










































































































































































































ASM REFERENCE MANUAL 6/01/83 
SECTION IX: ASSEMBLY CONTROL DIRECTIVES 

SET TITLE AND EJECT PAGE 

TITLE Ii} { <STRING OF CHARACTERS> } 

TITLE directs ASM to eject a page before printing the next line 
·of the listing. If any non-blank characters occur in the 
argument field, the title field in the page header is changed 
before the page is ejected. If no non-blank characters appear, 
the title is not changed. 

--If a semicolon appears as the first non-blank character after 
the "TITLE" command, it will be ignored, but the title field 
will be set to whatever characters remain on the line. Thus, a 
null title may be set by writing 

TITLE i 

--The first title specified in pass one will be used as the 
initial value of the title field at the start of the listing in 
Pass Two. 

--PCC controls whether TITLE is listed. 

--If LIST 0 is in effect, the page eject is not issued. However, 
the title will be changed if a new title was specified. 

--If PCC 0 has been specified, then TITLE followed by PAGE will 
set both the title and the subtitle; only one page will be 
ejected. 
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ASM REFERENCE MANUAL 6/01/83 
SECTION IX: ASSEMBLY CONTROL DIRECTIVES 

SET SUBTITLE AND EJECT PAGE 

PAGE {:} { <CHARACTERS> } 

The PAGE directive is identical in function to TITLE, except that 
it changes the subtitle field of the page header rather than the 
title field. As with TITLE, the first subtitle encountered in 
pass one will be used as the initial subtitle of the listing. 

SET NAME 

NAME 
N~ 

{;} { <CHARACTERS> } 

The NAME directive is similar to the TITLE directive, with the 
following differences. 

--The name field in the page header is affected. 

--PCC has no control over the listing of NAME. 

--NAME does not eject a page. 

The following differences between the Motorola standard and ASM 
should be noted: 

--NAME need not be the first statement in a file. 

--More than one NAME directive is permitted. 

--No restrictions are placed on the possible contents of the name 
field. 
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SECTION IX: ASSEMBLY CONTROL DIRECTIVES 

SPACE LISTING N LINES 

SPACE 
SPC 

{<EXP>} 

SPACE directs ASM to insert <EXP> blank lines before printing the 
next line of the listing. If <EXP> is negative, no lines are 
spaced; if <EXP> is zero or missing, one line is spaced. 

--PCC controls whether SPACE is listed. 

--If listed, the SPACE command is listed after the spacing 
operation has been performed. 

--In no case will SPACE cause more spaces to be inserted than 
remain on the current page. 

--If LIST 0 is in effect, no action is taken, although the 
expression is evaluated. 

SET LISTING TABS 

TABS <EXPLIST> 

TABS allows the user to tell ASM how tabs are to be expanded. 
Each <EXP> specifies a column number relative to the first column 
of the source line, which is numbered 1. No <EXP> may be less 
than 2 or greater that 234. No more than eight tab stops may be 
specified. 

--The default values for tabs are 9, 17, 25, 
eight columns. 

33 and 41: every 

--The tabs must be specified in ascending order. 

--If any argument to a TABS directive is erroneous, the tabs are 
reset to their default values. 

--PCC controls whether the TABS command is listed. 

--At least one <EXP> must be present, and null expressions are 
NOT allowed. 
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SECTION IX: ASSEMBLY CONTROL DIRECTIVES 

PRINT SKIPPED RECORDS 

PSR <EXP> 

The PSR directive allows the user to specify whether records 
skipped due to conditional assembly commands are to be listed. 
<EXP> is evaluatedi if false, then skipped records are not to be 
included in the listingi if true, skipped records are to be 
included in the listing, marked by "*8*" printed in the data 
field of the listing. 

This command can be especially useful when preparing listings of 
software for release to the users of the software. Code not 
relevant to the particular system generated can be easily omitted 
from the listing. 

--PCC controls whether the P8R command is listed. 

--The default is PSR 1. 

PRINT GENERATED DATA 

PGEN <EXP> 

The PGEN directive is used to tell A8M whether all data generated 
is to be included in the listing. The expression is evaluatedi 
if false, only the first four bytes of data will be listed. If 
true, all data will be listed, with additional lines included on 
the listing if necessary. 

--PCC controls the listing of the PGEN directive. 

--The default is PGEN 0. 

Examples: 

0001 
0001 

0000 01020304 
0004 05060708 
0008 09 

0000 
0009 01020304 Ll 

0009 
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PCC 
PGEN 

FCB 

PGEN 
FCB 
EQU 

1 
I 

i80 we can see the PGEN 
iSO we can see everything. 

1,2,3,4,5,6,7,8,9 

o iSO we only see first part. 
1,2,3,4,5,6,7,8,9 
*-L1 iIt really got generated. 
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SECTION IX: ASSEMBLY CONTROL DIRECTIVES 

PRINT CONDITIONAL ASSEMBLY COMMANDS 

PCA <EXP> 

The PCA directive is used to tell ASM whether to list conditional 
assembly command lines. The expression is evaluated; if false, 
subsequent conditional assembly commands will not be listed. If 
true, subsequent conditional assembly commands will be listed. 

--The default is PCA 1 

'~PCA controls the listing of the followi~g commands. 
DO ELSE ELSEIF FIN 
IF IFUND RPT 

--If a conditional assembly command is being skipped, it will be 
listed only if PCA 1 and PSR 1 are both in effect. 

--PCC controls the listing of PCA commands. 
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ASM REFERENCE MANUAL 6/01/83 
SECTION X: OPERATING ASM 

OPERATING ASM 

To use ASM, one must first construct a source file containing the 
text of the assembly language program to be assembled. Under 
SDOS, this can be accomplished using the context editor (EDIT) or 
the screen editor (SEDIT). Description of the use of these 
editors is beyond the scope of this manual. 

Once the assembler has started, two kinds of reactions are 
possible: reactions based upon activities by SDOS on behalf of 
the assembler (such as opening files, printing on the printer, 
asking for keyboard data entry, etc.) and actions by the 
assembler. Interactions with and reactions of SDOS are beyond 
the scope of this manual: it is assumed the operator is familiar 
with the SDOS command interpreter, line editing conventions, and 
how to deal with errors (for more information, refer to the SDOS 
manual). See Appendix C for a list of some SDOS related error 
messages that can be reported while using ASM, and their 
meanings. This manual covers only responses and actions of ASM 
itself. 

STARTING ASM 

Once the source 
invoked. This 
typing its name 
then entering 
itself: 

.ASM 

file has been constructed, the assembler must be 
is accomplished in the SDOS conventional way, by 
while at the SDOS command interpreter prompt: and 
carriage return. ASM will respond by identifying 

Software Dynamics ASM/680d, Version 1.4r 

"d" will be "0" if this assembler produces 6800 or 6801 object, 
and "9" if the assembler produces 6809 object code. ur" is the 
revision letter of ASM. 

It will then print 

Source File= 

and wait for input. Enter the name of the file which is to be 
assembled, followed by a carriage return. If a bad file name is 
entered, or the file cannot be found or opened, the prompt is 
typed again, and file name entry is again requested. 
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SECTION X: OPERATING ASM 

After the source file has been successfully opened, the following 
message will be printed: 

Listing File= 

If a listing is to be produced, the name of the file or device 
which is to receive the listing should be entered. Otherwise an 
empty line, indicating "No listing desired", should be entered. 
If ASM cannot create the file, an error message is printed and 
the prompt is issued again. 

When the listing file has been established, 
message will be printed: 

Binary File= 

the following 

If a binary object file is to be produced, the name of the file 
which is to receive the binary must be entered, otherwise an 
empty line, indicating "no object file desired", must be entered. 
If ASM cannot create the file, an error message will be printed 
and the prompt will be reissued. 

OPERATOR INPUT LINES 

At this point, all files that need to be opened have been. ASM 
then issues the following prompt: 

> 

and waits for input. The user now has the option of entering as 
many valid ASM source lines as desired. The assembler will save 
them in internal scratch storage and process them at the 
beginning of each pass (as though they were attached to the front 
of the source file). This mode can be terminated by inputting an 
empty line. At that point, the assembler will enter pass one and 
begin assembling the user's program. 

These operator input lines are typically used for two purposes: 
to enter WITH directives, to establish overall listing or options 
selection, or to enter EQUate directives to specify values for 
configuration symbols used by conditional assembly directives 
embedded in the source file. 

It is convenient sometimes to build an SDOS "DO" file that 
invokes ASM, sets up source, listig and object files, and then 
specifies (as operator input lines) a specific set of 
configuration parameters for the program being assembled. The DO 
file then "represents" a particular configuration of ,the 
assembled program, and can be used to easily regenerate that 
configuration. Other DO files would represent other 
configurations. 
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SECTION X: OPERATING ASM 

Examples of use: 

1) The following procedure allows the user to assemble a simple 
program typed in from the console. 

ASM VERSION l.x / xxxx 
SOURCE FILE=CONSOLE: 
LISTING FILE=MYLIST 
BINARY FILE=MYBIN 
> ORG $100 
> LDX #$FE00 
>Ll CLR 0,X 

• > INX 
> CPX #$FEFF 
> BNE Ll 
> RTS 
> END 

The program will be assembled, and a listing produced. Note 
that operator input was terminated not by an empty line, but 
by ASM discovering the END directive. 

2) Assemble a file called "PROCESS.ASM", generate no listing and 
no binary. This can be useful when checking for errors. (The 
file name extension tI.ASM II is used purely by conventioni any 
valid SDOS filename can be used here). 

ASM VERSION l.x / xxxx 
SOURCE FILE=PROCESS.ASM 
LISTING FILE= 
BINARY FILE= 
> 

3) Assemble IIPROCESS.ASM II , generate no listing, but do generate a 
symbol table dump in on the printer device. The listing 
format used will match the printer's width and depth as 
specified by the SET program. 

ASM VERSION 1.x / xxxx 
SOURCE FILE=PROCESS.ASM 
LISTING FILE=LPT: 
BINARY FILE= 
> WITH NLST,DMP 
> 
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SECTION X: OPERATING ASM 

4) Assemble "PROCESS.ASM", 
"PROCESS.LPT" and specify 
default used with files. 

generate a listing in file 
listing page sizes, overriding the 

ASM VERSION l.x / xxxx 
SOURCE FILE=PROCESS.ASM 
LISTING FILE=PROCESS.LPT 
BINARY FILE= 
> WITH WI=105,DE=51 
> 

5) Assemble "PROCESS.ASM", generate listing as before, generate 
binary, specify listing format, and define certain symbols 
that control conditional assembly of PROCESS. 

ASM VERSION l.x / xxxx 
SOURCE FILE=PROCESS.ASM 
LISTING FILE=PROCESS.LPT 
BINARY FILE=PROCESS.BIN 
> WITH WI=105,DE=51 
>MEMSIZE EQU $4000 
>PROGBASE EQU $1000 
>USEFLOPPY EQU 1 
> 
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SECTION X: OPERATING ASM 

ERROR MESSAGES 

If an error is detected while processing a source file, the 
following actions are taken: 

--The line and the error messages are listed on the console, 
unless WITH NDO was specified. A printed error message 
refers to the line printed immediately preceding it. 

--The line and the error messages are listed on the listing 
device if one was specified. 

The following error messages can be reported: 

*** Double Definition. 
The line contains an attempt to define a symbol whose value 
is also defined elsewhere. Only the first definition is 
honored. 

*** End of Source File Encountered. 

*** 

*** 

*** 

*** 

*** 

The end of the source file was encountered before an END 
command was seen. 

Illegal Argument. 
A bad argument field was detected. Examples: 

Y EQU 
ORG 

Illegal Digit. 
Indicates the presence of a malformed number. 

34F 
Examples: 

$lHJ 
%LMN 

Illegal Label. 
An illegal label was detected. 
contains a non-symbol, or a label 
without a command. 

Illegal String. 
Indicates an attempt to define 
carriage return. 

Illegal Value. 

a 

Either the label field 
was specified on a line 

string that included a 

Usually indicates that a forward reference was present where 
forward references are not allowed (see appendix A). 

*** Impossible forced reference «< or <). 
Use of "«" with ",PC .. , ",PCR" or "[ ••• J" or "<" used with 
DPR value not correctly set. 

*** INCLUDE file not found. 
INCLUDE file was not found. INCLUDE was ignored. 
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SECTION X: OPERATING ASM 

*** 

*** 

*** 

*** 

*** 

Input Line Too Long 
Input line was too 
processing. 

Nesting Error. 

long and was truncated prior to 

The line violates 
Possibilities are: 

some rule regarding condtional assembly. 

--ELSE, ELSEIF or FIN encountered when no conditional 
assembly block was open. 

--IF, CASE, IFUND or DO encountered that 
conditional assembly commands to be nested 
deep. 

would cause 
more than 255 

--The argument of an RPT command was a command which cannot 
be RPT'd. 

Out of Memory. 
Indicates that there was no room to enter a new symbol into 
the symbol table. Assembly continues, but the symbol will 
remain undefined throughout the assembly. No more error line 
numbers will be saved. 

Phase Error. 
Indicates that the assembler has been asked to give a symbol 
a different value in pass two than it was given in pass one. 
Usually caused by "Out of Memory.1I 

Register Field Missing 
Indicates that a machine instruction which requires 
register was written with an undecipherable register field. 

a 

*** Start address =0 or does not match other end(s). 

*** 

*** 

*** 

Start address specified has value zero (illegal under SDOS) 
or multiple ENDs specified differing start addresses 
(Multiple ENDS are possible when INCLUDE is used). 

Syntax Error. 
A malformed expression or 
Examples: 

3+ 
( 
3?7 
ADDB 

Undefined Symbol. 

O,S+ 

addressing 

The line contains a symbol that was 
occur with symbols which involve more 
forward reference. 

Use of Doubly-defined Symbol. 

mode was encountered. 

not defined. 
than one 

This can 
level of 

The line contains a use of a'doubly-defined symbol. 
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SECTION X: OPERATING ASM 

SYMBOL TABLE DUMP FORMAT 

This section describes the format of ASM symbol table dumps. The 
symbol table is dumped sorted by name and by value, using a 
common format for the symbol entries: 

Qname/0l23 
I I I 
I I -----> 
I I 
I I 
I I 
I ----------> 
I 
------------> 
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This field contains the symbol1s 
value. If the symbol is undefined, 
this field is 11****11. 

This field contains the symbol1s name. 

This field contains a qualifier 
which gives additional 
information about the symbol. 

Possibilities are: 
11*11 Indicates unused symbol. 
11+11 Indicates doubly-defined symbol. 
Blank indicates none of the above. 
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ERROR LINE SUMMARY FORMAT 

At the end of pass two, after the symbol 
print out a list of lines on which errors 
the list has the following format: 

ffff-llll 

table dump, ASM will 
occurred. Each item in 

"ffff" specifies the Form number that contained the line, as 
printed in the Form field of the page header. "1111 11 specifies 
the line within that form which was in error, as listed in the 
line number field of the listing. This is especially useful when 
using EDIT 1.1, as the offending line can easily be found by 
telling the editor to do a "EBfilename\ffffEYllllJ II

, which goes 
to the ffffth form, llllth line. 

MEMORY USAGE AND SIZING CONSIDERATIONS 

ASM dynamically allocates memory at runtime for the following 
kinds of data: 

--User-defined symbols require at least 7 bytes of storage. The 
amount used by a given symbol will be 

6 + LEN(SYM) 
where LEN(SYM) is the number of characters in the symbol name. 
Only the first thirty-two characters of a symbol name are 
saved. 

--Operator-input lines require an amount of space that varies 
with the length of the line. The formula is: 

3 + LEN(LINE) 
where LEN (LINE) is the number of bytes in the line, including 
carriage return. 

--Saved error line numbers require 6 bytes of space each. 

ASM will automatically use all the memory between the end of ASM 
and the top of the user space (see SDOS manual). 

It is recommended that ASM be run on a system with at least 16K 
bytes of user space. This will allow approximately 4K bytes of 
usable space for ASM runtime tables. 
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APPENDIX A -- ASM Directives which Disallow Forward References: 

The following directive's will not allow the user to use forward 
references in their argument lists: 

CASE 
DO 
ELSEIF 
IF 
ORG 
PCA 
PCC 
PGEN 
PSR 
RMB 
RPT 
SET 
SETDPR 
SPACE 
TABS 
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APPENDIX B -- ASCII Character Set 

$00 $10' $20' $30 $40 $50 $60 $70 
---+--------+-------+------+-------+-------+-------+-------4-------+ 
$0' NUL DLE' BLANK' 0 ,@ P'" P , 
$1' SOH DCl I 1 I 1 I A Q' a I q I 
$2 I STX DC2 I II , 2 I B R b' r I 

$3' ETX DC3' # , 3 I C S c' s I 
$4 I EOT DC4 I $ I 4 'D T d' t I 

$5 I ENQ NAK I % I 5 lEU e I u I 

$6 lACK SYN I & I 6 I F V f I v I 

$7' BEL ETB I • I 7 'G W 9 I w I 

$8' BS CAN' ( , 8 I H X h I x I 

$9' TAB EM') I 9 I I Y i I y I 
$A I LF SUB' * I I J Z j I z I 

$B I VT ESC I + I ; I K { k I { I 

$C I FF FS I I < I L \ l' I I 

$D' CR GS I I = 1M} rn I } I 

$E I SO RS I . , > I N ~ n I I 

$F I SI US I / , ? I 0 0 I RO I 

---+--------+------+-------+-------+-------+---~---+-------+-------+ 
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APPENDIX C -- Common I/O Error Messages 

ERROR 

1011 
1015 
1023 
1034 

MEANING 

Can't find file 
Disk space exhausted 
File name doesn't start with A-Z or $ 
Illegal Device operation requested 

Error 1034 generally indicates that an output-only device has 
been specified as the source file, or that an input-only device 
has been specified as the listing or binary file. 
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APPENDIX D - 680C Compatibility Instruction Set 

The 680C is an imaginary processor whose instruction set includes 
most of the 6800, 6801, 6802, and 6803 instruction sets (the 
exceptions are those instructions dealing with processor 
context). Many of the 6809 functions are supported by the 680C. 
In addition, the 680C instruction set includes some instructions 
which don't exist on any of the real 680x processors, but 
implement frequently-used code sequences. Note: the 6805 is NOT 
covered by 680C. 

The value of the 680C is that code written using its instruction 
set will execute on any of the 680x processors, although more 
efficiently on some than on others. This means that some 
features of the more advanced processors may be used, while 
preserving backward compatibility with earlier processors through 
emulation of the advanced instructions. 

The ASM6800 and A9M6809 assemblers both accept 680C instructions. 
ASM6809, of course, also accepts the balance of the 6809 
instruction set. The emulation feature of the 680C assembler is a 
two-edged sword: on the one hand, it offers a consistent 
instruction set across the family of 680x processors; on the 
other hand, emulated instructions often have side-effects of 
which the coder should be aware. Overall, the value gained from 
a consistent instruction set outweighs the constraints introduced 
by the emulation of instructions. 

In certain cases, the emulation constraints are untenable. The 
coder then has recourse to conditional assembly: 

IF M6800 

ELSEIF M6801 

ELSEIF M6809 

FIN 

to produce code sequences optimized for a particular processor. 

Note that the meaning of a 680C istruction is the intersection of 
the meanings of the implementations of the 680C instruction on 
all processors; this generally means that many 680C instructions 
leave the condition code bits in an undefined state. Other side 
effects are also possible, such as damage to X register contents 
or the memory location TEMPX. 

Copyright (C) 1977 110 Software Dynamics 



ASM REFERENCE MANUAL 6/01/83 
SECTION XIV: APPENDIX D - 680C COMPATIBILITY INSTRUCTION SET 

The 680C' instruction set includes nearly all of the 6800/6801 
instructions, a good portion of the 6809 instruction set (replete 
with many of the more popular addressing modes), and a few new 
instructions added, due to popular demand. 

First, all 6800 instructions except the following are included in 
680C: 

TAP TPA WAI 

The following 6801 instructions are included in 680C (thus 
allowing their use on the 6800): 

ABX ADDD ASLD BHS BLO 
LDD LSLD LSRD MUL PSHX 
PULX STD SUBD 

The entire set of 6809 long conditional branches (except LBRN) 
are included in 680C. 

For the instructions 

ADCD 
EORD 
ORA 
STB 

ADDD 
INCD 
ORB 
STD 

ANDD 
LDA 
ORD 
SUBD 

CMPD 
LDB 
SBCD 

DECD 
LDD 
STA 

most of the 6809 addressing modes may be used. The ones that may 
not be used are: 

accumulator-offset indexed 

program counter relative 

indexing using registers U, Y, PC or PCR 

Additional limitations are: 

constant offsets may be positive only, and must be in 
the range $00 - $FF 

auto post-increment is not allowed in the indirect 
addressing mode 
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The following 6809 instructions are implemented in a limited 
fashion: 

LEAX k,X 
LEAS k,S 

where -16 <= k <=15. Note that the destination and index 
registers must be the same for each instance of the instruction. 

The 6809 instructions 

TFR A,B 
TFR B,A 

are allowed. No other TFR class instruction is allowed. Note 
that 680C TFR leaves the CC bits (except carry) undefined. TAB 
and TBA can be used if setting the CC bits is desired, but TFR is 
faster otherwise. 
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The 6809 instruction CMPD, subject to the addressing 
conditional branch restrictions above, is included in 680C. 
the instructions 

BEQ LBEQ BNE LBNE Bec 
LBCC BCS LBCS BHI LBHI 
BLS LBLS BLO LBLO BHS 
LBHS 

may immediately follow the CMPD instruction. 

The instructions 

JMP JSR 

and 
Only 

are allowed, but cannot have auto post-increment of any kind, in 
any addressing mode. 

The following 6809 instructions are not allowed. All 
instructions using the U or Y registers are implicit members of 
this list: 

ANDCC 
LBRN 
PULS 
SYNC 

Copyright (C) 1977 

BRN 
LBSR 
PULU 

CMPS 
ORCC 
SEX 

CWAI 
PSHS 
SWI2 

113 

EXG 
PSHU 
SWI3 
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Instructions peculiar to the 680C (and their equivalent 
expansions) are: 

NEGD COMD 
NEGA COMB 
NEGB COMA 
SBCA #0 

ORD EORD 
ORAB arg+1 EORB arg+1 
ORAA arg EORA arg 

INCD arg DECD arg 
INC arg+1 TST arg+1 
BNE x BNE x 
INC arg DEC arg 

x: x: DEC arg+1 

OKRTS ERRORTS 
CLC SEC 
RTS RTS 

ROLD RORD 
ROLB RORA 
ROLA RORB 

TDX TXD 
STAA TEMPA STX TEMPX 
STAB TEMPB LDAA TEMPA 
LDX TEMPX LDAB TEMPB 

TDS TSD 
TDX TSX 
TXS TXD 

ASRD SBCD arg 
ASRA SBCB arg+1 
RORB SBCA arg 

ADCD arg ANDD arg 
ADCB arg+1 ANDB arg+1 
ADCA arg ANDA arg 

BNED arg BEQD arg 
IF \M6809 IF \M6809 
BNE arg BNE x 
TSTB TSTB 
FIN FIN 
BNE arg BEQ arg 

x: 

PULD PSHD 
PULA PSHB 
PULB PSHA 
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TSTD TSTD 
TSTB 6800/6801 SUBD #0 6809 
BNE *+3 
TSTA 

NOTE: The instructions BEQD and BNED may be used only 
immediately following: 

ORD EORD ADDD SUBD ADCD 
SBCD LDD STD ASLD ROLD 
COMD NEGD ANDD 

Side effects to watch for using 680C: 

The side effects should be "obvious" if careful thought is given 
to the problem of making 680C code work on any of the 680x 
processors. 

The contents of the X register will be undefined after execution 
of a 680C instruction that uses S as an index register (except 
LEAS), or uses indirection (11[" "J") in an addressing mode. 

Use of auto-increment in an instruction leaves the condition 
codes in an undefined state. 

The MUL instruction will alter the location TEMPX (**). 

The PSHX instruction will alter the B register and the location 
TEMPX (**). 

The TXD instruction will alter location TEMPX (**). 

The ABX instruction will alter the B register and the location 
TEMPX (**). 

The TDX instruction will alter location TEMPX (**). 

The CPX instruction will alter the carry condition. 

The TFR instruction will alter all arithmetic conditions, except 
carry. 

The memory locations $00 - $18 do not exist on the 680C, as this 
would be incompatible with the 6801. 

Double-register instruction operations are not indivisible with 
respect to interrupts. 

(**) These instructions should NEVER be used in interrupt service 
routines. The instruction sequence interrupted may use TEMPX. 
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Sample 680C code (works on 6800, 6801 and/or 6809:) 

* Search BUFFER in blocks of 4 for word TARGET 
SEARCHBUFFER 

LDD WORD ; Note we can do this on 68001 
LDX #BUFFEREND+2 

SEARCHBUFFERLOOP 
LEAX 
CMPX 
BEQ 
CMPD 
BNE 
RTS 

SEARCHBUFFERFAIL 
ERRORRTS 

-2,X 
#BUFFERBASE ;buffer searched? 
SEARCHBUFFERFAIL ;b/ yes, didn1t find it 
,--X ; CMPD ,X+++ would destroy CC bits 
SEARCHBUFFERLOOP ; note use of BNE, not BNED here! 

assent: carry is reset 

; signal fail: exit with carry set 
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SECTION XIV: APPENDIX D - 680C COMPATIBILITY INSTRUCTION SET 

NOTE: When the target processor of an assembly is a 6800, the 
MUL instruction is emulated by emitting a 

JSR MUL6809 

instruction. The user is responsible for supplying that 
code -- preferably using conditional assembly: 

IF M6800 

* MUL6809 Subroutine to simulate 6809 style 
* "MUL" instruction 
* 
MUL6809 STAA TEMPA Save multiplicand 

RORB Look at first multiplier bit 
BCS *+3 B/ 1st bit is one! 
CLRA 1st mu1t. bit is 0, set part. prod. 
LSRA Perform multiply iteration 
RORB 
BCC *+4 
ADD A TEMPA 
RORA 
RORB 
Bec *+4 
ADDA TEMPA 
RORA 
RORB 
BCC *+4 
ADDA TEMPA 
RORA 
RORB 
BCC *+4 
ADDA TEMPA 
RORA 
RORB 
BCC *+4 
ADDA TEMPA 
RORA 
RORB 
BCC *+4 
ADDA TEMPA 
RORA 
RORB 
BCC *+4 
ADDA TEMPA 
RORA 
RORB 
RTS 
FIN 

Copyright (C) 1977 117 Software Dynamics 



( 



ASM REFERENCE MANUAL 6/01/83 
INDEX 

&<A> 

* 
*' 
+<A> 
+\<A> 
-<A> 

17 
63,65,69 

48 
17 
17 
17 

2 
16-Bit Offset, 6809 47 
5-Bit Offset, 6809 47 
6800/6801 26 
6801 85 
6809 26 
680C 1,16,26,28,30,33,35,52~85,110 
8-Bit Offset, 6800 32 
8-Bit Offset, 6809 47 
<A> < <B> 21 
<A> « <B> 22 
<A> <= <B> 21 
<A> =< <B> 21 
<A> => <B> 21 
<A> > <B> 21 
<A> >/ <B> 22 
<A> >= <B> 21 
<A> » <B> 22 
<A> \< <B> 22 
<A>ll<B> 20 
<A>l<B> 19 
<A>##<B> 19 
<A>#<B> 20 
<A>&<B> 20 
<A>*<B> 18 
<A>+<B> 18 
<A>-<B> 18 
<A>//<B> 19 
<A>/<B> 18 
<A>=<B> 20 
<A>\<B> 19 
AF 6 
ASCII 4,13,66 
ASCII Character Set 108 
ASM6800 26 
Accumulator Offset, 6809 49 
Add 18 
Addressing Mode 27,42 
Addressing, 680C III 
Addressing, 8-Bit Offset 6800 32 
Addressing, Accumulator 6809 49 
Addressing, Auto-Decrement 6809 49 
Addressing, Auto-Decrement, 6800 33 
Addressing, Auto-Increment 6809 49 
Addressing, Auto-Increment, 6800 33 
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INDEX 

Direct 6800 
Direct 6809 
Extended 6800 
Extended 6809 

29 
44,71 

30 
45 

Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Addressing, 
Ampersand 

Extended Indirect 6800 
Extended Indirect 6809 
Immediate 6800 
Immediate 6809 

30 
45 
34 
50 
31 Indexed 6800 

Indexed 6809 
Inherent 6800 
Inherent 6809 
PCR 6809 
Register 6800 
Register 6809 
Relative 6800 
Relative 6809 
Stack 6809 

46,47 
28 
43 
48 
28 
43 
34 
50 
51 

Zero Offset 6800 
Zero Offset 6809 

31 
46 

Angle Brackets 
Argument Field 
Arithmetic 
Assembly Control 
Asterisk 
Auto-Decrement, 
Auto-Decrement, 
Auto-Increment, 
Auto-Increment, 
BASIC 
Backs1ash 
Bang 
Binary File 
Binary Numbers 
Binary Operators 
Blank Lines 
Branch 
Branches, Long 
Branches, Short 
CASE 
CF 
Carriage Return 
Character 
Character String 
Character Values 
Characters 
Comma 
Command Field 
Comment 
Comment Field 
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6800 
6809 
6800 
6809 

17,20 
2 

6,28,43,88,94 
17 
84 

6 
33 
49 
33 
49 
68 

17,19 
19 

100 
11 

17,18 
5 

34,50 
26 
26 

75,82,83,107 
6 
4 

66 
66 
13 
13 

5,26,58,63 
6,25,59,69 

25 
6 
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INDEX 

Comment Line 
Complement 
Computation 
Conditional Assembly 
Conditional Assembly, Details 
Conditional Assembly, General 
Consecutive Blank 
Control Characters 
Covered Quotient 

5,83 
17 

9,17 
16,98 

77 
72 

5 
4 

19 
Curly Brackets 
DE=<EXP> 
PMP 
DO 

2 
86 
87 

79,83,87,98,107 
Data Generation 
Decimal Numbers 
Delimited 

Directives 63 

Direct Mode, 6800 
Direct Mode, 6809 
Directive 
Directives 
Divide 
Doub1eslash 
Dyadic Operators 
EDIT 
EL 

10 
5 

29 
44,71 

25 
58 

18,19 
19 

17,18 
3,99 

87 
ELSE 
ELSEIF 

72,73,74,75,81,83,98 
72,74,81,83,98,107 

83,84,89 
6,59,61,63,64,65,66,68,69,71,83,100 
Implicit 59 

43 

END 
EQU 
EQU, 
EXG 
Ellipsis 
Encryption .im 1 
Equal 
Error Line Summary Format 
Error Lines 
Error Messages 
Errors, I/O 
Exclamation Point 
Exclusive-Or 
Expression 
Expression Evaluation Order 
Expressions 
Expressions, * 
Expressions, *' 
Expressions, Arithmetic 
Expressions, Binary 
Expressions, Boolean 
Expressions, Character 
Expressions, Forward References 
Expressions, Hexadecimal 
Expressions, Implicit Value 
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20 
106 

87,106 
103 
109 

19 
20 

5 
9 

9,23 
14 
14 
18 
11 
20 
13 
16 
12 
14 
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INDEX 

Expressions, Operators 
Expressions, Parentheses 
Expressions, Precedence 
Expressions, Relational 
Expressions, Special Symbols 
Expressions, Symbols 
Expressions, Values 
Extended Indirect Mode, 6800 
Extended Indirect Mode, 6809 
Extended Mode 
Extended Mode, 6800 
Extended Mode, 6809 
Extensions 
FALSE 
FCB 
FCC 
FDB 
FFC 

17 
24 
23 
20 
14 
15 
10 
30 
45 
44 

29,30 
45 
26 
17 

63,69 
6,66 

14,65,69 
68 

FIN 
Field, Argument 
Field, Command 
Field, Comment 
Field, Label 
Fields 

72,73,75,79,83,98 
6 
6 
6 
6 
5 

Floating Point 
Form-Feed 
Forward Reference 

Greater 
Greater Equal 
Hash 
Hash Mark 
Hexadecimal Numbers 
I/O Errors 
IF 
IFDEF 
IFUND 
INCLUDE 
Immediate Mode, 6800 
Immediate Mode, 6809 
Implicit Data 

68 
4 

14,16,26,59,61,64,72 
83,107 
21,22 
21,22 

19 
69 
12 

109 
73,79,83,98,107 

72,76,80,83 
72,76,80,83,98 

Implicit Data Generation 
Implicit Values 
Inclusive-Or 

83,84,88,93 
34 
50 
25 
69 
14 
19 
31 
46 

Indexed Mode, 6800 
Indexed Mode, 6809 
Indirect Mode 
Inherent Mode 6800 
Inherent Mode, 6809 
Instruction Mnemonics, 6800 
Instruction Mnemonics, 6809 
Iterative Assembly 
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INDEX 

LF 
LIST 
LN 
LO 
LST 
Label Field 
Labels 
Less 
Less Equal 
Line Format 
Line Listing Format 
Line Numbers 
Line Processing 
Listing 

6,58,86 
93,96 

86 
90 
87 

6,58,59,61 
26,27,42 

21,22 
21,22 
5,6,7 

92 
7,8,86 

25,27,42 
87 
90 

100 
86 
86 

Listing Control 
Listing File 
Listing, Depth 
Listing, Width 
Location Counter 
Logical Inverse 
Long Branches 
M6800 

14,26,27,42,63,83 
17 
26 
16 

M6801 
M6809 
M680C (see 680C) 
MCM 
MON 
Machine Instruction Line 
Machine Instruction Line, 
Machine Instruction Line, 
Manifest Constants 
Manifest Values 
Memory 
Minus 
Monadic Minus 
Monadic Operators 
Monadic Plus 
Motorola 
Multiply 
NAM 
NAME 
NDMP 
NDO 
NEL 
NLF 
NLN 
NLST 
NMCM 
Negate 
Next Instruction Address 
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6800/6801 
6809 

16,85 
16 
26 
85 

83,84 
25 
26 
41 
10 
10 

106 
17,18 

69 
17 
69 

9,26,85,88,95 
117 

95 
95 
87 
87 
87 
86 
86 
87 
85 
17 
14 
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INDEX 

Not Equal 20 
Notation 2,27,34,35,42,50,52,58 

11 
10 

Numbers, Binary 
Numbers, Decimal 
Numbers, Hexadecimal 
Numbers, Octal 
Numeric Values 
OPT 
ORG 
Octal Numbers 
Opcode 
Opcode Mnemonics, 6800 
Opcode Mnemonics, 6809 
Opcodes 
Operation of ASM 
Operator Input Lines 
Operator Precedence 
Operators 
Options 
Or 
Order 
PAGE 
PC 

of Evaluation 

12 
11 

9 
88 

71,107 
11 

27,42 
35 
52 
25 
99 

100 
9,23,85 
9,17,~3 

72,85 
19 
23 
95 
14 

PCA 
PCC 
PGEN 
PSHS 
PSHU 

98,107 
93,94,95,96,97,98,107 

97,107 
51 
51 

PSR 
PULS 
PULU 
Page Heading Format 
Parentheses 
Pass One 
Pass Two 
Plus 
Pre-Defined Symbols 
Prefix 
Prefix, < 6800 
Prefix, < 6809 
Prefix, > 6800 
Prefix, > 6809 

97,107 
51 
51 
91 

9,24 
3,16,84,85,94 
3,16,84,85,94 

17,18 
16 

29,30,45,48 
29 

44,48 
30 

45,48 
Program Counter Relative, 6809 
Push/Pop, 6809 

14,48 
51 

11,12 
13 
64 

107 

Qualifiers 
Quote Character 
RMB 
RMP 
RPT 
Redefinition 
Register 
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INDEX 

Register, 6809 
Register-Register Mode 
Relational Operators 
Relative Mode, 6800 
Relative Mode, 6809 
Remainder 
Reserved Symbols 
SDOS 
SEDIT 
SET 
SET, SDOS 
SETDPR 
SKI 
SK2 
SPACE 
SPC 
Select Assembly Options 
Semicolon 
Shift 
Short Branches 
Side Effects, 680C 
Signed Numbers 
Size 
Skipped Records 
Slash 
Source File 
Source File Format 
Source Line Format 
Stack Addressing, 6809 
Stack Mode, 6809 
Star 
Star-Apostrophe 
Start Address 
String 
Subfie1d 
Subtract 
Symbol Definition Directives 
Symbol Syntax 
Symbol Table 
Symbol Table Format 
Symbol, A 
Symbol, B 
Symbol, CC 
Symbol, D 
Symbol, DP 
Symbol, Default Value 
Symbol, M6800 
Symbol, M6801 
Symbol, M6809 
Symbol, PC 
Symbol, PCR 
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43 
28 
20 
34 
50 
19 
16 

1,3 
3,99 

61,107 
86,101 

44,71,107 
26 
26 

96,107 
96 
85 

5,6,94 
19 
26 

115 
9 

106 
97 
18 

3,4,99 
4 

5,6,7 
51 
51 

14,18,25 
14 

84,89 
66 

5 
18 
59 
15 
87 

105 
16 
16 
16 
16 
16 
76 
16 
16 
16 
16 
16 
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INDEX 

Symbol, S 
Symbol, U 
Symbol, X 
Symbolic Values 
Symbols 
Symbols, Pre-Defined 
Symbols, Reserved 
Syntax 
TABS 
TFR 
TITLE 
TRUE 
Tab 
Times 
Tutorial 
Two-Pass 
Unsigned Numbers 
Values 
Values, Character 
Values, Implicit 
Values, Manifest 
Values, Symbolic 
WI=<EXP> 
WITH 
Zero Offset, 6800 
Zero Offset, 6809 
[ ], 6800 
[ ], 6809 
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16 
16 
16 
14 

15,26,106 
16 
16 

2,5,27,42,58 
92,96,107 

28,43,112,115 
6,94,95 

17 
4,5,66 

18 
3 
3 
9 
9 

13 
14 
10 
14 
86 

7,9,24,84,85,90,100 
31 
46 
30 
45 
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