTEL HEX FI LE FORVAT

The HEX file optionally generated by Z80ASMis the standard | NTEL
format HEX file. The file consists of one or nore records of
ASCI | text defined bel ow
Record Synt ax

: NNAAAAT T DDDDDDDDDDDDDDDDDDX X

The first character is a colon (:)
The next two characters (NN) define the record |l ength (00 - FF)

If the length is non-zero:

AAAA Defines the | oad address of the record. It is forward
reading, i.e., Hgh byte first.

The next two characters are the record type. TT is always zero
for data records, 01 for ending record.

The following NN*2 characters define the actual binary to be
| oaded starting at AAAA

XX is a checksum byte which, when added to the sumof all the
previous bytes in this record, gives a total of zero (npd 256).

If NN =0, then the value at AAAA is the optional starting or

execution address. A record length zero also signifies end-of-
file.
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APPENDI X D - CONFI G UTILITY

The configuration utility CONFI G COM provided with Z80ASM al | ows
easy custom zation of Z80ASMto a particular set of requirenents.
This section briefly describes its use.

To run CONFI G type
A>CONFI G ZBOASM COM
where Z80OASM COM is the file name you want to custom ze.

CONFIGwi Il respond with a series of questions requesting flag
settings or itemvalues. |In parentheses is the current val ue of
that item You can nodify the current value by typing a new one,
or the itemcan be left the same by just entering a CR  The
process can be aborted by typing a "C. After the |ast question
is answered, CONFIGw Il wite out the new settings.

Now we wi Il explain each question that CONFI G asks.

Page Wdth (80) -

The current default page wdth is 80 colums. Any listing
out put wider than that will be truncated. This should be set to
the width of the printer you use nost often, in colums (255
max). This paraneter can be changed at assenbly time with the
PAGE pseudo- op.

Page Length (60) -

The current default page length is 60 lines. A formfeed
will be generated after every 60 lines of listing. This should
be nodified if your page size is different. This paraneter can
be nodified at assenbly tine with the PAGE pseudo- op.

Special Bits

This allows you to nodify the default assenbly type, which
is: absolute, COMtype, Lower to upper is enabled, no synbol
tabl e, no cross-reference, no automatic Externals. CONFIG tells
you what the different bits in the byte stand for. You can
toggle any bit by just typing in a nunber fromO to 7. To |eave
that itemthe way it is, just type CR
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List nore than 4 bytes of object code (N) -

The default setting is to list up to 4 bytes of object code
for each source line. Any nore than that (such as in a DB
string) are not printed. A Y in this flag would cause extra
bytes to be printed on successive listing lines, four per line.
This flag has the sanme effect as the MILI ST & NMILI ST pseudo- ops.

List lines encountered during false conditionals (N) -

The default setting is to suppress the listing of lines
encountered during a false conditional block. A Y in this flag
wi |l cause false conditional lines to be printed. This flag can
be nodified at assenbly tinme by the CLI ST and NCLI ST pseudo- ops.

Form Feed at start of listing (N) -

The default setting causes no top-of-formto be issued
before the first line is printed. This assunes that your printer
is already at the top of a new page when the listing begins. If
you want a | eading Form Feed, just type a Y here.

Macro Listing Option - 1=.1ALL, 2=.XALL, 4=.SALL (2) -

This controls the macro listing default setting. Read the
descriptions of .LALL, .XALL, and .SALL to see if you want to
change the default setting. You can change it by typing a 1, 2,
or 4.

Cenerate 6 Significant in MRel instead of 7 (N -

The M crosoft REL format supports 7 significant characters
for globals and externals. However, nost software that utilizes
M Rel format truncates to 6 characters (Fortran conpatibility ?).
You have your choice of 6 or 7 characters of significance.

Print 16-bit values in logical direction (Y) -

This controls the byte order (in the listing) for 16-bit
val ues when printed. |If you prefer to see the bytes in the order
generated, use an N. The default case prints the high byte
first.

Suppress Lines Containing PAGE, TITLE, etc (N -
This controls the listing of lines that contain the pseudo-
ops PAGE, TITLE, and .PRINTX. A Y here will cause those lines to

be suppressed fromany Ilisting.
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Di sable Interrupts (N) -

Z80ASM was witten to take full advantage of the Z80
architecture and instruction set for reasons that are self-
expl anatory when you see it run. Certain systens that are 'Z30
CP/ M machi nes do not provide a true Z80 environnent. |f your
systemis interrupt driven and destroys any Z80 regi sters on
interrupts, a Y here will cause Z80ASMto disable interrupts
whenever any special Z80 registers are in use. |Interrupts wll
al ways be enabl ed during any systemcalls.

Force Form Feed before Summary (N) -

This allows you to control the summary printing. By
default, the summary will be printed at the end of the listing.
You can force the summary to be placed at the top of a new page
by putting a Y here.

Form Feed at End of Listing (Y) -

This causes Z80ASMto issue a formfeed at the end of al
listing output. This usually nmakes it easier for you to renove
the listing fromyour printer, and al so sets the top-of-formfor
the next listing wi thout wasting any paper. The Form Feed can be
elimnated by typing an N here.

Time and Date in Listing (N) -

If you are running on a systemthat provides tine & date,
Z80ASM provides the ability to have the tinme and date printed on
the title line of your listing. To enable this, put a Y here.

Speci al TIME & DATE |tens

The next three questions may be ignored if you 1) answered H
to the above question, or 2) you are running under an operating
systemthat provides MP/M conpatible tinme and date (CP/M Pl us,

Tur boDos, etc.).

I f your system supports tine and date, but not the system
call 105 to return tinme and date, you can still have Z80ASM
utilize your time and date information. The information mnust
either be in the sane formas that supplied by CP/M Pl us:

DW DATE ; Number of days since 1 Jan 1978
;with 0001 being 1 Jan 1978
DB HOURS ; Hour of the day in BCD
DB M NUTES :M nutes of the hour in BCD
or it must be in ASCIl, 16 chars max, term nated by a -1.

Z80ASM User's Manual Copyright (c) 1984 SLR Systens Page D-3



Z80 Rel ocating Macro Assenbl er CONFIG Utility

If you can get your time and date formatted |i ke that sonmewhere
in your system you can just tell CONFIG that you are supplying
the address of the data. If you need to have sonme code executed
to retrieve the tine and date, Z80ASMw || optionally call a
subroutine for you, you just supply the address of the routine.
The routine must emul ate the System Call 105, that being, Z80ASM
will supply an address in DE where you should store one of the
above structures. Al Z80 registers are available for your use,
just be careful not to get too deep on the stack (you have 30
bytes to play with). Then lastly you need to tell Z80ASM whi ch
structure type you are returning.

Take advantage of nulti-sector 1/0(Y) -

Systemcall 12 tells Z80ASM whet her nulti-sector 1/Ois
avail able or not, at least usually. Certain 'CP/Mconpatible'
operating systens return a code saying they are CP/M Plus or MP/ M
conpatible, but they don't support multi-sector I/O If that is
your case, you will need to answer N here.

Use Statenent #'s instead of Line # in file (N -

This allows you to choose between two different |ine-
nunberi ng schenes. Statenent #' s are nunbers assigned as the
listing is generated. This causes nunbers to be generated in
nunerical order even when nmacro's are expanded, include files
processed, etc. Line #' s are the actual l|line nunber in the
source file being processed. These reset to 1 on include files.
macr o expansions, etc, are fully nestable, and refer to the line
#in the itembeing processed. These are the nunbers used in
error nmessages. Statenment nunbers can be nore neaningful for
cross-references using include files and macros.

Print Line/Stnmt # first on listing line (N -

This allows you to select the order of certain itens in the
listing line. A Y causes the line nunber to be listed first,
whereas an N causes the hexadeci mal values to be listed first.
Suit yourself!

Nunber of errors on which to abort (100) -
This option provides a limt on the nunber of errors Z80ASM

wi |l process before aborting the current assenbly. A value of O
will cause this option to be ignored.
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Nunber of l|ines per consol e page (0=no paging) (24) -

This provides paging for all consol e output, pausing for
operator intervention after Nlines. A value of zero causes this
option to be ignored.

Nunber of bytes (1-60) per |line of HEX output (32) -

This option allows you to specify the nunber of bytes per
I ine when generating a .HEX file. Certain enulators, PROM
progranmers, etc are very particular about the format for 'Intel-
St andard' HEX fornat.

Close & ReQpen file in 2-pass node (N) -

This option is used for CP/M'I|ookalikes' that don't I|ike
the way Z80ASM optim zes disk 1/O Mol ecul ar Conputer users may
need to set this flag when assenbling files [arger than one
extent.

Require : if label not in colum one (Y) -

This option allows full free formsource |lines. Be careful
if you select N, because m styped opcodes will be treated as
| abel s, and no error gener at ed.

Conditionals test only bit O (DRI compatibility) (N) -

This option, when set to N, causes 0 to be treated as fal se,
and anything else as true. |If this optionis set to Y, then if
bit Ois off, that is false, bit O on is true, and all other bits
are ignored.

Suppress | F paraneter errors in 1 pass node (N) -

This option will disable the reporting of |IF operand errors
in one-pass node. |F operands containing forward references can
cause different sections of code to be assenbled on different
passes, which will go undetected in one pass node.

I gnore | eading space & tab chars in IF <> types (Y) -
This option controls the significance of spaces and tabs in
| F string paranmeter processing. |IFB < > wll return FALSE if

this option is set to N (MO conpatible, space is not blank), but
will return TRUE if set to Y.
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Fill unused space with O (N) or FF (Y) in COM(N) -

This option is used to define the fill byte used in filling
uninitialized space when generating a COMfile.

CGenerate Enmpty External Chains (MREL) (N) -

Normal | y synmbols that are declared external but never
referenced are not entered into the REL file. This option forces
generation of all externals. Sonme conpilers expect the assenbler
to strip unneeded externals, while others select |library options
by sinply declaring | abel s external.

ASEG Default to OH instead of 100H (N) -

The first ASEG encountered defaults to 100H for standard
CP/ M program generation. This can be changed to O for MO
compatability.

ORG <ABSOLUTE> Yields O fset in Current Space (N -
Normal ly an inplied ASEG is performed when ORG is passed an

absol ute paraneter. This option allows that absolute nunber to
be treated as an offset in the current address space.

The next series of pronpts allow you to change the
ext ensi ons | ooked for or generated on several different files.
To change the extension, just type a new one, otherw se type a
CR.

Extension for source File (Z80) -
This is the source file being assenbled. The default case

| ooks for an extension of Z80. You can change it to ASM NAC,
SRC, or whatever you like.

Extension for relocatable File (REL) -

This is the extension generated when you are creating a
bi nary output file in rel ocatabl e node.

Ext ensi on for absolute binary File (COM -

This is the extension generated when you are creating a
bi nary output file in absolute core-inage node.
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Extension for Intel-Hex format file (HEX) -

This is the extension generated when you are creating a
bi nary output file in absolute Intel-hex (/H) node.
Extension for listing file (LST) -

This is the extension used when generating a listing file to
di sk.

Extension for tenporary file ($$1) -

This is the extension used for the tenporary file generated
if the internedi ate code overflows in one-pass node.
Extension for /I file (SUB) -

This is the extension | ooked for on the specified indirect
conmand file.

Default Ext for MACLIB file (MAC) -

This is the default extension used for filenanes given in a
MACLI B or | NCLUDE st at enent .

Leader String to send to printer (1B,51,)

This allows you to specify a setup string of up to 8 bytes
to be sent to the printer before a listing is started. You can
use it to select conpressed print, one-pass print, or just blank
it out wwith an FF. Note that this string is sent only if you use
the /P option, not a drive type of "Y'.

Trailer String to send to printer (1B, 4E,)
This allows you to undo whatever you did above. Again, this

is only done with a /P.

At this point, CONFIG wites the changes the specified file.
That's it!
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APPENDI X E - ASCI | TABLE

ASCI | Tabl e

ASClI | CHARACTER SET

The ASCI| character set consists of single codes in the range of
O to 7FH inclusive. This is always nice to have around when you
need it.

BIT 6 0 0 0 0 1 1 1 1

I 5 cC| O 0 1 1 0 0 1 1
T 4 O 0 1 0 1 0 1 0 1
3210 |ROWL | O 1 2 3 4 5 6 7
0000 0O |NUL |DLE SP 0 @ P ) p
0001 1 | SOH | DC1 ! 1 A Q a q
0010 2 | STX | DC2 ) 2 B R b r
0011 3 | ETX | DC3 # 3 C S c S
0100 4 | EOT | DC4 $ 4 D T d t
0101 5 | ENQ | NAK % 5 E U d u
0110 6 | ACK | SYN & 6 F V f v
0111 7 |BEL | ETB ‘ 7 G W g w
1000 8 | BS CAN ( 8 H X h X
1001 9 | HT EM ) 9 I Y [ y
1010 10 | VF SUB * : J Z ] z
1011 11 | VT ESC + : K [ k {
1100 12 | FF FS , < L \ I |
1101 13 | CR GS - = M ] m }
1110 14 | SO RS . > N N n ~
1111 15 | Sl uS / ? @) _ 0 DEL
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APPENDI X F - LI M TED WARRANTY
SLR Systens disclains any warranty as to this product.

SELLER MAKES NO WARRANTY EXPRESS OR | MPLI ED, AND ANY
| MPLI ED WARRANTY OF MERCHANTABI LI TY OR FI TNESS FOR A
PARTI CULAR PURPOSE WHI CH EXCEEDS THE FOREGO NG
WARRANTY | S HEREBY DI SCLAI MED BY SELLER AND EXCLUDED
FROM ANY AGREEMENT.

Buyer exclusively waives its rights to any consequential danmages,
| o0ss or expense arising in connection with the use of or the
inability to use its goods for any purpose whatsoever.

No warranty shall be applicable to any damages ari sing out of any
act of the Buyer, his enpl oyees, agents, patrons or other
per sons.

The renedies set forth herein are exclusive and the liability of
Seller to any contract or sale or anything done in connection
therewith, whether in contract, in tort, under any warranty, or
ot herwi se, shall not, except as expressly provided herein, exceed
the price of the equipment or part on which said liability is
based.

No enpl oyee or representative of Seller is authorized to change

this warranty in any way or grant any other guarantee or
warranty.
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