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rror B R R E R R F R N The Mé6809 Absolute Assembler is a8 srosram that rrocesses
Do Warming Messases « « + o o o s o o s s s s s e s D-0S source  srogram statements written ir M6800 or M6809 assemblw
) language., The assembler translates these source statmerts
Ee AGBHE OUTFUT FORMAT o v v o v o v v o o0 0 E-00 into obdect rrograms comratible with XDOS or EXORbug loaderss
Eol Listing Format o« o v v v o v v v v v v v v s 0w E-OL and Froduces a listing of the source wsrostram. The M6B0Y
E+2 Cross Reference Format « o o o o o 0 0 o v v o o EL03 Ansolute Assenbler has been desisned to orerate on Motorola's

EXORset develosment sustem.

T

Fo USTING THE M&B0Y AERSOLUTE ASSEMELER

1.1 Assembly Landusde

The swmbolic lansuasse wsed to code source erosrams Lo he
rrocessed bw  the assembler is called assembly languase. The
langiusde is a8 collection of mremornic swumbols representing
orerations (i.ey machine instruction mhemoricsy or directive
to the asssembler)y sumbolic nemesy oreratorsy  and  srecial
sumbols.

X X X X X X X X X X

&

The assembls langusde erovides mremonic oreration codes
for all machine instructions in the MB09 instruction seb.
The M680Y instructions are defined ard exelained in the
"MOHBOY Frogramming Reference Marwasl®,. The asssembly  Lansbasse
also  corntsins  mremonic  directives which srecifw susili
actions to be rerformed bw the assembler. These directives
are not alwaws translated into machine lansuase.

k= J

1.2 Orerating Envirorment

The mindmum  hardware reauiremernts for  the Absolute

®

Assenbler dnelode
Motorola's EXORset develosmernt swustem with EXORbusg morditor

MOBOY XDOS version -~ 24k RAM

1.3 Assembler Frocessing

The M6B0? Absolute Assembler is & two-rass  asssembler.,
During  the first rass the source srosram i o to d
the sumbol table. Durinsg th conc »ass the obdect i i
craeated (sssembled) with referemce to the table develosed in
rass one., It is  during  the secomd rass  that  the source
srodgram Listing is also srodueed,

Each  source statment is rrocessed comeletelw hefore the
next statmernt is read. As each  statm R 5 ™ fe L

assembler  exsmines  the labely orerstion codey and orerand

M&EBNY Assembler Reference Marnal Faate 00001
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INTRODUCTION 1.3 Assembler Frocessins
fields. The oreration code table is scanned for a match with 4 CHAFTER 2
0o lrowrs orcocde . e o e i
During the srocessing of a8 standard oreration code
mremonicy the machine code is irserted into the obdect file. 2.0 CODING ASSEMELY LANGUAGE FROGRAMS
Ar errors  that are detected bw the assembler are
wlavwed before the actuasl lire containing the error is Frograms weitten in assembly landguadge consis
rrinted, FErrors are asccumulated and the total rumber of nee of source statements. Each source statement con
errors  is  srinted  at the end of each source listing., XTf no of 8 seauence of ASCILYL characters ending with a8 carreidg
source listing is being sroducedr error messadges are still return. Arrendix A cortains a list of the susrorted charascter
disrlaved to  indicate that the sssembls erocess did not Getie
proceed rnormallu.
2.1 Source Statement Format
Each source statemert maw include we to 9 fields ¢ &
SEALSNCE  rambhery @ lLabel C(or "X" for & comment Linaedy an
orerationy an orerandy and 8 commert.
2000 Seuence ramber
The secuence number field is an ostionsl field srovided
as @  erogramming  corvenience. The seauence rumber Fhield
starts at the bedgirming of the source Line and consists of e
to  five decimal digits. The value of the rumber must be less
thar 655386, Secuence rumbers must be followed bw & srace.
Althoush seauence mumbers are  ortionaly thew must  bhe
consisterntly  wsed or not wsed for an entire rrogram. TP the
Tirest souwrece statement hass 8 secuence numbery  then  everws
succeeding source statemert must also have 8 SEELENCE roam
If the first sowrce statement does not bhave a8 se
ramber s ther mo other source statemert maw be rombered,
24142 Label field
The lab field occours as the first £ i of 8 source
srosramn. The wl Field can take one of the followinsg Tovrmsd
1.  An asterisk (X)) as the first charsacter in  the
field indicates that the rest of the source
ig @ commert. Commerts are dsnored bhw  bh
arcd are  srirted  on bthe souree L AR W] s For Lhe
wrosrammer ' s drformatior.
2. A seace as bhe first charscter indicates Lhat  the
labhel field is emsty. The Line has no Label and is
not @ comment .
h 3e A sumbol character as the first character i
that.  the Line has a sharaoters
ueeer case letters 09y iy

Llar sism By anct
1 to & charactersy

srecial  characters weriod ()
uncgerscore (). Sumbols i, &

MAB0Y Assembler Reference Marosl Fase 0102 M09 Assembler Reference Maraal 02-0




CODING A% SRAME 2.1 Source Statemert Format CODING ABSEMELY LANGUAGE FROGRAMS 2.1 Souwrce Statement Format

FEMELY  LANGUAGE FRC

the first of which must be alehabetic or the srecisl 21 ¢4 Orerand field
« icter reriod (). Certain  srecial  swmbols  are

reserved by bthe assembler and will cause an error Lo
I arated if thew areear in a lé . field,. These The intersretation of the orerand field is derendent on
wed  sumbols  are Ay By Dy CCy» DFe FCy FOR» S» its conternts. The orerand fieldy if reacuiredr must follow
Uy Xy aref Y. the oreration fieldy arnd must be preceded bw at  lesst ore
srace. The orerard field maw contain a ssmboly an exerressiony
A sumbol maw occur only once in a label field unless it or a combinatiorn of swmbols arnd Eressions  serarated  bw
4t ! with the SET directive. XIf a swmbol does occour more COMMBES o
Lhar onc i 3 @)l  fields thern each reference to that
sumidzol will e fatecd with arn error. The oserand field of machine instructions is used to
srecify the addressing mode of the imstructiorn. The format of
With the certion  of  some directivesy a label is the orerand field for M6809 imstructions is summasrized in the
i bhe value of the srosgram counter of the first bute following table $
struction or dats bheing sssembledd.
wriaue  label and wundefined swmbol in 8 srostram is
block in the swmbol table. In additions Orerarnc Format MOB09 Addressing Mode
allocated for everw four references to & § e ————————
reference ortion (sectiorn  3.8) Qs in
direct
extended

extended indirect
incdesedct

v R 8-hit offset indexed
Lé~bit offset indemed
indexed indirect

aration field

SN N ey
eSS Lo
after the label i

el 2lei @red

OCHET S

The  oreration deled B-bhit offset indexed indirect
6 @R 16-hit offset indexed indirect

auvto increment bhw 1
awto increment bw 2

field as a1 Ertries in  the orevation
of two tu

L Q401 auto increment indirect
coreaseonc to the ma (3 auto decrement bw 1
The orerat ared ] auto decrement bw 2
on. D* for the L-=@2 auto decremert indirect
For
embhlerss
& sinsgle the orard 3 where K is one of the redgisters FCRy Sy Uy Xy or Y and Q  is
iginator. For one of the registers 8y Us X» or Y.

ocie  From i
A “LLDAAY .

The orerarnd fields of assembler directives are described
i Charter 3.

» MOB0Y
struwetion form
form for the MOBOY i
Lor A i DAt .

2e1 441 MOB0? addressing modes

3l Lo codes known Lo
which  corntrol the sssemblw

than beirnsg  branslated  into The Mé6809 includes some instructions which reauire ro
rbions. orerands. The structions are self-contained arnd emslows

the inberernt addressinsg or the accumulator addressing mode.

aro@n IMMEDIATE ADDRESSING . Xmmediste addressing refers to the
iatelw

first for oreration codes
hine orerastion  codes  aod assembler use  of  ore  or  two butes  of drformatior that dmmed
her  of as holds the o 1 el follow the orerastion code in memorws. Immediaste addressins ;
BT TOT ME Lf oo indicated bw ereceding the orerarnd field with the rourel sisn
of e for character "#" (i.e.r» #Fexrressions). The exeression Tollowirns
the "#" will be assisrned orne or  two bwtes of stor
derending orn the instructions ALL  instructions refere
the  scoumalator  "A"  or "E"y or the cord cocle redi
OO" will generate a8 one bwbte dmmediatl value. Alsoy

0203

eranee Marnsl Fage 02-02 M6B09 Assembler Referemce Mareosl

MAB0Y Assembler R




CODTNG ABGEMELY  LANGUAGE FROGRAMS 2Z+1 Souwrce Statement Format CODING ASSEMELY LANGUAGE FROGRAMS 2.1 Source Statement Format

Limecdl nbe pddressing wused with the FOHSy FULSy FSHUy ard FULU
Lo b et iong ¢ rates a3 one bwbte immediste value. Tmmediaste Register Value (hex)
(R AT TR i all other instructions senerate a two bute

wvin e .
D 0
e sher  list  orerasnd  does not  take the  form X 1
Wiearressiors: tat still generates one bwbe of immediste data. Y 2
e form of the orerand is u 3
8 4
RICYRZy o o o o v RN PG S
A 8
where Ri Ci=1 to n) dis orne of the sumbols Ay B CCy Dy DFy E @
FGy Sy Wy Xy or Y. The rumber and tusre of sumbols varw ce A
cerercing on the srecific imstructior. DF Ei
For the instructions FEHSy FULSy FSHU» amd FULLY  arnw  of
the shove v ster mnames maw  be included in the restister RELATIVE ADDRESSING. Relative addressing is wsed bw
i The only restriction is that "U" carnot be seecified branch  instructions. There are two forms of  the branch
with  FSHU or FULUy and "8" casrnot be srecified with FSHS arnd instruction. The short branch can only be executed within the
FULE. The one bwbe dimmediste value assidred to the orerarnd is range -~126 to +129 bhutes relative to the first bute of the
gdetermined  bw  the sters  serecified. Fach register neme bramch instruction. The actusl brasnch offset is rot into the
sels a bhit irn the immediste bute as follows ¢ second  bwte of  the branch instruction. The long branch can

execute i the full ransge of asddressing  from 0000 to FFFF
(hexadecimal) because 3 two bute offset is calcoulated and sut
- into the orerand field of the branch instruction. The offset
e is  the two's comelement of the difference between the
location of the bwte immedistelw following the branch

RE 4 instruction and the location of the destination of the
Us$ & branch. ¢
Y <]
X 4
DF 3 DIRECT AND EXTENDED ADDRESSING. Direct and extended
By & adodressing  whilize ome (direct) or two (extended) butes to
QVD 1 cortain the address of the orerand. Direct asrd Extended
ce 0 addressing  are indicated bw onlw having an exerression in the
orevarnd field (i.e.y “expression:). Direct addressing will be
. used by the MOBOY assembler whenever rossible. References to
(Section 311 cormtasins s detailed oo dlasnastion of  immediste exFressions with values having the most sigrnificarmt buwbte of
T ions with the FSH/FUL instroctions.) the exrression the same as the ocurrent value of the direct
. ) rage reeudo redister (section 3.13) will auvtomaticallwy be
For the dnstroctions EXG  ard TFRy exscotls two of the assenbled with +the direct addressing mode. If a mio L.
abhove redisler names mus e luced in the  restister  list. referenced before it has been definedy the instruction will
The other restrictiorn is the size of the registers srecified. bhe assembled with the extended addressing mode in order to

iormy the two resis ra omast bhe  bthe  sane avoid whasing errors. ALl other cases will result in externded

For btihe EXG

or the rat can bhe a 1é6-bit r ster and the secord an adrressing mode being wsed.
tar. The 8-t res ters are Ay By CCy amd DF. The
) are Dy F Sy Uy Xy ard Y. The one bwte Regardless of the criteris described abovey it
gred Lo the orerand is determined bw  the rossible to force the assembler to use the dirvect addres &
most sisgrificant 4 bits of the immediate mode bw  ereceding  the orerarnd with the "' character.
e of the first redgister mame’ the least Similarlyy extended addressing can be forced bw sreceding the
v character. These orerand forms are @

vhair the value of the second resister orerartd  with the

tatle Srexpression: and Hexeressions. There is no  restriction  on
the latter form. It will alwsws dgererate extended addressingg.
Lf direct addressing is forcedy the FTollowing check is made
the most significant bwbte of the exeression is comrared with
the direct rasge ssewdo redister. If thew are not the sa
warning messadge is generated. Asairy the wser must
that the direct sadge redgister is set we srorerluy at exec
time,

» &
e
Lk o
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CODING ABSEMELY |L.ANGUAGE FROGRAMS 2.1 Source Statemert Format CODING ASSEMELY LANGUAGE FROGRAMS 2.1 Source Statement Format
INDEXED  ADDRESSING. Indexed addressing is relative to an exeression with & value in the range -16 to +15 is
N6 iredese registers., The derneral form is srecified without indirections a one bute orerand is
yessionzyR,  The address is calcuwlated at the time of denerated which contains the exrression's value as well as
et gtiom by adding the value of <exeression> o the irciess redgister dindicator. At execution timer the
current cormtents of the index restister, The other general exrression's value is exranded to 1é-bits with sign extension

form is | LonsxyR1, In this indivect form» the address bhefore heinst added to the index resister.

s ecalowlsted  at the time of instruction execution bw first
the value of <exeressions to the current value of the All  other forms will denerate a rost-bute as well as
ster  and  then retrieving the two bwutes from the either a one or two buwte offset which contains the value of
address arnd adodress+l. This two bute value is wsed the exerression. The size of the offset is determined bw the
the effective address of the orersrd. The allowsble forms ture and size of the exeression. Exeressions with values in
i z sirg are  described below. OFrerndix B the range -128 to +127 dgenerate an  8-bit offset. If an
format of the rost-bute (i.e.r the bute expression that follows the asbove rules contains &  sumbol

lowing the or-code) for each of the indexed that is  referenced before it has been definecd, the

In the descristion helowr R refers to one instruction will be assembled wsing a 1é6~-bit offset in  order
irwiends redisters 8y Us Xy or Y. to  avoid shasing errors. ALl other cases will result in &

1é6-hit offset being gererated. In the case where an 8-bit
offset is dgeneratedy the value is exranded to Lé~bit with

The sccoumulator offset  mode allows Ore of the sign extension at execution time.
accumslators to bhe serecified instead of an <eMerression:.
Valid forms are @ Redgardless of the coriteria described asbover it s
rossible to force the assembler to dgenerate an 8-bit offsetl
“aceryR and [aceryRI b ereceding the orerand the orerand with the ""  character.

Similarlyy a8 1é6-bhit offset can be forced bw rrecedinsg the

whare <ace is one of the accoumulators As By or D. This  form orerand with the ">" character. There is no restriction on
generates 8 one bwte orerand (rost-bwbte orlw). the form. It alwaus sienerates a rost-bwte followed bw a

16-hit offset. If an 8-bit offset is forcedyr the exeression
» mast not  have 3 value outside the -128 to +127 randge or a
The  valid forms  for the automatic incremert/decrement bute overflow error is denerated.

showrr helow. For each rows the three entries shown

The valid forms for the rrosram counter relsative mode
are exactly the same as the exrression offset mode with the

| y R+ 0yR+ exertion that the index register srecificatiorn must be "FCR".
R 0K Howevery the manner in which the offset is denerated bw the
y R+ 0y R++ asssembler differs. The assembler dgernerates s relastive address
iy 0y which is  then wsed as the 8 or 16~bit offset following the
Iy Rt 1) LOyR4+11 rost-bhute. The relative address is the two's comelement of
[y—R1 COy--R1 the difference betweern the locatiorn of the bute immedistelw

following the indexed instruction and  the value of  the
EMETRSSLOM.

I this  form the onlw valid exsression is 0. Like the
secumslator offset moder  this form  generates a one  bute I the relstive address calculated is not in the ra
oreran (rost-bwbe orlw) . L -128 to +127y or if the exeression references 8 swmbol b

has not  welt been definedy & two buwte offset SEEMENT &
after the rost-bute. A one bube offset is dernerated @f
s ie in the range -128 to +127.

Ther v

d Forms For Lhe oo

siorn offset mode ave

o

relative acdres

Like the exsrression offset moder & one bwbe offset ocsn
he forced bw rreceding the orerand with a "=". A "=" forces a
two  hute offset. A buwbte overflow error is generasted if a one
bute offset is forced when the relative adodress is not in the
range 128 Lo +127.

< @661 ore

The extended irndirect mode hss the form [
Althoush extended indirect is 8 losical extern
s Torce arn 8 or 1é~hit offsels encterec addressing  modey this mode is dmelemernted wsing
{ bhellow. Tf mo exeression 19 eneoding of the mos b under the dncdexed addres
of the orerard is sererated. I A most~hute ie dgenerated as well as a two-bwte offset
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CODING ABGEMELY LANGUAGE FROGRAMS 2.1 Source Statement Format CODING ASSEMELY LANGUAGE FROGRAMS 2.1 Source Statemert Format
corLaing Lhe value of the exrression. e = inclusive OR Each bit in the left orerand is

inclusively "0ORed” with the corressorcing
it inm the right orerand.

X = exclusive OR Each it in the left orerand is
exclusively "0ORed" with the corressronciins
A expression is @ combination of  sumbolsy  constardtssy bit in the right orerand.
v e oreratorsy and sarentheses. The exsrression is used
a value which is to bhe uwsed 8% &80 OFersrd. I - shift left The left orerand is shifted to the left
sions follow the conventional rules of aldgebra. b the romber of bits srecified bw  the
right orerancs The left orerand is

zero~filled from the risht.
240443 Orerators

Vi - ghift right The left orerand is shifted to the risnht
bw  the rumber of bits srecified bw the
The rsrecedence of the various orerators is ss follows ¢ right orerand. The left orarand i
rarenthetical exerressions are evalusted firsty with the irner zero~filled from the left.
: rarentheses being srocessed before the outer omes. Nests
the multislication (X)y division (/)y and 811 two-character ‘ . = rotate left The left orerand is rotated left bw the
orerators  have  erecedence, Of the lowest srecedernce sre the rumber of bhits srecified bw  the right
defition ¢ and subtraction () orerators. Unarw mirnss  can orerand.  The most significant bit is
only  occur  at the besirrdinsg of an exsression or immediatelw rotated into the least sisgnificarnt bit
before a left sarenthesis. Unsry minwos  is  eauivalent  im rosition of the left orerand.
€ Lustion  to sotting 8 sero directly before the miruws sism.
For exameley the following exeressions are all eauivalent ¢ 'R~ rotate right  The left orerand is rotated risht bw the

ramber of bhits srecified bw  the risght
orerand. The lesst sigrificarmt bit is
= TAGLXINDEX+3 rotated irmto the most sigrnificamt bit
0-TAGLRINDE X423 wosition of the left orersrc.
= CTAGIXINDEX) +3

2l sh et Sumbols
i Orerators of the same rrecedence are evaluated from left
[ to  right. ALL intermediate results in the comeutatior of an Each  sumbol  ds  asssocisted with a sixteer-bits inteser
| expression are truncated to a8  16-bit  dnteser value, The value which is wsed in elace of the swmbol duoring  the
result  of  an exeression is also a lé~bit irntesger. Orerators exEression evaluation.
! can orerate on numeric  constantsy  single  character  ASCIT

Rl | Literalsy and swumbols. The asterisk (X)) is & srecial suwbol to the assembler
ared can only be wsed in an exerression. The astevisk osed  in

[ Irn  sddition to the mormal orerators for multislicatiory an exrression as 8 swmbol rerresents the current value of the
ivisiony additiony and subtractiors the assembler recosgnizes location counter Cthe first tate of a ml i bt
two-character  orerators. These orerators are infix instruction) .
arnd have the same srecedence as multislication or
Each two-character orerator begdinsg  with  an
exelamation mark (1) and tskes ands.  The fFollowirs Zed oAl Constarts
two-character orerators

Constarnts rerresent cuantities of data that do rot varw
im o value during execution of & srogram. The rameric constants

Iy - mentistion The leflt orerand is raised to the rower | can be in orne of for bhases ! decimals hexadecimaly binarwy or
vified bw the risght  orerard. If  the octal.
i orFerand  is  Zeroy  the resultins
we will be "1%y redgardless of  the
value of the left orerand. A decimal constant consists of & etring  of  romeric
digits. The wvalue of & o L econstarnt must Ffall in the
Ve = Josticnl AND Fach bit irm the left orerard is logicallw range 060030y dnclusive. Ostionallwy decimal  constardts  maw
"ANDed" with the corresronding bit in the e  rreceded by bthe  amrersand character "&". The T INRNNEE
right oreraric. examele shows both valid ard dinvalid decimal consts
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CODING ABGBEMELY LANGUAGE FROGRAMS 2.1 Source Statement Format CODING ASSEMELY LANGUAGE FROGRAMS 2.1 Source Statemert Format

single auote. Anw charsctersy ircluding the single auotes can
VAl LD INVALID REASON INVALIXD he used as a character constant. The following examrle shows
both valid and invalid character constants ¢

12 123456 more than O digits
1234% 12.3 invalid character
KEH201 &7800 out of range ( > 65535) VALTD TNVALITD REASON TNUALTD

) ' 'VALID too lons
A hexadecimal constant consists of & maximum  of four

characters  from the set of digits (0-9) and the usrer cases
alehabetic letters (A-F) and is sreceded bw a8 dollar  sign
"$" .  Hexadecimal constants can also be designated bw beinst 2415 Comment field
followed tbw the letter "H"., In this casey the first disgit of e

the hexadecimal constant must be a8 rumeric  so that the

constant can be distinsgoished from 2 sumbol name. Hemadaci@al The last field of an assembler source statmert is the
constants  must be in the range $0000 to $FFFF. The followins 3 commert, field, This field is ortional and is onlw srinted on
axamele shows both valid and invalid hexadecimal constants @ the source listinsg for documentation rurroses. The commert

field is serarated from the orerand field (or from the
orFeration field if ro orerarnd field is recuired) by at lesst

VAL.ID INVALID REASON TNVALID one srace. The comment field can cortain amy srintable ASCIT
characters,
12 ARCD no Freceding "6
0ARCDH BGEA invalid character
E001LF $2F018 too marns digits 2.2 Assembler Outrut
The assembler outrut includes ar osrtional listing of the
A binary constant consists of a maximam of 16 ones  or souree erogram and an ortional obJdect file which is in ore of
| zeroes rreceded bw a3 eercent sidgn "4, Binary constants can the following formats 3 EXORciser loadable formats XDOS
| also be rerresented bw a series of ones and zeroes swucceeded loadable memorw image. Arrendix E cormtains the descoristion of

tw the letter "B, The following examsle shows both valid and the source listing formats.

invalid binasre constants
i The assembler will rormallwy sureress the srinting of the
; source listing and select the dgeneration of an obdect owbeat
| vaL.ID INVALID REASON TINVALID file. These conditions» as well as othersy cam be overriddern

V via ortions surrlied on the command line that  irvoked the
7200101 1010102 missing rercent assembler.
% Z210011000203010112 too marw digits
L0100 Z42101.01 irvalid oisit The assembly source  grogram  listing cormtains  the

original source statments» formatted for easier resdingy as
well  as  additiornsl dirformation which is sernersted bw the
assembler. Most lines in the listing corresrond directlw to a

Are octal stant consists of a maximam of  six  romeric source  statment. Lines which do not corresrornd directlw to
T 5y 3 the digits 8 and 9  rreceded bu 8 source statmerts include § rage headingsr error messs
commerciasl ign "@". Octasl  comstants can also e directives as FCEs FCCr and FDE.
cheres + Jimgt  din the letter "0 or "Q". Octal
Cons he in the range @0 to @LZ7777. The followirs The assembly  listing msw ortionallw comtain & swmbol
examle shows bobth valid and invalid octsal comstarts table or 8 cross reference table of all sumbols areearire i
the rrogram. These are alwaws srinted after the END divective
if either the sumbol tshle or cross refererce table ostions
VAl TD TNVALID REAGON TNVAL.TD (section 3.8) are in effect. The swmbol table contains the
name of each swmbol along with its defined val The oross
217634 @RBL7234 too marmy digites reference table additionally contains the
377Q @R77272 out of ranse assembler-maintained source line rumber of everw reference Lo
1776000 23914Q irwvalid character avers  sumbol. The format of the cross reference ta i

showrn in Arrerdix E.3

Character constsarts  can be used in exeressions if thew
are sintgle characters, Character constants are rreceded bw  a
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CHAFTER 3

3.0 ASSEMELER DIRECTIVES

The assembler directives are instructions to the
assemnbler  rather than instructions to be directly translated
into obhdect code. This charter describes the directives that
aeodnized  bw the assembler. Detailed descoristions of
eact directive are arransed alahabeticallw. The notation used
in this charter is

4 2 Cormtains 8 list of elementsy one of which must he
selected,. Each choice will be serarated bw s
vertical bhar.

g 3 Contains  an ortional element. If one of 8 series
of elements maw be selectedr the availsble list
of choices will be cortained within the brachkets.
Each choice will be serarated bw a vertical bar

XYZ. The names of the directives are erinted in
carital letters. The reauired sarts of directive
orerarnds will also be srinted in carital letters.

ALl  elements outside of the andgle brackets ()
must  be srecified as-is. For examsle the
swrtactical element Dirnumberiy 1 reauires the

comma to be srecified if the ostionsl element
cramber’ is selected.

The element names are srinted in lower case ard
contained in  angle brackebs. The followins
elemerts are used in the subsecuent descrirtions?

Seomment Statement comment field
label Statement label
LEMET @SS ILon: Assembler exEression
LESE Assembler exerression
mLami e Numeric cornstant
st d e String of ASCII characters
e limiteri String delimiter
“ioret 1 o Assembler ortion
Saumiaol s Assembler swumbol
G Assembhler sumbol
“red listi M6BOY redister list

e @ME M6B09 redister exrression

I the following descristions of the various directivesy
the swrtaxy or formats of the directive is givern first, This
will bhe followed bw the dirvective's descristior.
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ABBEMELER DIRECTIVES 3.1 ESZ —- Block Storage Of Zeroes ANOEMELER DIRECTIVES 3.5 FCC -~ Form Constant Character String

9.1 BSZ -~ Flock Storadge 0f Zeroes 3.0 FCC == Form Constant Character Strins
[<labelx] BSZ *expfession} [ <commert ] Calabel>] FOC <rmumberzy<astring: [Ccommerti>]

The FESZ directive causes the assembler to allocate a or

hlock of butes. Each bwte is assigned an  initial wvalue of
@O The rumber of butes allocated is  diven bw  the
wrression in the orerand field. If the exerression cortains B ) ) ) !
iwLLLl%l,that are undefinedy forward referencesy or if the Iha' FOC directive is wsed to store ASCIL strirnss 1ntq
evpression has a value of zeror an error will be gemerated. secutive hutes of  memorw. Arnvg  of  the erintable ASCIT

rhers  can be comtained in the string. The FOO directive
two formats. The first format reauires that <

=1 FCC =delimiter:

e Limd ters [Ecommeriti]

tetrins

Bhe

mbhers be a
3.2 END - End Of Source Frogram M"‘imml. constant in the ranste 5..The comma is recuired after
Lhe decimal constant. The <numbers> srecifies the number of
characters contained in  <strind which bedins immediatels

END [exerression: [<commerti11 after the comma. Should <nuomber’> be dgreater than  the rumber
of charaoters in the string (e.d.y  carriage rveturn
The END directive indicates that +the lostical end of the 1 ercountered in line before the srecified ruomber of characters
source Program has been encountered. Anw statements followins are found) s then BEACES will he inserted to Fill  the
the END directive asre ignored. If the END directive ie  not | remainder of the strirng.
encourtered before the shusical end of the source file is ] ) ) » : ) ]
fourdy an error messase will be senerated. Howevers this The secord format of the FCC directive srecifies the
error  messadge 1% only a3 warning. The optional exeression in shtring  between  two identical delimiters. The delimiters can

the orerand field csn be wsed to srecifw the starting e @ erdntshle  ASCIYT  characters The first nore-bl .anb.

acoution address of the srodgram. ter  after the FCC directive will be wused as the

ters Thusy if the delimiter harrens to be a8 decimal
the first character of the string carnmot bhe a8 comms.

@

3.3 EQU —~ Eauste Sumbol To A Value

3.6 FDE ~= Form Double Ewte Constart

Slabelr EQU wexeressiorn: [lcommert]

acper =0 Ccommerti

Labhelx] FDE (el

The EQU directive assigns the value of the exsres o in
the orerand field to the label. The EQU directive is one of » -
the  directives that assignes a value other than the sroseam he  FDE
rter to the label. The label carnot be redefined anuswhere comms
@ in  the srosgram. The sapression carnmot  cortain ars W%
forward references or undefined ssmbols.

directive maw have one or more orevands serarated bw
The sixteern—hit value correswonding Lo esch  orerand
soved  irnto two consecutive bwbes of the obldect srogram.
OF@PBNE Bre ored in suecessive bhwtes. The orerarnd
meric constanty 8 character constantsy 8 sumboly or
saion. I moltisrle orerands are sresenty ome or more
, can e rell Chwo adiaacent commas)y in which case two
twtes of zeroes will be assigned for that orevand.

B4 FOR == Form Constant Bute

] FCE Coeer sy iexeriy o o oo vi@uer 1}l Dlcommert

Ll at o .
v 37 NAM -~ Assign Frosram Name

The FCE directive maw have one or more orerands serarated
each orerand is truncated Lo eidht
L oFrosramn.

ths

commas.  The va
and e stored in 8 single bwte of  the

rings Dacommert)

Multisrle orerands are storved in s seeive butes. The omerandd ) . . - »
maw he a rumeric constardty & char cornstanty @ swumboly or The NAM directive mevally used as the firvst atmert  of

smialw 1 ame LL's wusey howevery is ostional.

Ak oy Or@ oOr more

e TF mualtisl

A expressl

CYFET 31

of them can be rall Ctwo adidscert, commas i owhich case @ thamn one 2 can be wsed  dn 8 Prodgram. The
single buwbe of wmero  wi t o for that owpers A @, be  Erdr foon the heading line of

o Tt will be uwsed &%
ser-loadable srosgram i

of the sourece srosram lis

of  the evalusted O
in the S0 r ar EXOR

or all weroes.

i the o
are not

error will oc
orarand's values

being orested. The conmsists of & sidmam of s
sriantatile ABCTYL characters.
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ABEBEMELER DIRKCTIVES 3.8 OFT — Assembler Outeut Ortions ANBITMED ER DIKECTIVES 3.8 OFT —~ Assembler Outsut Ortions

list couwnter is  less  tham  or
ecausl to weroy the subseauent
source  Listing will not e
rrinted,. Thusy the "NOL" and "L.°
ortions can be nested.

S8 OFT - Assembler Outrut Ortions

OFT <ortiorn=Cy<ortion>y e esrmortion=] [commernts

The OFT  directive is wsed to control the format of the
asnsembler outrut. The ortions are srecified in the orerand
fieldr serarated bw commas. ALL ostions bhave a default
corciition. Some ortions are not reset to their default
conditions at the end of #ass one. Some ortions are allowed
Lo have the srefix "NO" attached to themy which then reverses

Chansgte the rumber of  characters
to be erinted rer  line to the
decimal  rumber arecified. The
default value is 727 the mirndimam
value is 50 and the masimum value

their meaning., Most ortions can be initialized from the is 120.
commanc lime that irnvoked the assembler. T the followirs . o
M Direct the outrut to memorws. The

descristionsy the rarenthetical inserts srecifw "DEFAULT"y if
the ortion is the defsult conditiorny and "RESET"y if  the
ortion is reset to its default condition at the end of sass
ones The text in the OFTION column of the following table
inclicates the minmimum  characters that are recuired to
idertify the ortion. Additionsl characters can be arrended to
the end of an ortion to make it more readable derending on
rrogrammer sreference. For examsley NOG can be NOGENy L can
e LISTy U car be UNASSEMELE, eto.

assembler will only allow memors
to be used for the obdect outeut
that is beword the end of the
availabler cortiguous memors. I
an  error  occours while #lacing
obJect oode irnto MEMOT
(non—existant memors or assembler
mMeEMOTY) y 3rn error messaste will be
disrlaved and the "M" ortion will
he disabled. This ostion is not
to be confused with  "M"  command

OFTION MEANING
B e lire ortion (see Arpendix G.1).
[
| CRE PrRirt 8 orose TerErence tsHle @t 0 (DEFAULT) Create outrut module. Since this

ortion is mnormalls  selectedy it
needs rot e srecified,. It
instructs the assembler to coreate
ar obwieot mocule  (either in
memors or in 3 file). This ostion
can only be wsed onee in 8 souree
P OST B0 .

| the end of the source erosram

| listing. This ortiony if usedy

i mist  be srecified before the
first sumbol in the source

\ Frogram is encountered,

\

|

G Frimt. the code senerated for
multisrle orerands  of  the FCE»

FCCw» &R8 FDE directives, NOO Do not  creaste obJect ot

module. This ortion will sureress
the coresation of the obldect mocule
everr if  the creation of one was
sracified omn  the ocommarcd Line
that invoked the assembler.

NOG (DEFAUL.Ty RESET) Do not srint the code wenerated
for multirle orerands of the FCEy
FCCy amd FDE directives.

L. Frimt. the listinsg from this soirt
or. The "L" ostion causes  an
internal  list  cournter to e
ineremented. As long as the list
courrter dis grester than zeroy the
subseauent source listing will be

Fi e Chanse the rsmber  of source
statements srimted rer  rage Lo
the decimal romber serecified. The
default value is G983 the  mircimam
value is 10 and the maximom value

. . . . 1 PEDED
erinted. If the source listing is A Ll
not srecified on the commared Line N . .
w NOF BupEpress eagings ignore FAGE

that irnvoked the assemblery the
"I." O ortion has no  effect whern
encourtered  withirn  the HOLINCE
FP O 8.

directives arwd do not  srint
headings or radge numbers.

W (DEFAULTYTy RESET) Frimt warning messsses.
NOL. (DEFAULT» RESET) Do not  erint the Listicng from
this soirt on Cineluding the OFT
NOL. directive)y The "NOL" ostion
causes an internal i courter

NOW Do mot srint warning messades.

B9 OREG - Set Frogcam Coorter To Orisin

to be decremerted, as the
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ABBEMBLER DIRECTIVES 3.9 ORG —— Set Frosgram Counter To Orisgin ARLEMEL ER DIRECTIVES 3+11 REG —- Define Redister List

v R <oum 130 1+dagum 2314, o0 Mdaum riel
ORG <exrression> [<commernt:] where <swn  ix> (A=1 to n) must be defined bw the REG
directive. An  error occurs if a FSHU/FULU instruction is
The ORG directive changes the erogram counter to  the followed bw a8 “red exr> that contains a8 swumbol ereviousls
value skecified bw the exeression inm  the orerarnd field. defined with the REG directive that contasined a "U" in the
Subseauent statements are assembled imto memory locations resister list. A similar check is made for PSHS/FULS and "8".

wtarting with the new srogram counter value. If no ORG
directive is encountered in a8 source srogramy the srosram
courter is initislized +to mero. Exepressions carnot contain
forward references or undefined sumbols. Vinlid exasmrles

310 FAGE - Tor Of Fadge REG AsEYCCyDF s Xr Yo UrFC
REG XsY
) REG ArE
FAGE FSHS  #ALLREG
FSHU  #REGXY ! +REGAE:

The FAGE directive causes the assembler to advance the
rarer to the tor of the rmext rase. If no source listing is
being rroducedy the PAGE directive will have no effect. The
directive is not rrinted on the source listins.
can't srecify both U and &

3.11 REG —— Define Redgister List FEHL  #REGU car't rush U redg, onto U stack
REGLST REG AsEisD cuslicate red. name warrnins
FBHS  #REGU!+REGU durlicate red. name warrirnsg

Zlabellx REGC <red list:> C<commerntl:]

The REG directive assigns 8 value associsted with a L
resgister list to the label., The REG directive is one of the 3¢12 RME ~— Reserve Memors Butes
directives that assigns 8 wvalue other than the srosram b
courter to the label. The label carnot be redefined aruwhere

else in the rrodgram. <reg list> must be of the form ¢ Llabel=1 RME <exepressions CCecommernts]
RAICYyRZy s o0 e yR] The RME directive casuses the locstion cournter to be

bw the value of the exeression in the orerand field.

where Ri  (i=1 to rn) is one of the sumbols Ay Es CCy» Dy DFy ive reserves a block of memory whose length in

FCy S Ur Xy or Y. An error messadge is generated if both U is  eaual to the value of the exrression. The block of
arnd 8 are srecified. & warning occours if the same restister is memory reserved is not indtislized to arw  givern value., The
srecified more tham once. Redister D is the same as redisters ion canmot cortain amg forward references or undefined

A arnd B Bumbols .

Althousth  <label> msw be wsed in snw exeressiorny its
value is only measningful  when wsed with  the instructions Be13 SETDF —- Set Direct Fadge Fseudo Resister
FSHU » FULL Yy FSHS » and FULS. The orerand for these
instructions can take one of two forms

SETDF <exeressiord: [<Ccommerti]

LFSHUITFULUITFSHS IFULSY <rest listn:
The SETDF directive is wsed to assidn a8 valuwe to the
or direct rage resewdo resister at assemblw time. The value of
Lhe least significant bute of the exsrression is assidned to
CFSHUITFULUITFSHS I FULSY #rest e the rect rasge sseudo resister. This value is then used in
determi g if 3 rarticular  memors reference ocan uwse  the
“red listx is in the same format as defimed above. An error direct addressing mode (sectiorn 2.1.4.2). On dnitializationy
messade  is dernerated if the restister list cortains a "U" ard the rseudo direct rade register is assigned the value =ero.
the instruction is FSHU or FULLU. i lariluy an error oco The SETDF  directive can  be wsed arne mumber of times in an
it the redister list cormtains am "6 and the instroction assembly, BEach ocourrernce chanstes the value of the direct
FSHS or PULS. <“res exs is of the form rase e Lsters  The wEreassion  carnnot  contain ang
forward references  or  undefined  swmbols. If the most

M&B0Y Assembler Reference Marwal Fase 03-06 HAB0? Assembler Reference Marwal Fase 03-07
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ABBEMBLER DIRECTIVES 3.13 SETDF -— Set Direct Fase Fseudo Redgister

sigrdficont bute of the exrression is not zeror a warnins
oceurs. Howevery the direct raste resewdo redister is assisned
the value of the least significant buwte of the emxerression
WENIWIDN o

It should be carefullw noted that the SETDF directive
does  not  affect the Direct Fadge Redister at executiorn time.
The wser must sssume resronsibilite  for ensuring  that the

3

assembly and rure-time values are comratible. In the examsle
SETDF $20
the direct radge rseudo redister would be set to $20y cauvsing

absolute addresses in the range $2000-320FF to be assembled
using the direct addressing mode.

3.14 8FC - Skir Elank Lines

SFC Cexrressior:

The SFC directive causes blank lines to be inserted into
the source listing for formastting rurroses.s The SPC directive
is not Frinted in the listing., The rnumber of lines skirred is
gdetermired from the exerression in the orerand field. If the
rumber  of  lines to be skirred would cause the listing to
cross a rage boundarwy then the rarer will onlw be advanced
to the tor off the mext rage., The exrression's value must be
greater than zero and less than 256, The exsression carnot
corntain  any  wndefirned swsmbols. A source srogram line that
contains only 8 carriade return will have the same effect in
the source listing as the directive "SFC 1Y,

Be1E TTL -~ Initiaslize Fadge Heading

TTL Cstrings]

The TTL directive causes the heading to be initislized
to the gtrimg in the orerand  field. Ue to 60 srictable
characters can be srecified in the stri;mg. If a8 carriade
returrn is found before the &60th charactery the heading will
be less than 60 characters. The heading will be srinted om
the tor of all succeeding sages until asrnother  TTL  directive
is  encounteraed. The heading is normally blank excest for the
assembler rade rumber .

3,16 SCALL ~— Swstem Functiom Call

Llabels] SCALL <exrressions [-eommernti:

The SCALL directive is uwsed to sgemerate the obdect code
for  XDOS  swustem Ffunction calls. The swstem functions are
accessed via  the software dmtevvost ristoruetion (HWI)
followed bw & code indicatirng which fonction is b i cal led.
The gererated SWI instruction will be followed by & one  babe

0308 MANOY A

ified by the Cexsression: in the orerand field. The
TP Pors must have 8 value in the range 0 to +127  (7-bhit
gt with sisgn-bit=0). This allows we to 128 functions to be

neeeshed

vinLoe

Bot7 UCALL == User Functior Call

U label=1 UCALL <exeressiors [commert]

The UCALL directive is similar to the 8CALL directive.
rate a SWI instruction followed bw 8 one bwute value
d by the <exeressiors  in the orerand  field. In
addition  the sigr-bit (hit—-7) of the value is set to 1 to
nllow Lhe interrust handler to  recosgnize a UCALL from  an
GOALL . The weressions must slso have a value in the ranse 0
Lo #1127+ A maximum of 128 different wser functions maw  be
necessed via the UCALL directive.

H,18 SKIP2 - Skir Two Butes

Colabel:] SKIF2 L<commenti]

The SKIF? directive is eacuivalent to a "FCE  $8C*"
Ghatemernt. The or-code of a "comeare X immediate" instruction
i % sraterd,. The execution of the bwte will chanste the
comdition codes only (no other resgister affected) and cause
two forward bwtes to be skireed.

19 SKIFL - Glir One Bute

[label>] SKXFL Cocommert> ]

directive uses the same concert as the SKIFZ
ap-code of a  "branch nmever® instruction  is
it rated (eeuivalent Lo FOE $21). No redister is affected bw
the execution of this buete. One forward buwte is skirred.

amivler Referar
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AFFENDIX

A CHARACTER SET

subset
figure.

is

2.

3.

4.

10.

11,

The character set recodgnized bw the assembler is a

of ASBCII. The ASCIT code is shown in the followins
The following characters are recognized bw the

assembler

The upser case letters A throush Z.
The digits 0 throusgh 9.

Four arithmetic orerators ¢ +y —» Xy and /
The srecisl two—character orerators § Ay !y 1y 11Xy
ley 14y IRy and !L.

Farentheses in exrressions § (» ).

The srecial swmbol characters | underscore (=)
roriod (W) and dollar sign ($). Only the reriod maw
bhe used as the first character of 2 sumbol.

The characters used s8s rrefixes for constants and

addressing modes

Immediate addressins
Hexadecimal constant
Decimal constant

Octal constart

Eimary constant

ASCII character constant

-N P

The characters wsed a8s suffixes for constants and
adoressing modes

H Hexadecimal constant

0 Octal constant

Q Detal constant

Et Eirerw constant

yFOR Tndexed addressing

v 8 Indexed addressing

vl Indexed addressins

v X Trcexed addressins

Y Irdexed adodressing
Three serarator characters ! sracer carriage returny
arndd commas .

The charscter "X" to indicste comments. Commerts maw
contain any srintable characters from the ASCIT set.

The srecial sumbols "A"y "E*y and "D" to srecifw the
accumalator in the oreration code? the serecisl swmbol
%' to rerresent the value of +the ourrent srosram
courter’  the seecial swumbols "FCOR"y "S8"y Uy "X"»
ard "Y" to indicate indexed addressing in the orerard

MAH09 Assembler Reference Marmsal Fase
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APFENDIX A

12

13,

14.

CHARACTER SET

F#m1m$ the srecial swmbols "A%y "E"y "CC"sy "D"» "DF"y
"FCR"y "S"y "U"y "X"y and "Y" to indicate redgisters in
(ARYE) owergnd field of the TFRy EXGy FSHUy FULUy FSHS»
T?? FULS instructionss and the srecial sumbols "A"»
E"y ardd "D" to indicate offsets in the indexed mode.

The characters uwsed to indicste indirect addressinsd
oand . o

The character "' preceding an  exerression to force
direct addressing mode or  8-bhit offset in indesed
mod@v and the character ">" preceding  an expregsién
Fo indicate extended addressing mode or 1é6-bit offset
i odncdesed mode . h

The characters uwsed to indicate auto incremert and
auvto decrement in the indexed mode ¢ +y 44y =y ——,

ASCIT Character Set

EITS 4 TO 6
74

|
| 0 1 a 4 8 & 7
0 I NUL. DLE SF 0 @ F N m
10 SOH DC1 1 i A QR 3 a
B o2 1 8TX pcz * 2 B R b P
T 3 | ETX DC3 # 3 € 8 ¢ s
T 4 1| EOT DC4 $ 4 D T o t
S 5 1 ENQ NAK % 005  E U e  u
6 | ACK SYN & &6 F U f v
0 7 1| EEL ETE 7 & M & w
8 1 ES  CAN  ( g8 H X h x
9 | HT EM > 9 I Y i (Jw
0 A 1 LF  SUE % : Jooz 3 =
E 1 UT  ESC + ; K r k. <
3 € | FF FS £ LN\ 1
D | CR 68 - = M 7 om
E 1 80 RS . = N A on -
F | 8 us o~ =2 o . o  DEL

MOBOY Assembler Reference Maros) Fase A0

AFFENDIX

E. SUMMARY OF XNSTRUCTIONS

The following table lists the srecial sumbols used in
the descrirtion of Mé809 Instructions.

Oreration functions

A

R
R

Left side of eaual sign is rerlaced bw right side
of ecual sign.

Evaluate conterts firsti srowsing

The contents of

The cortents of
rarenthetical address.
Arithmetic addition
Arithmetic subtraction
Arithmetic multirlication

Eoolean ard

M6B09 effective address

Eoolean inclusive or

Foolean exclusive or

Logical shift risght bw romber of bits asrecified
Logical shift left bw rumber of bits srecified
Arithmetic shift right  bw rramter of hits
srecified

Arithmetic shift left bw rumber of hits srecified
Rotate right bw rumber of bits srecified

Rotate left bw rumber of bits srecified

mMemors srecified bw  the

Orerand sizes and redgister names

$rir
n

mrm
rirr
a8a8
s3H8
A

B

C

iddd

rl
n~r
reer

M&6609 Assembler Reference Marual

The hexadecimal rumber "nn®

A bit value of i (0 or 1)

A eisht-bit value of rn (00-FF)

A siyteen—hit value of nnnre C0000-FFFF)
Eight—~bit address

Sixteerbit address

Accumulator A

Accumulstor B

Carry condition code (hit 0 of CC)
Condition code redgister

Ay B acoumulator sair

Fast irterrust condition code (hit 6 of ce)
Half carrw condition code (bit 9 of e
Trterrusrt condition code (hit 4 of CC)
Eight-bit immediste orerard
Sivteer~bit immediste orerand

Sign condition code (bit 3 of CC)
Frosgram counter redister

Register list

Eight-hit relative branch address
Sivteern—hit relative bramch address
Hardware stack rointer redister

User stack mointer redgister

Overflow condition code (hit 1 of CC

Fipste

0L




AFFENDIX Et. SUMMARY OF INSTRUCTIONS AFFENDIX E.1 M68B09 Instructions

X X dnder register
M Fight-bit indexed addressing offset
IO indexed oreration derends on index mode (See E.4) Mrie— Orer— O Furnction Status
¥ Y indes resdister { moric and code FHINZVE
Z Zero condition code (bit 2 of CC)
Coreition code swumboles AEX i 3A X=X+ CBY)Y 0 s e e e m
i ADCA id 89 A=(A)+ii+(C) -T=-TTTT
as ?9 A=(AY+M(aa)+(C)
T Status it tested arnd set if  trues reset SO A9 A= (A) +xm0r+(C)
otherwises 3388 E9? A=(A)+M(aaaa)+(C)
0 Status bit reset bw oreration ADCE: dd: (4 E= (B +1i+(C) C o e S il ] il
) Status bhit set bw oreration aa D9 E=(B)+M(a3a)+(C)
- Status bit wrneffected bw oreration SOLOF E? 1= (D socor+ (C)
o Frogramming Reference Marwal contains details on 3888 F9 Fi= (B +M(aaas) +(C)
setting of the status bit. ADDA id 8E A=C(A)+ii - T=-TTTT
aa P A=(A)+M(aa)
HOLOF AE A= (A) 40208
Fiy 1 Mé&80Y Instructions 3338 EE A=(A)+M(aaaa)
ADDE: id CE: E=(E)+ii Ll T
a8 DE: E=(E)+M(aa)
Tri the following tables the "fumction® column for branch MO EE Ei== (R #30t0r
and long bramch instructions only contains the test corndition asas FE = (ED +M(aaaa)
rerformed bw  the branch. The following function will be ADDD iidd c3 D=(D)+idiii - TTOTOT
porformed if the result of the test is true 38 D3 D=(D)Y+Maaraa+l)
MHOF E3 D=(D)+3¢0r
F=(FY+00024rr (for branch) a3aas F3 D=(D)+M(aaaaraaaatl)
ANDA ii 84 A=(A) and ii s o o TR -
=P +0003+rrrr (For 1-bwbe long branch orcode) 38 4 A=(A) and M(aa)
HOF A4 A=(A) and oo
F=(F)4+000494rrer (for 2-bute long branch or—code) asaa E4 A=(A) ard M(zaas)
ANDE: id c4 G (ED) and 4 L i i
ITf the result of the test is falser the following function 88 D4 E=(E) and M(aa)
will be =erformed @ SOLOF E4 E=CED)  ared oo
aaaa F4 E=(E) and M(aaaa)
Fa(F)+0002 (for branch) ANDCC id ic CC=(CC) and ii PR WD
ASL. B8 08 M(aa)=M(aa) A< 1 o i i O]
Fa(F)+0003 (for l-bwte long branch or-code) SHOF 68 stoEmotor A 1
aaas 78 M(aaas)=M(aaaa) AL 1
Fa(F)+0004 (For 2-bwte long branch op-code) ASLA o 48 A=(A) AL 1 e R
ASL.E —— 58 = () A L e s 00 0
The functions for the irstructions ESRy CWATy DAAy EXGr JSR» ABR @aa 07 M(aa)=M(aa) Ax 1 w e B BN
LESRy FSHSy FSHUy FULSy FULUy RTIy RTSy SEXy SWLy SWIZy SWI3y HOF &7 OO IO AR 1
SYNCy and TFR  asre  described in detasil in the "Mé809 aa8a Vil Maaaa)=M(aaaa) Ax 1
Frogreamming Reference Marmual® . Rt 47 A=CA) A L - - T T 2T
iy 7 Ei== (B 1 w P=FTTRT
rr 24 Test, (C)=0 R
e 28 Test (C)=1 e
v i i 27 Test (2=l - e e e e e
"y 20 Test (N) mor (U)=0 e e e e e
e 28 Tea¥: ¢Z) ar LN wxor (V) Isl & = w & = = ==
rr 22 Test (C) mor (Z)=0 o e i e e
) i 2% Test (C)=0 R

MOB0Y Assembler Reference Marasl Faste E-02 MARNY Assembler Referernce Marual Frasen Fe- 03




AEEENDEX M6B09 Instructions AFFENDIX E. 1l M6B09 Instructions

; : - : Mre- Orer— Ope— Furction Status
Mg Chyrgpys o (g Fruretiorn Status ‘ s ¢ )
mor e TR cocfe FHINZVC ! monLe and code FHINZVE

ored, B s s e OB CMFY iiid 10,8C  (Y)-iiii - TP LT
arid Méand aa 10.,9C (Y)-MCaayaatl)
SFE R 3RO 10yAC CY ) =308
ard MCEBHRD aBas 10sEC (Y)-M(aaaaraaaatl)
e T s COM a8 03 M(aa)=M(aa) mxor $FF Ll i T
arid Wlasd HROE 63 MHROF=00F o $FF
arid seeop BBBB 73 M(aasas)=M(aaaa) xor $FF
COMA s 43 A=A or $FF O

G A

[0 W

aneg Masas) b Bl
(Z) or LN xor (U) J=l = = = e e e COME: das 53 B (B mor $FF o

(Cy=1 - T i v iy v e i CWAL ii 3¢ (CCY) ard id P
W) or (ZHr=1 e e and wait for interrost
(N) (V)= e DAA st 19 Corverts binarw add of e TOTOTOT
(N s i ECD into BCD
(Z)=0 i R G e amn DEC @ 0A Mlaa)=M(aa)—01 e A (e (R
(NDY=0 o s g 3ROF bHA 3OO0 08 0 L
e asaa 7A M(saaa)=M(saaa)~01
S o G wR e e DECA - 4A A= (A =01 e
e, T e e DECE: ——— 5A e () =0, - o
S EORA b i 88 A=(A) ovr i -
“ s o= 1 00 B 28 A=(A) xor M(aa)
SO A A=CA) ROT Lo
a388 E8 s sor M(asas)
EORE . 1§ (W] wor Ad o TP MY e
a8 De

- =t =]
- =t -
3
f

w e w00 %000 sor M(as)
ok R R HOR E8 HOP MK0F
w R T T T BaBS F& wor M(aasaa)
EXG Wi 1E "hanﬂo 2 registers BT W
INC a3 oc M{aa)=Mdas)+01 e T T %=
MO 60 soreEeorH0 L

i ; o s i Al il assa 7¢ M(aaaa)=M(aasa)+01
(B)~M(aa) TNCA —— ?C
TNCE: ot 5C
JME 0
&E
7E 3

on Subroutine call i oo WL SN G e
AD " "

ED L) L]

1024 Test (C)=0 e T
L0y 25 Test (C)=] T R T

i
i
-
-
<

(F’)—::wow

s
i
:
H
&5
)
s
i

1083
10593 (DM 7n;an+|)

10»A3 (D) =3¢32007 JBR
10y B3 DY -M Bayassatl)

1180 (RY~ddda w um i W0 W
1!:9? (HI~MCamyaatl)

(6 ) st

(BY-M{anaayaaaatl) 1027 Test (Z)= o
ML CU)=dddd - e e TOTOTT 1020 4 (ND) stor (V)=0 SR R
) -M yapatl) 10y 2E T (Z) or LON) mor ) Il = wo oo o we oo
LY i 10y22 3 (C) xor (Z)=0 T
D -Manasyasaatl) g o 10721 f (F)WO ) .
CMEX (X)=~idiid o o e T TTT rerre 10 2F ¥ (Z2) orlIN) xor (V) =1 -
1y mat ) reere 10925 T CO Yt
rrer 1023 1 (G or (Z)=1 “
88 o i 102D Test (N) mor (V)= - o
PTTT 10y 2E: Test (N . e
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APPENDIX Bl

M Oregpr =

mond e wened

L.DE

L.DD

L.DE

1.DU

L.DX

M6B0? Instructions

Oy Function Status
cocde FHINZVIC
109% 6 Teat (Z)=0 0 e e e e e
10»2 Teat CNY=0 = 0 e s e e = e
16 Tests alwaws true 0 = = e e e -
10y21 Tests alwaws false 0 = = = - = = -
17 Subrouvtine call = @==0 o e e e e o
10,28 Test (Uys=0 0 e e e e = ==
10,29 Teaat CWysd. 00000 e el ek e A
86 A= U X e il
6 A=M(aa)

Aaé A=3L08

Eé A=M(aaaa)

Cé B i o o e PR )
Dé =M (aa) :
E.é Ei=0208

Fé

cC e T e
De DuM(daraa+1)

1 D30

[ D=M(saaayaasatl)

10 CE B=iiid Sl
109 DE %—M(aaraa+1)

10yEE

10yFE & M(aaaaraaaa+1)

CE Usiddd T T ) R
DE. U= M(aavaa+1)

EE

FE L= M(aaaavaaaa+1)

8E X X LR
PE Xz M(aa;aa+1)

Al XL

EiE X=M(aasarasaatl)

10 8E Y=iddd o e T Y
109 —M(aayaa+1)

10yAE

1.0y BE

4 S—effad ————————
33 Useffad - .-
30 sy o ot o T
31 e P
08 e TR W
68

78 1

48 Ll A i
fta] “ 9P e YR
04 CAC A T
64

74 pl |

MAHBY Assembler Reference Masrasl
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AFFENDIX E.1l

M6B0? Instructions

Mg~ Orer-— O Function Status
monic arnd code FRHINZWVE
L.SRA ] 44 A=(A) L 1 w i )
L.SRE s a4 = () L = tow e (R e W
MUL. i 3D D= (A XCE) o e T TR
NEG aa 00 M(aa)=00~-M(aa) - =TT R
SOLOF 60 3020F=0 020
3388 70 M(aasa)=00-M(aaaa)
NEGA oo 40 A=00~(A) s, MR e S S 19 S
NEGE: o 50 E=00-(E) Ll i il
NOF — 12 F=(F)+0001 -
ORA fa 84 A=(A) or ii e Y e
aas A A=(A) or M(aa)
IO AA A=(A) or o
aaz8 EiA =(A) or M(asaaa)
ORE: A CA E=(B) or ii e s e PO
aa DA E=(R) or M(aa)
3OO EA E=(E) or Mxor
asaas FA w=(E) or M(aaaa)
ORCC A 1A CC=(CC) or ii A O
F8HS ™l 34 Fush redgisters on M(8) = = = = w o -
FSHU rl 36 Fush redgisters om M) = = e e e e -
FULS rl 35 Full registers from M(8) PRPERPRR
FUL.U rl 37 Full registers from M) R R R
ROL. @@ 09 Maa)=M(aa) R 1 womm i PO R W
HOF 69 soEEsior RO 1
aaasa 79 M(aaasa)=M(aasas) R< 1
ROL.A o 49 A=(A) R S A
ROL.E: e i) = (ED) R 1 R i i
ROR aa 06 M(aa)=M(sa) R> 1 Lk o i i
MOF bb6 sogoFEor R 1
aaas 76 M(aaaa)=M(asaa) Rx 1
RORA - 46 =(A) R 1 L S
RORE: e Hé E=(R) Rx 1 e v "y T Y S A
RTI - 3E Returrn from irmtervuet PRPRRPY
RTS it 39 Return from subroutine B S M
SECA ii 82 A=A =1Li-(C) Lol i A
aa 92 A=(A)Y~M(aa)—(C)
SOHOF AZ A=(A) =0~ (0)
sBaas B2 A=(A)~M(aaas)~(C)
SECE ii ca2 Ei=(ED) =14 (C) o O
as D2 E=(ED) -MGaa) ~(0)
HHOP E2 Btz CED ==scor~ ()
a388 F2 B (B ~M(aasa)~(C)
SEX L D Sigrn extension of B into A -~ -~ -~ T T 0 -
8TA aa ¢ 4 MCaa)=(A) o e B
SOHOF A7 3Oc0FE (A)
3388 E7 MCaasa)d)=(A)
M6B0Y Assembler Reference Marsl Faste
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AFFENDTX el

M6B0? Instructions

My Chpegpy Qe Funmction Status
morche need eode FHINZVOVC
HTE nan N7 MCaa)=(E) - TR =
E7 sooress (ED
F7 Maaas)s=(E)
ST DD MCaayaatl)=(D) w o e Y o
1) st (1))
FD M{aaasraasatl)=D)
8T8 1.0 DF Maaraatl)=(8H) Lot TR TR T
s (8)
1 M(aaaayaaaat+tl)=(H)
STV DF Mlaayaatl)=()) o T T =
EF st (L))
FF Mlaaasasaaaatl =)
HBTX F M(aayaatl)=(X) ol B
AR sz (X))
EiF Maaaayaaaatl)=(X)
|/1Y : 10¢9F M{asayaat+l)=(Y)  ww o T T ) =
154 10y A 3434 Y
& 10 v EF aasyaasatl )=(Y)
SUEA i 80 A (A) =i s T T T T
Ea {0 @)
3O A0 & OF
aaas E0 (A)Y~M{aaan)
SUEE o CEY~ii o AT
Do CED-~Mas)
E0 CER Y =308
F0 (ED) M aasa)
SUED 83 [PEXCY DR R ) w @ s W WM
23 Dz (D) ~MCaay satl)
(2} Dz (0 ) soetr
B3 D D) ~M(saaay saaatl)
8F Software interruast i Gaea o B S
109 3F Software drterrust il L U )
L1y 3F Software irnterrost, R T
b Burehr ord, B SR M e
T Transter redgister O I A B I
an Mlaa)-00 i e e P QY
&0 sope- (010
: 70 Mlaaaa) 00
o 40 (AY-00 L
- w o TP g o

MABOY  Assemiler

(ED-00

Reforence Marmaal

Fraste
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AFFENDIX E.2

M&B09 Indexed Addressing Modes

E.2 MO809 Indexed Addressing Modes

The value of the
or-code)  for

drdescing  arnd comslex
oserand is of the form?

where
to zeror

rost-hute
instructions
determined by the format of the orerand. Two formats existi

indexing, Simele indexing is used when the

Ser e an exeression in the range 16 to +15 but not
and R ois one of the irndex redisters

(the first bute

using  the

enar e R

NGy X%y or

My

following the
indexed addressing mode is
e

@l
L

All other indexed addressing modes wse the comeler indesins Format .
The two rost-~bwte formats are described below?

Simele Indexing -~ Fost-bate

N
B
=

OFFSET |

where RR=00 if X register
Y redister

01 af
10 if U
11 §if 8

OFFSET=0-bit

2's comelement

Comslest Trdesing — Fost-Bute

TTrT |

where RR=00
01 WF Y
10 69t U
1 47 8

if X or FOR

L0 df mot indirect

L af

TTTT=0000
0001
0010
0011
0100
01021
0110
1000
1001
1011

MOBR09 Assembler Reference

irvdirect

C(R+)
(R4 )

> W )
Dowkale suto-cdecrement, (=R
0 offset value or no offset
o aceumalator s offset (ByR)
A is offset (AvR)
bt
Lé-bit
0 aceumslator

is offaet (DyRD

Maraa [ assten
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AFPENDIX 1, 2

M6809 Indexed Addressing Modes w’ AFFENDIX E.3 M&6800 Irmstructions and MB0Y Eauwivalerts
1100 8-hit offset with FCR B3 M6B00 Instructions anmd M6B09 Emuivalerts

1101 1é6-bit offset with FCR
1 B % § Extended indirect

Not all Mé6800 instructions bhave exact eauivalents recodnizedd

by the Mé6B09 Assembler. Some tramslate into instructio that,
generate more bubtes bw the M6B0Y assembler. Howevery all op-—code

mremonics recosnized by the M6B00 Macro Assembler are recognized by
the M6B09 Absolute Assembler ard are trang el drto eauivalent
M6B09 code where rossible. Some translations are not eauivalert but
the HBME Funetion is still  werformed. Trn additiory some
"M6B00-1ike" mnemonics are recodgrdzed bw the M6B0Y Assembler and
translated.

B

MoB00/M6B0L Mremoric Twee of dinstruction M6B0Y Eauwivalert

AEA 6800 FEHE B
ADDA B+
AGLD 4801, ABLE
ROL.A
CEA 4800 FSHS
CMFA 8+
CL.C 6800 ANDCC WSFE
CLF 6800~1Like ANDCE  HBFE
CL.X 4800 ANDCE RSEF
CLIF &HB00-1ilue ANDCC  #$AF
. 6800 ANDCEC #6FD
46800 CMFX
CFY 4800-Like CMEY
DES 46800 LEAS ~1+8
DEX 4800 LEAX —1yX
DEY 46800~ Like LEAY ~1»¥
INS 4800 1+8
INX 6800 1»X
i INY 6800-Like LeY
LDAAG LDA A 46800
! LDAES LDA E 6800
i L.DAD 6801
L L&LD 4801
u LGRD 4801
ORA A 6800
ORA - E 4800
F&EH A 6800 )
FSHE S FSH E 46800 I
FSHX 4801 X
FULAG FUL A 4HB00 I A
FULES FULE &HB00 FULEG ke
FUL.X 4801 FULS X
BEA HB00 FGMSG
SUEA S+

M&B09 Assembler Referoence Mars),

Fade 1.0 MoB09Y Assembler Refoeronce Mol Fase Es=3.,




AFFIENDIX B3

MOEB00/M6B01 Mrnemonic

I

MOB00 Instructions and M6B0Y Eauivalernts

Ture of instruction

M&809 Eauivalent

STAMG
GTAES
STAD
TAE

TEA

TAF
TEA
THX
XS
WA

MOB0Y Assembyler

STA A
8TA B

6800
6800~ ike
6800
46800-~1ile
6800
6800
6800
6801
46800

6800

6800
6800
6800
4800
6800

Reforence Maroal

ORCC #$01
ORCC #$40
ORCC #$10
ORCC #4650
ORCC #$02
STA

STE:

STD

TFR Ay
TETA

TFR EyA
TETA

TFR AyCC
TFR CCyA
TFR $9X
TFR X»8
CWAT #$FF

Faste b 114

Ce DIRECTIVE SUMMARY

A comrlete descrirtion of all directives arrears in CHAFTER 3.

ASSEMELY CONTROL.

END
NAM
ORG
SETDF

SYMEOL DEFINITION

EQU

REG

DATA DEFINITION / STORAGE ALLOCATION

AFFENDIX

Frogram end
Assign Frogram name
Origtin srosream courctber

Set direct rade rseuwdo redister

Assign mermanernt value

Register list defimition

EBSZ

FCE

FCC

FDE

RME!

FROGRAM CONTROL.

SCALL

UCALL.

HBKIF1

BKIF2

OFT CRE

OFT G

OFT NOG

M6B09 Assembler Reference Marnal Fase =01

Elock storasie of xeroesi single bwtes

Form constant
Form constant

Form constant

twute

character strins

double bubte

Reserve memorws bwyte

Sustem function call
User function call
Sliiy ome bwte

Bl two bwtes

LISTING CONTROL,

Frimt cross reference table

Frimt generated Lines of FCEy FOCy are
FOE directives

Don't erint  senerated  Lines  of  FCEy
FCCy et FDE directives




APPENDEX DIRECTIVE SUMMARY
orr Frimt source listing from this roint AFFENDTY
O NOL. Inhibit erinting of source listing from
this soint D. ABSEMELER MESSAGES

OFT LLEN=M Charge line lensith

OFT M Breste cbdect outen 6 NeRERY N A descrirtion of'all error and warning messsges follows.
The format of am errvor ist

oFt 0 Create obdect outsut file KKIKERROR XXX~ YYYYY

GF o hodnok: erests oousat: GULEDL Til8 Where XXX is the error messase rumber and  YYYYY dis  bthe line

OFT Fsr Charide: rate lanstly nuybef gf the prev1ouslu_encountergd error. LTHYYYYY E 000001
this indicates that there is no sreviows error. The format of

OFT NOF Irhibit masing and srinting of headinss et Wi DESUERNE 18 WHRDLER.

OFT 8 Frirmt ssmbol swmbol table D.1 Error Messades

T Frint warninsgs 173 Trwvalid wse of direct mode indicator

OFT NAW Dor't prirt warnirss The direct mode indicators "%y was srecified in the

FAGE Frimt subseauernt statemernts om  tor  of indirect addressing mode (e.ster LDA <LVARD .

mesct  Faste
174 Invalid suto-increment/decrement format

SFG Bkir lines
S T < . Single auto increment or decrement was srecified in the
TTL. alixe 2@ ww for s cer Listirs . : . .
drittislize heading Tor source Listirs indirect mode (e.stey LDA CX+1D) or more tham two minus
or mlus signs detected (e.dey LDA —-=X).
17% Trvalid index restister format
One of the accumwlators "A"y "E"» or "D" was swrecified
a#s the offset in the irdexed modey but was not followed
tw one of the index restisters "8"y  "U"y  *X"y  or "Y"
(@esfer LDA AYFCR) &
176 Trwalid exeression Ffor FSH/PUL
The immediate EMPression followirs one  of  the
instructions FSHSy PULSy FSHU» or PFULU corbained
sumbols defined with other thamn the REG directive
(sectiorn 3.11)y aimed an orerator other thar "1+
or  eorcbair mbhols followirg the "#" (e.s.y FSHU
FHFF 3 FEHE 2 ) .
177 Imcomsatible register for FSHAUL dnstroction
The redgister List for the FSHE/FULS instructions cannot
cortain the resiuter "8y | the v Later list for the
FSHUZFULL dnstructions canmot contain the resd s il Ul
The resgister list cified with the REG directive
carmot contaln both "¢ angd "U', Im this casse with the
REG directiver the val assigned to the swmbol will be
the firat "W on “&G" ountered (e@.d.y FEHE §) .
g

MOB0Y Assembler Reference Marmasl Faute C~02 ! MOB0Y Assembler Reference Marasl Faste D01




APENDER D)

1/

202

207 UndeTined op-cocde
The swmbol in the or-code field is mot & velid or-code
mremonicey or dirvective.
208 Brarnch owt of rarsge
The orerand resulted in an offset grester tharm 129
twbes forwasrd or 126 bwles backwsrd from the first bube
(4] the bramch instruction. This error also occurs whern
tranching Lo an undefined sumbol .
209 Tllegs) addressing mode
The s Fied addressing mode in the oreramnd field is
mot valid with this instroction tuee.
210 Bwte overflow - orerarnd oo larse
and's value exceeded 1 bwbe (8 bits). The most
gt bhits of the sixteern bit exeression
L weroes or all ones for a8 one bwte field.
M&B0Y Assembiler Reference Marasl Faste D02

Lpwvalid register orerand srecification

Undefined register name encountered in register  listy
mot exactly  two register rmames in register list
fication for TFR or EXG instructions: or no
ster list srecified for FSH/FUL instructions. Valid
ster names ared Ay By CCy Dy DFy FCy Sy Uy Xy  and
Yo (@etfory TFR AvEyX: FULU Q)

romeatinle redgister sair

The redgister rair of an EXG instruction was not the
same sixe (l.e@.y two 1é6~bit redgisters or two 8-bhit
gistersd)y or the redgister rair srecification of a8 TFR
instroction indicated a transfer from anm 8-bit redister
to a8 1é-bit rvegister. The 8-bhit registers are Ay Ey CCy
and DF.The 1é~bit redisters are Dy FCy Sy Uy Xy and Y.
(@ssiey EXG XsAF TFR EYFC)

Label or op-code error

The labhel or or-code swmbol does not bestirn with an
slrhabetic character or 8 reriod.

5 Laebel error

The statemert lsbel field is rnot terminsted with a
blank. This wsualle ocours if an irvalid character is
wsed irn the label.

Error Messadges

AFFENDIX D1

211 Undefirned swsmbol

The swmbol never asresrs in a label field.

212 Directive orerand error
A surtax  error was detected in the orerand field of a
directive.

214 FCE directive swntax error
The structure of the FCE directive is swrtscticallw
incorrect.

215 FDE directive orerasnd error
The structure of the FDE directive is swrtacticallw
incorrect.

216 Directive orerand error
The directive's orerand field is missingy terminated bw
art invalid terminatory or an exerression in the orerand
field comtasins an irnvalid orerator.

217 Ortion error
Ar ortion in the orerand field of the OFT directive was
undefined.

219 No END statemert
The END directive was not found at the end of the last
source file. The END directive it avtomatical v
suFrlied,.

220 Phasing error
The value of the rrogreoem courter durdog eass L oand »ass
2 for the some insteovetion do difrfarent .,

221 Sumbol table overflow
The swubol toble hon overflowed, Thin 4o o foatal error
arnc termindten the ansembdly weocons o iog wous L.

222 Reserved swmbol used
One  of the rewserved sunmbole (Ar By Dy CCy» DFy Xv Yy 8y

Uy FCy» armd PCR) sreeared in the label field or  in the
orerand field of o stotemernt,. These swebols can only be

M6BOY Assembler Reference Maovianl Fpste D=0

Error Messades




M&B 09 Assemtiler Reference Msrmasl

NDIX Dot Error Messades

wied in the oreration field to modifw the root mhnemonic
Ay Ey or D) or in the orerand field to srecifw indexed
adcdressing (@.gdey yX) o

223 The directive must or must not have a label

Dewending on the directive wsedy the label field must

he blamk or must comtain 8 valid swmbol.

2246

al sarenthesis

The sarentheses in an exeression do not balance.

Too mart digits in 8 rumeric constant

A overflow in the mumeric evaluatiorn of 8 constarnt was
detected. Also wsed if 8 seeuence rumber is missing  on
@ line in a file that has secuence rumbers.,

229 Trwvalid s Lirmg execution address

The startins execution address seecified as the
T ion on bhe END statement is not within the range
of the XDOS-losdable obdect file. This can hareen since
RiME 5 sl the b reing or end of the  srodram  are  not
ancluded in the randge of the srostram.

233 Sumbol name too lsrse

A swmbol of more tham & characters was encountered.

284 Multisle defined swmbol

A reference was msde Lo a multirle defined swmbol.

MEmors ervor

anc the obdect code was soins
norra@distant memors or irto
Longing Lo the sssembler.

The OFT M ortion
to o be  weitlben
cort o MEMOT

E86 Frogram courber overtlow

The wrogrsm  counter overflowed dts maxcimam valuoe of

.

L7 Trwelid terminstor for seeuence ruamber

The oihar st Llowing s g

was rol &

g Lled seauence  rumben

Fase  D-04

AFFENDIX D.1 Error Messadges

244 Tlledgal radge or listing line length

A eade or listing line lendth was not within the

allowed ranse.

247 Invalid terminator for an orerand

The character following the ledgal wart of an orerand is
not @ valid terminator (usuallu a carriadge return or
srace). This error could oceur if dnvalid indirect
wairing! i.e. an orerand has a "L but no “1%.

M&B09 Assembler Retferornce Maral aete D=0




APPENDEX Dy Warrning messages

D3 Warming messages AFFENDIX

I Long branch not reauired E. ASSEMELER OUTFUT FORMAT

A long  branch instruction wass used to brar

. s rarnch to ar i hOLIT istd e
address within the range -126 to  +129. Althoush thé All rumeric information erinted on the source  listing is
long  breanch instruction could pe changed to a8 short rs headaoinils HNiess Stiermice: Hokes

bramchy it could result in  other out-of-rsnge short

Branches E.i Listing Format

2 Exterded addressing should be used The M6809 assembler will asutomaticallw rrint user-sueelied

seauernce numbers in the left mardin if  thew arpear in  the
using the v source file.
Feeudo  redgister
(section 3,13)

Piract addressing Wi forced bw
1nd?cator. Howeversy the direct #aee
#5814 sned [ l¥] the SETDF  directive

indicated that the extended mode should have been userd. COL.UMN
Sex #* No Sea # CONTENTS
3 Durlicate resister srecification
s 155 e User-surrlied seauence rumbers (decimal)
The same register name was used more than once  in a8
register list. Register ‘D" srecified with either i
register *A" or BS slecan A iy Fedd 1t Source Line rombers a five-disgit
decimal courter maintained bw the
~ assembler
4 Fosgible SETDE @HFrESS1IoN error
" 14-17 8+11 Current srosram couwrter
The most sisnificart bwte of the exeression in a SETDF
qireetive was not zero. The direct Fage rseudo redister 1920 13~-14 First bute of machine oreration cocde
1% assigned the value of  the least %iﬂnifican£ éute 21-22 15-16 Second bute of ar-cade (if snw)

GriWEs o

For non-branchy non—indexed instructions

O s i 2428 18-19 First bwte of orerard
¢ s bl ?6“?J 20-21 Second bwte of orerand (i srw)
The .TFR instruction  was wused with s transfer from a For rnon-branchy indesed instructions §
Lé&-bit register to sn 8-bhit redgister. The result  of 2425 18~19 Trdes: sost-bute

sueh 8 transfer is to move the leasst

i 5 significsnt bhut 2728 20-21 First bute of orevand »
O the 16-bit resister to the 8-bit resistér. ' e 29-30 2324 Second bwte of orerand (i anw)

For branch instructions

249245 ¥8-19 First bute of relstive branch
of'f'set
il e 20=21 Sacord bute of offset CiLf are)

29-32 L23-246 Absolute address of destination

.

For M6B00 eauivalent instroctions @

) L o 16~19 Becornd bwbe of brarslated
At euetion ,
2728 2122 Third  bwte of dnstruction Cif
e )
29~-30 23=24 Fourth bute of drsteoction Cif
i)

ORGy ete 3

; For directives like
P piac L A 23-26 Vinluwe oft ax

M&BUY Assembler Reference Marmsl Fage  D-06 M6809 Assembler Reference Morisasl Frasier Ee 0,




AFFENDIX E .1

34-39
4146

K47~54

U132

MGB0Y Assenbler Reference Marus]

2833
3&-~40

4148

G0-132

Listing Format

Label field
Oreration field

Qperand field? longer orerands exterd
into the commert field

Comment field

Fage  E-02

AFFENDIX E.2 Cross Reference Format

E.2 Cross Reference Format

COLUMN CONTENTS

q4~7 Hexadecimal value of swwbol

914 Sumbol name

167 Assembler-mairtained HOLIP Q@ Lire

rombers of swnbol reference. The
asterisk arrears after the Line
rumber of a swmbol'e definition.
It the swmbol was undefinedy the

M6B0Y Assembler Reference Moroal s ete

E~03




AFFENDIX

Fo USING THE M&6809 AESOLUTE ASSEMBLER

The following section describes how to irvoke the Mé6BO9
Absolute Assembler from an XDOS diskette. After the assembler

has beer invokedy it will disrlaw the following messasde

M6809 AESOLUTE ASSEMELER 01.00
COFYRIGHT BY MOTOROLA 1979

to indicate the current version and revisiorn number.

The M68B09 Absolute Assembler is  invoked from the XDOS
command lirne as are other XDOS commands. The format of the
commang Line is 3

ASBM rame 1xLyrname 2xyeeeviname rixl [i<ortionsi]

where <nasme ix are the names of source files. Each souwrce file
mame i the list of source files is in the standard XDOS file
mame format ¢

“filemames [.osuffix:] [idlogical writ rumberil

The default values of "SA" and "0" are wsed if suffix and
Jlogical wit romber are not exslicitles entered, Us  to  twerntw
file nemes can be accomodated bw the assembler. IFf multisle
gsource files are srecifiedr onlw the last source file should
contain  the END directive. If an END directive is found in a
file srior to the last omey the assembly will exclude arw files
after the END directive.

The <ortions: maw be one or more of the ortions listed in
the following table. ALl ortions excert those that comtrol the
destination of the source listing, the destination of the
obhdect filey and the srinting of error messases on the srinter
it meo listing  is  desiredy can be srecified from within the
source srogram with the OFT  directive. Certain ortions are
automstically wsed as a defsult condition. These corditions can
1 or overridden bw sreceding the ortion letter bw &
(=)s  The following ortions are recogdnized bw the

P

OFTION DEFAULT ATTRIBUTE CONTROLLED EY OFTION

G (s Frimting of sererasted code from FCEY
Cy wred FDE cdirectivens

L ke Fedet liwting orm  lire  erinter
L Ll Pyt @ Liwting on console
y el Fedrt souree listinsg into dikette file

ardmes (detfault suffix is "AL"rdefault
losleal wnit is zero)
L, error  messasdes onlwe  on line

e drvben

M6EB0Y Assembiler Referance Morvial Faste F-01




AFFENDIX F. USING THE Mé6809 AESOLUTE ASSEMELER

Nesededed » N==72 Set erinted line length to “ddd®
(decimal)
0 0 Create obJdect file with name <name 1

and suffix "LO"  (absolute XDOG~
loadable) on same drive as <name 1> of
command line

O=smamexy 0 Create obdect file with name <names
Fraacied y F=58 Set rumber of srinted lines rer sade
to "dd" (decimal)
8 -5 Frimt swmbol table
W W Frint warning messades
X =X Frint cross reference table
Certain ostions (L=y N=y 0=y PF=) reauire a terminatinsg

comma  onlw if other ortions follow. Ortions are rormslle
srecified without amw intervering blanks or  serarators. The
ortions "L and "M" are mutually exclusive.

Each swmbol in  the sumbol table recuires tern butes of
memory. Howevery if the cross referernce ortiorn is  srecifieds
the sumbol  table reavirements differ. Ln this caser an
additional tern butes are recuired bw each swmbol for everw four
references to that swmbol.

Like other XDOS commasrdsy the ASM command is sensitive to
the CTL-F and CTL-W kews of the swstem corsole.

M6B0Y AESOLUTE ABGSEMELER FROELEM REFORT
SICHOK KK KKK K 5 0K KKK KKK K K K K KK KK

Date

.
.

Name

Fhorme mamber §
Host swstem |
MOBOY Agssembler verulon romber |

Froblem descristion !

Return this form Lo §

Motorola Bemilconduetors
Microwisbemnsy Bolftwere Enuimneer irng
Ly chemin de Lo vole«creuse
L GENEVE 20
Wl G Lt

Listing of Lhe source srodeam along with  the souwrce
iakatle.

Also srod obher dnformetion that maw be assrrorriate to
the solution of Lhe poob e,




