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PREFACE

This publication was designed as a reference manual forthe SWTPC 6809 Optimizing Assembler, Version 3. It is notintended as a tutorial on assembly language _ programming,nor fs it intended as a reference on the 6809microprocessor. Although detailed descriptions are
provided for the native - 6809 instructions, these
descriptionsshould not be considered exhaustive. TheMotorola MC6809Programing Manual should be consulted for‘more information on- the 6809. microprocessor. For a

the book COMPUTERORGANIZATIONANDPROGRAMMINGby W. Gear
is an excelTent choice.

ae

tutorial introduction to _assemblylanguage programming,

= Tys
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1.0 = Southwest TechnicalProducts Assembler.

The SWTPC6809resident assembler isa very powerfuldisk assembler.
designed to provide a versatile programming tool. It has many special
features added to support structured programming techniques and enhance

code modularity and readability. In addition, the assembler provides a

- multi-pass optimizer that attemptsto reduce the size and execution. time
of assembled object code. Two options are provided to selectively

disable certain types” “ot optimization in order to reduce the ‘time:es

required for an assembly. :
Suess. :

. le1 - RequiredEnvironment
oe The asscubierruns on a ‘goittiwede“Technical”‘Products6809
microcomputersystemfunning. the FLEX operating system. A minimum of

16K of user memory is required (implying 24K total memory) and provides |
approximately 4.8K of symbol table space. The assembler does not

support a virtual symbol table, so that in systems with limited memory,
it is possible to overflow the symbol table with very large programs.
The assembler requires approximately (8.4 + La) * Ns bytes of. symbol |

. table space, where is is the average number of characters in a symbol :

andNs is ‘thetotal numberof symbols to be ‘keptin the dictionary.
| ‘Both:qualified“dae“structuresand proceduresrequirelarger

(48 byte) entries in ¢ ymbol table, so that the use of many
structures and procedures will somewhat reduce the |amountof available |

- Symbol table space. Similarly, each level of library inclusion requires —
a buffer area (336 bytes) dn the symbol table, and will also reduce the —
amount of available ‘symbol

processed.
1.2 + AssemblerDistribution.

‘TheASMO9programis distributedon FlexformatSeinch and 8=inch.
floppy disk. The disk contains the Flex operating system, the "CAT",

—“CoPy", "NEWDISK",and "LINE" utility programs (to enable
¥ daplteationof S

the disk), and the four suppliedassemblerfilesi 0 =

~tagMo9.cHD"The‘mainassembler comaansdfile. ey

“ASMOS.CMV"The: assembler symbol table overlay. 9

“MIKCV.CMD"The binary file to Mikbug format converter.
-

SBINCY.CMD"The Mikbugformat to binaryfile converter.
Theansenbleteoriaandfile and evetingmay be. renuned:-as: tong a

the —command ‘file and the overlay file are given the same name. For
example, if the commandfile were named "ASM.CMD",the overlay name ~

would then be "“ASM.CHV". If the overlay file is not renamed, the

assembler will be unableto. producean addressfile or a

syabolsais.S listing.

_ 1-1 =

1 table space. Note that this space is —
required for each | level | of inclusion,not for each inclusion file
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1.3 ~ Assembler Command Syntax

The general syntax of the ASM09 command is:

+++ASM09 <input file> [,<output file>] [,+<option list>]

The first file specification is the name of the file to be assembled.
This file specification is required. The second file specification is
the name of the binary file to be generated by the assembler. Tf no-
output file is specified, ita name defaults. to that of the input. file.
If the output file extension is not. specified, it defaults to "BIN".
If the specified output file already exists on disk, the old file will —
be . automatically deleted and replaced by the new file. Assembler

options are specified on the command’ line by placing them after a plus
sign, to separate them from file specifications.

1.4 + Assembler Options

The option list consists of singlecharacters,optionallyseparated_

by commas, and terminated by. a carriage return or FLEX end of line
character. The options that may be specified are listed below:

A - Generate AddressFile. The "a" option will cause the
assembler symbol table overlay to generate an external symbol
address file. Only those symbols defined as entry pointstoo

the global dictionarywill be included.

B- Suppress binary output The "B" option will sop 5
generation of a binary output file. If the binary file

already exists on disk, it will not be deleted.

C
- Suppress Cautions. The "C" option will euppressall caution

messages produced by the assembler.

E- Suppress Error Messages. The "EB"optionwill scojede'all
error, warning, and caution messages produced by the —

assembler. Since all diagnostic messages produced by the
assembler are suppressed,- it is possible that errors in the
source program beingassembledwill go undetected by the users

F- Optimize AssenblyTime. The "F" option will cause the
assembler to suppress any optimization of object code.
Foreward references will be assembled “using the least oe
restrictive addressing modes. . This. option will force the.
assembler to complete in two passes, but ‘object.. code may. be

considerably larger than required. This option is especially
useful while debugging a program which will later be

optimized. Note that the "R" option takes priority over thisoption in the determination of ‘branchlengths.

G = Enable generated - eode output. The "G" option will cause the
 __

assembler to print all generated binary object code. If this
option is not specified, the assembler will print up to eight
bytes of object code on the same line as the source statement
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and then “suppressany additional printed output. Note that
this option does not affect the binary file produced»

:

:

Suppresslisting. The "L" option will suppress any ‘printed
cutput from the assembler, except for lines containing errors

detected ‘by.the assembler. oe

“SpecifyMotorolaCompatability.“the yn

»

Spttonwill”-gupresa.
non-Motorola . extended processing. = Index - addressingfy
optimization is” suppressed and branch “range checking

—

ais.)
selected. Alls labels ate. internally truncated to six
characters Of ‘significance.Arithmetic expressions . are
evaluated ‘using| 4 strict left-to-right order. Character
constants revert to the single quote only Motorola format. If

Mikbug format object code is desired, the assemblers binary
output may be convertedusing the MIKCVutilityprogram.
Suppress

- jdne- ‘Musibers.The vgn optionwill cause "the
assembler. to suppress line number output. This option can be.

used to reducethe size of the assemblerlieting.—
- FormatPageOutput . The "p" option will cause ‘asseabler

output to be formatted for a printer. The assembler will ask
for a heading for theassembly, and perform page counting and
title functions. If this option is not specified, the PACEand TITLEmnenonicsare ignored by the assembler. :

meek

Suppress— “Branch©Range. the Mg option | will cause Be
assembler to ‘suppress branch/long branch optimization. | The
assembler ‘normally treats branch and long branch mnemonics as

identical, and computes which type of branch is required. |

oethis feature is “suppressed, branches are limited
approximately127bytes range, and an error message will |

be
produced if a range error is detected. This option willoe

normallyreducethe number of optimizationpasses required. ee

Suppress-ayabottable. Whenever- the andenbiet®‘produces an
object code listing, it normally produces a sorted, formatted
listing of its symbol table. ‘The "s" option suppresses this
output. It is not possible to produce a symbol table. _ Mating,

ee

_

withoutproducingan object code listing. eee
fe

Truncate‘Print‘Output. The "Tr" optionwill reduce the Muaben
of bytes © o£ object code per line in order to decrease the a

width of the outputlisting. Together with the "N". option, ~~
othe output width is decreased sufficientlyto obtain printouts)on an eighty column printer.
Print ‘UnnamedDictionaries. The nye optionwill cause the
assembler to print unnamed procedures (ise., procedures WLth aoeee

name of "®PRannn")found in the symbol table. Unnamed
procedures are. normally procedures included from system >

ifbrary ‘files | and are of marginalvalue in the symboltable

13-5
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W = Suppress Warnings. The "W" option will suppress all warningand caution messagesproduced by the assembler.

1.5 =

ConversionPrograms
The output of the assembler ‘programis a binary file in a format

suitable for the system loader. This format is compact and efficient,
but it is not compatable with the Mikbugpaper tape format object code

required by several prom monitors and cassette tape interfaces. Two

utility programs have been provided to convert from binary format to

Mikbug format and conversly.
TheMIKCVprogram converts a binary file (such as is output) from

the assembler) into a text file in Mikbug format. Similarly, the BINCV

program will convert a Mikbugformat text file into a binary file, at a

significant savings in disk space and executiontime. The syntax of the
two commands is as follows:

-++HIKCV <input file>, <output file>

HHBINCV<input file>, <output file>

In each case, both the input. file specification and the output file
specification are required. For MIKCV, the input file must be a binary.
file (an extension of .BIN is assumed) and the output file must be a
text file (a .TRT extension is assumed). For the BINCV. program, the

input file must be a text file (a .TXT extension is assumed) and the
‘output file must be a binary file (with ah assumed extension of «BIN).
If the output file exists on disk it will automatically be deleted and

replacedwith the new output file...

In ‘general, Mikbug format - files will be approximately2.7‘times
larger than the equivalent binary file. Mikbug format files. output
records .of 16. bytes maximum,and include a transfer address in the
header block. The name of the output file is used as the name placed in
the Mikbug header by MIKCV. ‘The name placed in the Mikbug header is
ignored by the BINCVprogram. :

=

1-4
-
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2.0 ~ Input LanguageSyntax:

Input to. the assemblerconsistsof oneor moredisk files... These

files are expected to be in 8-bit ASCII code, with the sign bit always
set. to zero. These files may be space compressed, and may contain
control characters. The. assembler treats carriage returns, form feeds,
and rubouts as input line delimiters. The horizontal tab character is

.

treated as a white noise character (same asa biank)- All other control ~

charactersare ignoredby the assembler.
wo

Mo

ae

2.1 - CharacterClassifications
‘Eachcharacter in the input stream is. classified into one of four. :

“groups:_alphabetic type characters, numeric type characters,—special —
characters, andSeparator‘characters(whitenoise)«

Alphabetic. type characters‘consistof both upper aad lower case ve
letters, the underbar character, and the backslash character. In

general, the assembler will make a distinction between upper and lower.
case letters in symbols defined by the user, but will not make that.

distinction for symbols defined internally to the assembler. For —
example, user labels “label" and “LABEL”are separate and distinct,

while the register name "IX" is identical to “ix", or for that matter,

"Ix" or "ix". This permite the assembler to be used in either upper or

tower:case: environments:with a maximumof compatability.
Numeric ‘type.chakactaceconsist of the digits zero. chroughnine,

the crosshatch "#", the dollor sign "$", the question mark "?", and the.
at sign "@". It is. important to realize that numeric type characters |
are not necessarily digits. When the assembler is recognising a number, _
the digits in the number start at zero and continue to one' less than the —
number’ s radix. In the case of hexadecimal numbers, the letters A vee
through F. are considereddigits, even though thay are alphabetic type
characters.

‘Special‘gharactere:are used. by the. “assembleras comment or

conditional assembly ‘designators, quoted string delimiters, and as

operators. Since the function of special characters depends heavily upon
the context in which they are encountered, they are cbest documented

along. with the functions bheyperforms
‘Separator‘havacterseonatet.of the horizontal tab character, the

carriage. return character, the rubout character, and the space
character. These characters serve to separate assembler tokens and in

general, have no significance themselves. A special separator character | :

is the semicolon, "3", which besides being a white noise character, is

used to denote the presenceof secondary aseonblersoutce statements.

262 = Identifiers
‘Identifiers. ‘consist of a leadingalphabetictype character,

_

followed by one or more alphabeticor numeric type characters. The ~
maximum length of an identifier permitted by the assembler is. 127

characters, While theminimumlength is two characters. Note that while

= Da] ae
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single-character identifiers are not expressly prohibited, defining
—

identifiers with names like "A" or "B" can lead to unexpected results
when using indexed addwessingmodes. In general, it is considered good
coding practice to use identifiers with names that are contextually
meaningful instead of identifiers with arbitrary and meaningless names.

In certain cases, special terminatingcharactersmay be used to
denote the end of an identifier, for example, the qualified reference
“EMPLOYEE.PENSION"contains the period character as a terminator of the
identifier "EMPLOYEE".The terminatingcharacter is not considered as

part of the identifier; it is considered as part of the qualified.reference. It. is important to understand that characters like the .underbar and the backslash are valid identifier characters and are not
equivalent to special purpose terminator characters. The assembler
treats all characters of an identifier as significant.

Some examples of valididentifiersare?

MONTH -

THISIS A. VERY_LONGIDENTIFIER
\Break\, .

lower case _identifer
task_done?
PLMSSTYLESIDENTIFIER

If the Motorola compatability option has been. selected, the
assembler will internally truncate all identifiers to six characters.

‘If the identifier was originally longer than six characters, the excess _

is simply discarded. No warning is issued unless the truncation process
results in multiple definitnions of a single identifier.
2.3 - Implicitly Defined Identifiers

Assembler initialization places several identifers in the global _
dictionary and assigns their values prior to beginning the first pass. onthe input source file. These identifiers are protected symbols, i.e.,—
any attempt to redefine their value will result in an error message,
with no change in in the identifier value. These implicitly defined —identifiers are as follows:

:

DAY -~ The current day of the month, as two ASCII charactersin’
a sixteen bit value with the star attribute set.

FALSE -- The truth value "FALSE".

MONTH —- The current month of the year, as two ASCII characters in
a sixteen bit value with the star attribute set.

TRUE -~ The truth value "TRUE,

YEAR -~ The last two digits of the current year, as two ASCII
set.

characters in a sixteen bit value with the star attribute

EN
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2h = InputStatements
‘The assembler input consists of ‘one or more files containing

assembler language source statements, assembler directives, and comment
statements. Source statements assemble into actual - machine code

—

instructions, and in general have a one. to one corespondence with -

machine operations. Assembler directives set environmental parameters —

affecting machine code generation, listing format, and dictionary

structure. Comment statements are used to. document and- format. an

assembler — program listing but are otherwise. unprocessed by. the

assembler. Es

wo BES
pe

2.5 = CommentStatements ~

tt getteo

:

fon is selected via the assembler "P" option, the.
plus sign and asterisk. type comments assume a special significance.
Those comments beginning with a plus sign force the assembler to 4 new
page, ae if a PAGE mnemonic had immediately preceded the comment.
Comments beginning with an asterisk cause the assembler to force a new
page if fewer than 14 lines remain on the current page- This facility |

source code from overflowing page boundaries. 4

ds extremely convenient for preventing logically connected| sections of —

2.6 - Source Statements
‘The assembler classifies source statements into primary and

secondary statements according to their position in an input lines
Primary statements begin in column one of. the input line, and are

terminated by a carriage return or a semicolon. If the primary =
statement was terminated with a semicolon, cone or more secondary

__

statements may follow it on the same line, each terminated. by a —

semicolon of carriage return. The only restriction on statementformat =

opti lide, if present, must start by column 30 of the
input record, or be separated from the preceedingfield by only one

space. pe :

ed wien
es ea

is that optional f

2.601- PrimaryStatements
_ Primarystatementsconsistof an label field, anmnemonicoperation =

code field, an operand field, and an comment field. All statement
fields are optional however,an operation code field must be present 1f
an operand field is to be used. Some operations have restrictions on
label and/or operand fields. Notice that a null line is a valid primary —~

statement; as is a line with only a comment (which must begin after

input colum 30). _

Labels, if present; must begin in colum one of a primary
statement, and consist of a valid assembler identifier. The label

should terminate with a space, a period, or a colon. Labels terminating

with a colon are defined: in the. parent dictionary of the current
dictionary and represent explicitly declared entry addresses. Labels

terminating with a period are defined in the global dictionary and

me 930

ementsbeginwitheither a plus sign"+", an asterisk
or a period ".", and are terminated with a carriage return
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represent global definitions. ‘The value of a primary source statementlabel is the value of the program counter at the beginning of statementevaluation, and has. the relocation attributes of the currently activeprogram counter.
-

my te

_

In order to clear up some of the details of the previous —paragraphs, an example of assembly source statements is provided. This —..

Section of code is a subroutine to perform a single bit right arithmeticshift on a multi-byte field. an

wf ES

1. ® : :

ce

2- + SUBROUTINE TO SHIFT A FIELD ONE BIT RIGHT

4- + ENTER WITH X =>. FIELD TOSHIFT5. B = BYTE COUNT OF FIELD6. » ae
.

Ok 7.
. PROC

see Sed0000 A6 84 8. SHIFT: LDA 0,x- GET FIRST BYTE ae

~ 0002 47 9. ASRA SHIFT RIGHT ARITHMETIC.-06003 A7 80 10. STA 0, X+ PUT BACKINMEMORY0005 5A ll. DECB DECREMENTTHE BYTE COUNT0006 A6 84 12. ROTATE LDA  0,x GET NEXTBYTE fe0008 46 13. RORA ROTATERIGHTONEBIT-. 0009 A7. 80 4, STA 0, X+ PUT BACKIN MEMORY_0008 5A 5, DECB DECREMENTBYTE COUNT .000C 26 F8 16. BNE ROTATE CONTINUETILL DONE ~

OOOE 39 17, IS
a

18. END

Lines 1-6 of the above subroutine are commentsexplainingwhat theroutine does and how it is to be ‘parameterized. ©Such comments are, -strictly speaking, unnécessary in that. the assembler ignores them. They =—are provided to benefi Programmers (perhaps yourself) attempting to.
understand the code. . It ig always considered good coding practice to :type a few extra lines to thoroughlydocument. subroutines. Notice that.line 1 is an asterisk-typecomment. This line helps to assure that thisroutine will not cross over a page fold in a printed listing.

Lines 8-17 are assembler source statements and representactual.
|

6809machine instructions. The object codegenerated by the assemblerappears to the left of the line number. The label "SHIFT:"on line 8 isan explicitly declared entry point to the subroutine and has the value0000 (Hex). The "LDA" in line 8 is an assembler mnemonic for "Load _Accumulator". The "0,X" is the operand and signifies indexed addressing =Mode (see addressing modes). The label "ROTATE" on line 12 is a locallabel and has the value 0006 (Hex). It is not defined anywhere outside
labels..

Lines 7 and 18 are assembler directives and are used to delimit the _

of the subroutine and will not conflict with other similarly named

subroutine. For more details on their function, consult the chapter on
aeoS

assembler directives.
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20662 = Secondary Statements

. Secondary statements begin after the semicolon terminating a

primary statement, and consist of a mnemonic operation code field, an

operand field, and a comment field. Labels may not be defined in a

secondary statement. As before, operand and comment fields are

optional. Note that operation codes are required in secondary
Statements. If the Motorola compatabilityoption hae been selected, no
secondary statements will be recognised. A short segment of code
containing secondary statements will serve to illustrate their utility:

LDDs CHERSUM=——i—=“it*«ékceCp the Checkoum
LSRA; ROLB ‘Shift it Left. one Bit

_ ADDD -NEWORD==——sésAddsin' the Next Word —
STD CRERSUM= = Stuff Back in Sun

2.6.3 = MnemonicOperationCodes
|

- Assembler sourcestatement mnemonic operation codes may be 6809
Operation mnemonicslisted Table 2.1, 6800 Family compatability
mnemonics, listed in table 2.2, or 6809 extended mnemonics, listed in Leytable 2.3. The 6809 and6800 Family mnemonics are identical to those
defined byMotorola in the 6809 Programming and Macro Assemblers manual,
publication M68MASR. The6800 Family compatability mnemonics are

provided to simplify the process of upgrading previously written 6800
software to run on the 6809. Note that not all 6800 Familyoperations =
have equivalent 6809 operations, and that the assembler will generateinstruction _-gequences that emulate the 6800 operations. Several

to. simplify syntax for several types of operations.
extendedmnemonics are provided as an aid to structured programming,and

-

‘

For primarystatements,the mnemonicmustbe separated from the
label (1£ any) by at least one separator character. No distinction is_ made between upper case and lower case mnemonics, so that. the mnemonic
for a 6809 no-operation can be either "NOP" or "nop", or for that

Matter, "Nop" or "nOp", ete. In general, each mnemonic code coresponds
_

with a 6809 machine instruction. This assembler also recognises 6800
Family mnemonics, and performs a cross-assembly into functionally _
equivalent 6809instructions.

:

- The 6800Familyoperationshave been included to provide for a
simple and -Yapidupgtade to 6809from other members of the family. In

most cases, the code can simply be reassembled for the 6809. There are
certain functional differences that may create problems. In particular, —the use of constructs like "BNE+12" are likely to be troublesome. In _

any. event, the cross assembled code is likely to be much less effecient,both in terms of time and code space, than code rewritten for the 6809.

266.4 = Operands
__

Source statementoperandfields are required with many of the 6809 =

“mnemonic operations. If present, the operand field must begin beforecolumn 30 of the input statement, or be separated from the mnemonic
field by exactly one space. Operands can consist of register or flag

~ 2n5 =
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designators, addressing mode indicators, and expressions. The exact
format of an operand varies with the addressing mode capabilities of the
particular instruction. A detailed functional description of the
Various 6809 addressing modes is covered in a later chapter of this
publication. Any information in the operand field of instructions ‘that
do not have operands is treated as statement comments
2.6.5 = Statement Comments

Statementcommentsfollow the. operand ‘field (de present)and
continue until the end of statement is encountered. The end of |

_ Statement may be the carriage return at the end of a line, or it may be.

a semicolon character. A semicolon indicates that secondary statements
will follow on the same source.input line.

One complication causedby the ability to have multiple statements
per line is that statement comments (as opposed to comment statements)

©.

may not contain the semicolon character unless certain restrictions arenoted. First, the semicolon should appear after column 30 on the input
©

line, and second, the semicolon should. be followed by at least two eespaces. This will inform the assembler that no more statements may be.
 -

found on this line.

Another consideration that must be noted when. using multiple
_

Statements per line is that it is possible to make the assembler think —that the first statement comment on a line should be treated as a

secondary statement. In order to avoid this difficulty, it is suggested
that the last secondary statement on a line be terminated with a spaceinstead of a semicolon. Some examples of this technique are shown: _

FILL STA 0,X+; DECB; BNE FILL Filla field >
_ ASRA; RORB

a

Shift D-Register Right

2.7. + Assembler Directives.

Assembler directives must always be encountered in the contextof Ae
primary statement, i.e., they must be the only operation appearing onaline of input text. Several directives have restrictions on the

_ presence of label fields and will generate an error message if these _
‘Yestrictions are not met. Similarly, several directives have —restrictions on the presence of operand fields. Assembler directives
‘vary widely in function and are discussed in a separate chapter of this_

document. Valid assembler directives are listed in table 2.4.

“ Qa6 ~
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6809 Assembler Mnemonic OperationCodes

ABX
ADCA.
ADDA

ANDA
—

ASL= ASLA-
ASR ASRA™

Add B to IXR

Add with Carry
Add without Carry
Logical And -

Arithmetic Shift Left
Arithmetic SHift Right

ApcE.
=

ADDB- ADDD
ANDCC

“ASLB

‘ASRB

* * *

* . *
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.
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BS -
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BPL
BRA
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Branch on

Branch on

Branch on

‘Branchon

Branch on

. Branch on

Branch on

‘BitTest
Branch. on

: Branch on
Branch on

“Branch on

Carry Clear
Carry Set

—

Equal ss
Greater or Equal=:

Greater o

Higher oy

Higheror ‘Samene

Less or Equal
Less

Minus —
Not Equal
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Branch on
Branch

» Branch Never : ws

Branch to ‘SubroutineOe

Branch on Overflow Clear
Branch on Overflow Set.

-

Branch on Zero Clear‘Branch on Zero SetClear ae

Compare
Compliment Sos

Conditioned Wait
‘Decimal Adjust

Decrement
Exclusive Or

ExchangeRegisters|
_ inerement ae
_Jump _

- Jump to Subroutine<
Load Register
Load Effective Address |

Logical Shift Left
5

‘Logical Shift ‘RightMultiply.
- Negate

_ No-Operation
~Inclusive Or

- Push ‘Ragisters’| S Ce ts
Pull Registers fromstack oe
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Rotate Right
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RTI
RTS

SBCA.
~ SEX

STA

SUBA

SWI.

SYNC
TFR

TST

ABA

ASLD
CBA

CLC

_

CLI

CLV

CPx
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~

LSRD
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6809 Assembler Mnemonic OperationCodes
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‘Transfer Accumulators

Add B to A

Arithmetic Left Shift
Compare B to A

Clear Carry
Clear Interrupt. Mask
Clear Overflow _
Compare to Index .

Decrement Stack Pointer
Decrement Index Pointer
Increment Stack Pointer

Increment Index
Load Accumulator
Logical Right Shift = ae
Inclusive Or Accumulator =
Push on System Stack

eee

Pull from System Stack
Set Carry
Set Interrupt Mask
Set Overflow
Store Accumulator

—

Transfer Condition Flags
Transfer Stack and Index
Waitfor Interrupt uF
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Mnemonic Operation Codes
Clear Condition Codes”
Enable and Wait

Exit from Procedure.
Mark Stack for Procedure.

-

Return with Registers _

Set Condition Codes

Assembler Directives
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_ Block Storage of Zeros —
-End of Segment
End of File (Generated)
Equate Value
Generate Error Message
Conditional Error Message

. Form Constant Bytes
. Form: Constant Characters

. Form Double Bytes ;

=

Form Multiple Bytes
Include Library File
Name Module

er

Set Assembler Options-

Begin Program Counter |
Begin New Page
Begin Procedure :
Begin Public Library _

Begin Qualified Structure

‘Reserve MemoryBytes
Set Direct Page Addressing Space- Listing
Provide. Title,

Use

ProgramCounter
—
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3-0 - 6809 Software Architecture
: ~The 6809 microprocessor is a stack-oriented, one-address
microprocessor containing two accumulators, four pointer Yegisters, a ve

_ direct page register, anda condition flag register. With the addition
_ of more pointer registers and a powerful complement of addressing modes,

the 6809 is a major improvementover previous 6800 Family processors.Figure 3-1 1s a programming model of the 6809 microprocessor. The _
following paragraphs give a brief description of each register andof

oe much improved performance in multiple-precision operations. The 6809performs all arithmetic operations in two’s complement format. The 6809.

Ue ‘Fegisters, referedto as the "X" and "Y" registers, the user stac

_ g@ries of PUSH and PULLinstructions to facilitate zero addres

how it ts referenced by the programmer when writing assembler sourceeedes oe ae

ne
nen ee

Oe Us.

3s] = ArithmeticRegisters
ae The 6809 has two eight bit accumulators(called the Aand B
- accumulators) that are used to perform arithmetic and logic operations.

For mattyoperations the A. and B accumulators can be treated like a
"

Single sixteen bit accumulator (called the D accumulator), providing.

arithmetic tegisters are refered to by the single letters "A", "B", orS :

Wp, .

aes

|: 362= PointerRegisters
The6809hasfoursixteenbitpointerregistersthat can be used as.

- base addresa registers for indexed mode addressing. There are two index

pointerrefered to as the "Uv"register, and the system stack pointer,S refered ‘to ap the “S" register. The various ‘eombihationswebs He cary
- Andexed odeaddressingallows all four pointer registers to be used as”

-

explicit stack pointers. In addition, the two stack registers have a

} (stack).
Programing. Thesystematackpointeris implicitly used by the 6809.
microprocessorfor subroutine calls and interrupts.


