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CO. DAIRECTIVE SUMMARY + «4 + 6 © 6 6 © © 6 6 © © ee ee) CHOd 1.0 INTRODUCTION 

ee we eee eh he oe Hh SE SH BS Se % DOL 
SS ee me HH ww om we hm we ee ee FIDL The M6809 Absolute Assembler is a rrogram that rrocesses 

D.2 Warrnins Messastes 6 6 + 6 6 6 ee ee ee eo ew ew DROS source Frodram statements written im M6800 or M6809 assembly 
. lanswase., The assembler translates these source statmernts 

Ee OUTPUT FORMAT + 6 + + 6 6 ee ee ee ee En Od into object rrograms comeatible with XDOS or EXOKRbuws Loaders» 
inst Format + 6 +e 6 6 6 6 6 ee ee ee ee En Od and rroduces a listinss of the source rrogram. The M6809 

Reference Format « « 6 « 6 + 6 + © + © © « E03 Absolute Assembler has been designed to orerate on Motorola's 
EXORset develorment sustem. 

  

  

FE. USING THE M6809 ABSOLUTE ASGEMELIER .« 6 6 6 © © «© «© « FerOd 

led Assembly Lansuase 

The symbolic lanswase used to code source Frograms to he 
KKK KKK KM KW erocessed bu the assembler is called assembly lancuase. The 

lanswage is a collection of mnemoric symhols rerreserbins 3 

orerations Ciseey machine instruction mnemoriess or cdireatives 

to the assembler)» symbolic names» orerators, and srecial 
symbols. 

  

The assembly language Provides mnemonic oreration codes 
| for all machine instructions im the M6809 instruction set. 
| The M6809 instructions are defined and exrlained in the 
| “M6809 Frogrammins Reference Marual". The assembly  Larncuase 

also contains mnemonic directives which srecify auxiliary 

actions to be rerformed tu the assembler. These directives 

are not always translated into machine Larstuase. 

  

| 1.2 Orerating Environmerrt 
    

The miriimum hardware reawiremerts for the Absolute 
* | Assembler include $ 

Motorola's EXORset develorment sustem with EXORbus morc tor 

M6809 XDOS version -- 24k RAM 

1.3 Assembler Frocessiriss 
  

The M6809 Absolute Assembler is 8 twor-rags 

Durins the first pass the source rrosram is r d 

| the symhol table. Durins the second rass the oblert 

created (assembled) with reference to the table develored in 

Kass one. It is during the second rass that the source 

erogram Listing is alo rrocducead,. 

      

    fore tine 

ty the 

ly oreration codey and orerancd 

Each source statment ig rrocessed comm letely th 

| next statment is read. As each statment is rr 

assembler examines the lab 
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fiwldi. The oreration code table is scanned for a match with 

  

  

  

the Frocessinss of ~@ 

wy Kw Orrcocte > 

Dior rest 

mre@mor 

Arw errors that 

Lawed 

  

  
before 

rrinted. Errors are 

  

arrors is 

source Listings is beinst rroduceds 
indicate digr layed to 

erinted 

Froceed mormal Ly. 

M6809 Assembler Reference 

the 

are 

actual 

Marna. 

detected bu 

containine the error is 

accumulated anc the total rnumber of 

at the end of each source Listins. Tf no 

messases are still 

that assembly rrocess did mot 

standard oreration code 

L@y the machine code is inserted into the obJeoct file. 

the assembler are 

Fase O1-02 
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CHAPTER 2 

2+0 CODING ASSEMBLY LANGUAGE FROGRAMS 
  

Frograms written in assembly landuadte consist of #2 

seauence of source statements. Each source statemert consis 

of a seauence of ASCIT characters emcinss with a carriase 

return. Arrencdin A contains a List of the surearted character 

sete 

  

2-1 Source Statement Format 
  

    

Esch source statement may dmelluce ur to S 

SeQvence  Mwmbery a label Cor "x" for @ comme 

oreratiory an orerandy and @ commer. 

  

   
ead» an 

2elel Seauence rumber 
  

The seavence rumber field is an ortional field rrovided 

as 8 Frosram convenience. The seavence  ruimber field 

starts at : 

to five decimal t be less 

than 65536. Seawence mumhers mgt he followed bu a srace. 

          

  

       

Althoudh seauence mumbers are ortionals, thes %& he 

consisterrtly used or nok used for an erbtire rrosgrame If the 

sOurce statement has 8 seavence  6r ary then  everw 
succeeding source statement mist also have SEQUENCE LIME + 

Lf the first source statement does mot have 8 seauence 

rimkers then mo other source statement may be rumberecd. 

    

       

    

      

2ele2 Label field 
  

The label field occurs as the first field of @ source 

erogram. The label field can take one of the followins forms?    

1. An asterisk («) as the first character in the 

field indicates that the rest of the mune eb 

is @ commerrt. Comments are ismored tye the as 

and are  rrirrbedcd on the source ah ae) 

erogramnmer's information. 

   
   
       

    
    

   for the      
  

tinak tine 

a 

2. A srace as the first character : 

lahel field is @emety. The liine has mo la 

not @& commer + 
      

3. A sumhol character ¢@ 

that the Line has a, 1 

WE eT letters A 

SAC char acters c 

under seore Gud+ Symbol, 

the first character ined 

bel. Sumbol characters 

ry Lech Qe Dy 

riod C. 9» dal 

  

     
    

  
      a the 

ar sian Cy arict 
gs Consist of 1 to 6 character sy 
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CODING ASSEMBLY LANGUAGE FROGRAMS 2.1 Source Statement Format SODING ASSEMELY LANGUAGE PROGRAMS 2.1 Source Statement Format 

the first of whieh must be alrehahetic or the srecial 221-4 Orerand field 
  oharacter reriod (.)- Certain srecial syvmbols are 

aserved fy the assembler anc will cause an error to 

  

     

  

    

  

nerated if they arrear in a label field. These The intereretation of the orerand field is derendent orn 

ryved symbols are t Ay By Dy Clr DFe PCr FOR» Sy» its cortents. The orerand field» if reauwiredy must follow 
Wy X» arc Y. the oreration fields and must be rreceded bw at least one 

grace. The orerand field may contain a sumbol» am exrressionys 

A sumbol mays ooeur only once im a lahel field unless it or @ combination of symbols amd MME PeEssions  seraratec hw 

Lt to with the SET directive. If a symbol does oecewr more COMMBS « 

bhi vee aim @ label fieldy then each reference to that 

gumbo will pe Plassed with arn errar. The orerand field of machine instructions is used to 

srecity the addressing mode of the instruction. The format of 

With the excertion of some directivess a label is the orerand field for M6809 instructions is summarized im the 
4 the value of the erodram counter of the first bute followings table ¢    

  

      

  

the instruction or data beings assembled. 

hy oourcieave lebel and undefined symbol im a rrogram is 

ao @ term-bute block in the symbol table. In additions Orerand Format M6809 Acidressimst Mocie 
a block i¢ allocated for avery four references to & es hn ae enti bd ed es 

if the cross reference ortion (seebion 348) is in 

  

direct 

extended 

sxtended indirect 

indexect      tion Piele    
     

   

  

@xFress Lor 
  MPP ass LOM B-bhit offset indexed 

AP TaSs Lor 16-bit offset indexed 

The oreretion Field oceurs after the label field aric 3 HPP ass Or indexed indirect 

    

  

      

  

   

  

    reded bu ab leat The oreration field express ior B8-bit offset indexed indirect 

sumbol. T 5 8 sfoverrmins= Lahede arr dy HEP OSS LOM 16-bit offset indexed indirect     

    

    
     

      

    

      

           

| ho Lion field as ries in the oreratiorn (Qt awto increment by 1 

| fieled one of two tise Q++ awto increment bye Z 

I Qa auto increment indirect 

Or mane These ocorresrorid to the machine ~Q auto decrement by 1 

instrvuetiangs. The oreration code  aimeludes mo Q auto decrement ty 2 

the “Awy "EB" or "D" character for the cC--Qi auto decrement indirect 
accumlate sreci ficatiors For 

comma iti li with other Mé6S0X assemblers» 
fa may serarate the oreration where Ko is one of the resisters FURy Sy Ur» X» or Y and QQ is 

code from the agecumuilatoar ct ‘nator. For one of the resisters Sv» Ur X» or Ye 

examreleay "LDA A" is the HTN a6 “LDAA". 

AL ing Y Lie M6809 assem! acosries the The orerand fields of assembler directives are cdeger i bec 

} above Lruetion forms ¢ whisk O.8» the in Charter 3.     erorer form for the M6809 

socwmiwlator A“ is "LDA". 

ruetion "Loac 

2ols4ed M6809 adicressims modes 

        

   

    

  These al orerabion codes known Lo 

the whieh cortrol the assembly 

FP One tian beins translated  imteo The M6809 includes some instructions which reawire mo 

maohine cris brut iors + orerands. These instructions are self-contained and em low 

the inhererrt addressing or the accumulator acddressins more. 

  

   

     

            

    

    

   

      

semis Ler aaron for oreratior ino an IMMEDIATE ADDRESSING. Immediate addressing refers to the 

shle oof oreration cades and i ate ds ema er use of ane or two bytes of information that imme 

i follow the oreration code in memory. Immediate acidressings i 

‘ indicated bu rrecedins the orerand Ti iowith the round sisi 

Lire character "“#" Ciserey #iexrressions). The exeression Pollowirns 

Lory cece + the "#" will he as ned one or two hutes of store 

derending on the instruction. ALL angstructbions  referenci 

the aceumulator "A" or “"B"y or the tion cade resi 

"CO" will senerate a one byte immer Velie. 

  

tables holds the 

iribed. IP ec 

are aners 4; For 

    
    ere             

         

  

  

    

M4809 Asseamhler 

  

ference Mar ‘asie = O02 O72 M6809 Assembler Reference Maru). Fase 02-03 

   



CODING ASGEMELY LANGUAGE FROGRAMS 2el Source Statement Format CODING ASSEMBLY LANGUAGE FROGRAMS Zell Source Statement Format 

inmediobe wddressins used with the FPSHS» FULGy FSHUs ane FULL 

  

  

  
      

Lom brvet lors 4 rates 8 one bute immediate value. Tmmeciate Restister Value Chex) 

Orerand ugec aim all other instructions generate a two bute 

Vin lise. 

; ; D 0 
The resister list orerancd does mot take the form x 1 

Weenrgn sions bub still generates one bute of immediate data. ¥ 2 

The form of the orerand is ¢ U 3 
$ 4 

RAC ey R29 eee ee Rid FC 3 

where Rai Cisd to mm) is one of the symbols A» Be CCy Dy DFy : 9 

PQ, SG» Uy Xv or Ye The number and ture of sumbols vary cc A 

derearnckins on the srecifie imstructior. DF Et 

For the instructions FSHS» FULG» FSHUs ane FULU ares of 

  

   

     

th above resister names may be included im the resister RELATIVE ADDRESSING. Relative addressins: is usec by 
Ligh. The only restriction is that "U" cannot he srecified branch instructions. There are two forms of the branch 

with FSHU or FULUs anc "S" cannot be srecified with FSHS arc instruction. The short branch can only be executed within the 

FULS. The one bute immediate value assidned to the orerand is range —-126 to +129 butes relative to the first bute of the 

determined bu the resisters srecified. Each resister mame branch instruction. The actual branch offset is rut into the 

sete a bit in the immediate bute as follows ¢ second bute of the branch instruction. The loms branch can 

execite in the full ranse of adcdressins from 0000 to FFFF 

(hexadecimal) because a two bute offset is calculated and rut 

st into the orerancd field of the branch instruction. The offset 

comes is the two's comelement of the difference between the 
location of the byte immediately followins the branch 

    

  

  
PC Zz instruction and the location of the destination of the 

Wes & branche = 

v i] 
x 4 
DF 3 DIRECT AND EXTENDED ADDRESSING. Direct anc exteridect 
EyD 2 addressing whilize one (direct) or two (extender) butes to 

AT 1 contain the address of the orerand. Direct and Extencdect 
CC 0 addressing are indicated by only having an expression im the 

| orerand field (i.e.» “exreression=). Direct addressins will he 

. . used bu the M6809 assembler whenever rossible. References to 

(Seetion B.11 contains a detailed exrlanation of  immeciate exFressions with values havinst the most sisgmificarnt bute of 

exeressionms with the FPSH/ZFPUL instriuictiors +> the exrression the same as the current value of the cirect 

a ; rase rseudo resister (section 3413) will automatically he 
For the instructions EXG and TRRy exactly two of the assembled with the cirect addressing mode. If a sumbol : 

  

    

    

   
   

doin the resister List. referenced before it has heen defined: the instruction will 

the resisters srecifiecd. be assembled with the extended addressing mode im order to 

Far tina EXG ters must te the ¢ @ avoid rhasing errors. ALL other cases will result in extended 

ar the ster and the second an addressins mode beimnst used. 

it register. The 8-bhit resisters are Ay By CCy and DFP. The 

i rs are Dy FO, SG» Us X»y ane Y. The one bute Regardless of the criteria ceseribed ahover it 

anecgd to the orerand is determined ty the rossible to force the assembler to wee the direct  acicdres 

jr Lave! 

ze oft 

ahove resigter 

The other re 

Wht"     Vise   

  

    
   
   

  

   
    

     most significant 4 bits of the immediate mode hy rrecedimns the orerancd with the "=" character. 

@ of the first resister nmamer the least Similarly, extended addressing can be forced bu rrecedins the 

  

bits cortain the value of the second resister orerand with the "=" character. These orerand forms are ¢ 

the followins batle ¢ KPreSssion= and =exeressions. There is mo restriction or 

| the latter form. It will always senerate extended acidressinst. 

If direct addressing is forced, the followins check is mace ¢ 

the most significant bute of the exrression is comrared with 

the direct ease eseudo resister. If they are mot the same» a 

warnings messade is seneratecd. Againy the user must @ 

that the cirect vase resister is set we rrorerly at exec 

Lime. 

   

  

         

      

bor 
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CODING ASSEMELY I.ANGUAGE FROGRAMS 2.1 Source Statement Format CODING ASSEMBLY LANGUAGE FROGRAMS 2.1 Source Statement Format 

ADDRESSING. Indexed acdressins is relative to an expression with a value im the ranse “16 to +15 is 
ore inde resisters. The deneral form is srecified without indirection» #2 one byte orerand is 

TERY Ot yk, The address is calculated at the time of denerated which contains the exrression's value as well as 

instruction execution bu addins the value of <exreression: to the iriciers resister indicator. At execution timer the 
the cuerernrt oorrents of the index resister. The other seneral exrression's value is expanded to 1é6-bits with sism extension 
form is Ceexeressionzy RI. In this incireet formy the  acdress hefore heinst added to the index resister.     

1B lated at the time of instruction execution by first . 1 
value of “exrreassions to the current value of the Alt other foray Wild senerste e yoet-bute: as welk as 
ster and then retrieving the two butes from the either a one or two bute offset which contains the value of 

Lated address and adcdresst+1l. This two bute value is used the expression. The size of the offset is determined by the 
effective accdress of the orerand. The allowable forms ture and size of the expression. Expressions with values in 

   

   

    

   
   

     

    

addressins are describect helow. Araendix FS the range -128 to +127 generate an 8-bit offset. Tf an 
the format of the Frost-bute Cirses.s the bute expression that follows the above rules contains a symbol 

following the or-code) for each of the indexed that is referenced before it has heen definecy the 
In the descrirtion helowsy RK refers to one instruction will be assembled usins a 16-bit offset in order 

Sy Us Xv or Ye to avoid rhasins errors. All other cases will result in @ 

16-bit offset beings senerated. In the case where an 8-bit 
offset if seneratedy the value is expanded to lé-hit with 

    

The accumulator offset mode allows ore of the sism extension at execution time. 

asceumlators to be srecified instead of an cexreression. 
Valid forms are Redardless of the criteria described ahovery it is 

rossible to force the assembler to generate an 8-hit offset 

LaceryR and Ctace >» RI by erecedins the orerand the orerand with the "“" characters 

. . Similarly, a 16-bit offset can be forced by rrecedins the 
faces is one of the accumulators Ay By or D. This form orerand with the "=" character, There is mo restriction on 

| aretes @ one bute orerand Ceost-hute onlw). the "s" form. It always senerates a rost-hute followed by a 

1é6-hit offset. If an 8-bit offset is forced, the exrression 

ae must mot have a value outside the ~128 to +127 range or @ 
Vne valict forms for the automatic increment/decrement bute overflow error is senerated. 

shown helow. For each rows the three errries shown 
slerrh« 

    

| The valid forms for the rrosram courrter relative mode 

| are exactlu the same as the expression offset mode with the 

| 

| 

9 Rt OoR+ exertion that the incex resister srecification must be "FOR". 

rR O»-Kk Howevery the manner in which the offset is denerated bu the 

9 Fett Ov K++ assembler differs. The assembler generates a relative acdress 

  

~ pod O am m Fe which is then usect as the 8 or 1é-bit offset followimns the 

CR+td Ry Ret COeR++ rost-bute. The relative address is the two's commelement of 
lea a |e Note 3 a0 | CO pF the difference between the location of the bute immediately: 

following the indexer instruction and the value of the 

. GX PASS LOM. 
In this form the only valid exeression is 0. Like the 
acoumulator offset modes thic form denerates a one bute If the relative acidress calevlated is mot in the ra 

Orerand Crost-tute ory). -128 to +127» or if the exrression referer 8 wmbol that 
has not vet heen defined» a two bute offset is seneraterd 

after the rost-hute. A one bute offset is denerated if the 

relative accdress is in the ranste ~128 to +127. 

   
ster 

  

      

  

     

      

  

      

    

  

     

  
The valid forms for the exeression offset mode are ¢ 

like the exrression offset moder a one bute offset can 

be forced by rrecedins the orerand with a "i". A "=" forces a 

two bute offset. A bute overflow error is senerated if a one 

bute offset is forced when the relative adcress is mot im the 

ranse ~128 to +127. 

  

“PEGs Lores de 

ma tine 
The extended indirect mode has the form [= 

Although extended indirect is 8 losical exten: : 

extended acdressins moder this mode is im-lemerbed using ar 

encodings of the roste-hute under the jaxec acter ¢ met mectess 

A KFoOsSt-hute is generated as well as a tworhute offset which 

    

  

  

    

  

   
rh          

   
racters force an 8 or 1é-bit offsets 

i Tf me ePeass Lor 1s 

orerand is stenerated. Tt 

       

  

ey ried a 

aris ther       
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QODING ASBEMELY LANGUAGE PROGRAMS Soi Baurce Statenane Format CODING ASSEMELY LANGUAGE PROGRAMS 2.1 Source Statement Format 

I+ ~ inelusive OR Each bit in the left orerand is 

inclusively "ORed" with the corresrondirst 

bit in the right orerand. 

eon lhe value of the exrressiomn. 

  

64.62 Exrressiorns 
sc vo Here 1X - exclusive OR Each hit in the left orerand is 

exclusively "“ORed“ with the corresrondins 

bit in the right orerancd. 

  

An exeression is @ combination of symbols constartsy 

© oreratorss and rarentheses. The exeression is used 
    

ify @ value whieh is to be used as ar orerand. I + shift left The left orerand is shifted to the left 

ions follow the conventional rules of alaebra. by the rumber of bits srecified bu the 
right orerarncd. The left orerand is 

sero-filled from the right. 
261464.3 Orerators 
  lo ~ shift ristht The left orerand is shifted to the risiht 

by the rumber of bits srecified bu the 
right orerand. The left orerancd is 

zero~filled from the left. 

The rrecedence of the various orerators is as follows 2? 

FKarenthetical expressions are evaluated firsty with the inner 

nost Farenrtheses beings rrocessed before the outer ones. Nexty 

| the maltirlication OO» division (/)» and all two-character 

orerators have rrecedence, Of the lowest rrececdence are the 

a , (+) and subtraction (-) orerators. Unary minus can 

orks cen at the bestinnins of an exrression or immediately 

before a left rarenthesis. Unarw minus is eauivalent in 

evaluation to rutting a zero directly before the mirus sisi. 

For @xanm ley the followins exeressions are all eawivalent ¢ 

  

  

   
'L. - notate left The left orerand is rotated left tu the 

ruimber of bits srecified hy the right 

orerand. The most sisnificant bit is 

rotated into the least sismificant bit 

Position of the left orerand. 
   

'K - rotate risht The left orerand is rotated right bu the 

rumber of bits srecifiert bw the risht 

orerand. The least significant bit is 

    

~TAGIKXINDEX+3 rotated into the most sidnificant bit 

ill 0 TAG LX INDEX+3 Fosition of the left oreraric. 

i ~ (TAG IKINDEX ) +3 
i 

+464 Sumbols 

| ee 
Hl Orerators of the same rrececence are evaluated from lett . . . ' , ' , 
I] to risht., ALL intermeciate results in the comeutation of arn Each symbol is associated with a sixteen-bity irrLeser 

i)| exeression are truncated to a d1é-bit inteser value. The value whieh is uwsed in rlace of the symbol  durins the 

i result oof an exrression is also a lé-bit inteser. Orerators axpression evaluatiore   
1 orerete orn rmumeric constants» sinsle character ASCIT 

| Literaley»s and symbols. 

  

The asterisk (*«) is @ srecial sumhol to the assembler 

and can only be used in an exrression. The asterisk wuwsed in 

an exrression as a symbol rerresents the current value of the 

location counter (the first bute of B MAL tics te 

instructiorn + 

| In aededition to the normal orerators for maltirlicatiorsy 

ony additions and subtractions the assembler recognizes 

im tworcharaecter orerators These orerators are infix 

stors and have the same rrecedence as miltirlication or 

VISiLOrt. Each twor-char acter orerator hesing with an 

    

      

         

  

   
  

, ; - _ Al aries exclamation mark (1) anc takes two orerands. The followin 2d 45 Constants 
tworcharacter areretors are defined ¢ 

Constants rerresent quantities of data that do not varw 

in value durinmst execution of a rrosram. The rmumeric constarrt 

can he inoone of for bases $ decimals hexadecimaly binary or 

aotal. 

  

q ‘A exronentiation The lett orerancd is raised to the rower 

seecified byw the right orerand. If the 

right orerand is zeroy the resultins 
value will be “"1"» regardless of the " 
value of the left orerand. OF  mumer ic 

fall im & 

A decimal constarrt cori 

digits. The value of a : 

ranse O- 65535» inelusives. Oreti decimal coargstbarrks mau 

be rFreceded by the amreersand character "&@". The fol Loudness 

examele shows both valid anc invalid decimal constants 

   

        

'.  Lostioal AND Each tit im the left oreranc is logically 

"ANDect" with the corresrondins bit in the 

right oFerarict.   
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CODING ABGEMELY LANGUAGE FROGRAMS 2.1 Source Statement Format CODING ASSEMBLY LANGUAGE FROGRAMS 2-1 Source Statement Format 

winsle auote. Any characters» includins the sinele auwotes car 

  

  VALID TNVALID REASON INVALID he used as a character constant. The following examele shows 
both valid and invalid character constants ¢ 

12 123456 more than S cistits 

12345 12.3 invalid character 
&G652.01 67800 out of ranse € > 65535) VALID INVALID REASON INVALID 

'*« ‘VALID too lLorist 
A hexadecimal constant consists of a maximum of four 

characters from the set of disits (0-9) and the urrer casey 

   alehabetic letters (A-F) and is ereceded by a dollar sian 

"$", Hexadecimal constants can also he desisnated by heist 

  

2e1.5 Comment field 
PoOllowed ty the letter "H". In this casey the first digit of es 

the hexadecimal constant must be a mumeric so that the 

constant can be distinswished from @ symbol name. Hexadecimal 

constants must be in the ranse $0000 to $FFFF. The followinet 

exame le shows both valid and invalid hexadecimal constants ¢ 

  

    The last field of an assembler source statmerit is the 
comment field. This field is ortional and is only erinted on 
the source listins for documentation rurroses. The commerrt 
field is serarated from the orerand field (or from the 
oreration field if no orerand field is reanwired) by at least 

VAL.LD INVALID REASON INVALID one space. The commerrt field can contain aris erintable ASCII 
char acters. 

$12 ABCD no Precedinga "$s" 
QABCDH $GZA invalid character 
$OOLF $2F 018 too mans cdisits 2.2 Assembler Outraut 

  

The assembler onteut ineludes an ortional listins of the 
Source Frodram and an ortional ohJeet file which is im ona of 
the followins formats ¢% EXORciser loadable format, XDOS 
loadable memory imade. Arrendix E comtains the descriretion of 
the source listings formats. 

| A binary constant consists of a maximum of 16 ones or 

zeroes Freceded bu a Percent sisn "%". Binary constants can 

also he rerresented bu a series of ones and zeroes succeeded 

HI] ie the letter "BE". The followins examele shows both valid and 
}} inveliad binary constants ¢ 

The assembler will normally surrress the erintins of the 
source Llistins and select the seneration of am obJect  oubrart VALID INVALID REASON INVALD 

  

  

file, These conditions» as well as others: can be overridden | 
via options surelied om the command line that invoked the Z0NO0101. 1010101 nissing rarcent assembler. 

I KA ZL0011 000101010114 too mari cdistite 
LO1L006 ZZAOLO1 invaliad chistit The assembly source Prrosram listings corrbains the 

original source statments, formatted for easier reacinsy as 
well as aciditional information which is senerated bu the 
assembler. Most lines in the Listing correspond directly to a 
source statment. Lines which do not corresrond directly to 
source statments include $ rase headings» error é 
directives as FCE»y FCC» and FDE. 

  

Aan ootal constant consists of 3a maximum of six  rmumeric 

istitesy @ tach the digits 8 and 9» Freceded bu a 

commercial at-agisr "@"%, Oetel  corstarts car alsa he 

designated bu encines im the letter "OO" or "Q". Oetal 
starches i he im the ranse @0 to @177777. The followirist 

examrle shows both valid and invalid octal constarts ¢ 

    

   

    

  

    
       The assembly listins may ortionally contain a symbol 

table or a cross reference table of all symbols arrearine an 
the Program, These are alwaus erinted after the END directive 
if either the sumbol table or cross reference table ortions 
(section 3.8) are in effect. The sumbol table contains the 
name of each symbol alons with its defined vali The cross 
reference table additionally contains the 
assembler-maintained source Line rumber of everu reference to 
avers symbol. The format of the cross reference ta 
shown im Arrendix E.3 

VALID TNVALTID REASON INVALID 

  

Q1.7634 C2317234 too mars cdistits 
3B77Q Q277 272 out of rane 
1776000 239140 invalid oharacter 

    

   

Character congtarts can he used in exrressions if they 

are sinsle characters. Character constants are rreceded bu a 
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CHAPTER 3 

3.0 ASSEMBLER DIRECTIVES 
  

The assembler directives are instructions to the 

asgembler rather than instructions to be directly translated 

into ohJect code. This charter describes the directives that 

are recognized byw the assembler. Detailed deseriretions of 

each directive are arransed alehabetically. The notation used 
in this charter is 3% 

  

4 Contains &@ list of elements» one of which must he 

selected. Each choice will be serarated bu a 
vertical har. 

3 Contains an ortional element. Tf one of a series 

of elements may be selected» the available list 
of choices will be corbained within the brackets. 

Each choice will be serarated by a vertical bar 

XYZ The names of the directives are rrinted in 

garital letters. The reauwired rarts of directive 

orerands will also be erinted in carital letters. 

All elements outside of the ansle brackets (o>) 

mgt he srecified as-is. For examrle the 

syumbtactioal, element Cearumbers»s] reawires the 

comma to be srecified if the ortional element 

xrumber’ is selected. 

  

sar The element names are erinted in lower case are 

contained in anstle brackets. The followins 

elements are used im the subseauent descriptions? 

Statement comment field 

Statement label 
Assembler exrression 

Assembler exrressiorn 

Numeric constarrt 

Strings of ASCIT characters 
String delimiter 

Assembler ortion 
: Assembler sumo. 

Sum Assembler symbol 

“res Lists M6809 resister List 

‘i iS M6809 resister exrression 

    
   

  

In the followins deserietions of the various cdirectivess 

the surrbax»s or formats of the chirective is siven first. This 

will be followed by the cirective's deserirtion. 
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AVGEMELER DIRECTIVES 3.1 BSZ -- Block Storade Of Zeroes AUGEMELER DIRECTIVES 3.8 FCC -~ Form Constant Character String 

=« Flock Storase Of Zeroes O65 FCO =~ Form Constant Character Strins 

  

  

  

B61 BSZ 

Celehels] FCC <rumber>ststringss Coommerrt> J 

  

Cxilabel?] BSZ <exeression> Cecomment> 7 

The SZ directive causes the assembler to allocate @ or 

block of bytes. Each byte is assigned an initial value of 

ih The rmumber of butes allocated is diven bu the 

yweression in the orerand field. If the exrression corbtains 

aumbols that are undefinedys forward referencesy or if the 

expression has a value of sero» an error will be senerated. 

  

Jebels I FCC «delimiter:     [Strings sade limiters Ceommerrt 7 

  

The FCC directive is used to store ASCIT strinss into 

cutive butes of memory. Ans of the rrintable ASCIT 

2arg Gan be contained in the strins. The FCC directive 

two formats. The first format reauires that « thers: he & 

decimal constant in the ranse 5S. The comma is reawired after 

Lhe decimal constant. The <rumber> srecifies the rumber of 

oharacters contained in ‘strings whieh bedins immeciately 

ufter the comma. Should <number> be sreater than the  rumber 

oft ohar acters in the strimst (erties carriage return 

qgneounteread im line before the srecified mumbher of characters 

are found)» then sraces will he inserted to fill the 
remainder of the stririst. 

   

  

    
    3.2 END -- End OF Source Frosram 

    
  

  

END Ctexeression> C<commerrts 14 

  

The END directive indicates that the losical end of the 

soiree rProsram has been encountered. Anw statements fol Lowi 

} the END cireetive are ignored. If the END directive is not 

| ancourntered before the ehusical end of the source file is 

founds ar error message will be steneratecd. Howevers this 

error messase is only a warnings. The ortional expression in 

the orerand field can be used to srecify the startins 

axecwtion address of the rrosram. 

The second format of the FCC cirective srecifies the 

otrins between two identical delimiters. The delimiters can 

wy wrinbeble ASCII character. The first norn-b lank. 

er after the FCC directive will he used as the 

were Thusy aif the delimiter harrens to he a decimal 

didgity the first character of the strings cannot be a comma. 

      

  

  

3.6 FDR -~ Form Double Eute Comstarrt 
  

Mi “labels EQU “exeressior’ Cxcommert> J 

    shel FDR Cexcwer tell »< 

  

Laxer sb [Ccommerrt. 7 

  

the orerarnd field to the label. The EQU directive is one of 

directives that assisnes a value other than the rrosram 

| inter to the label. The label carnmot be redefined  arwwhere 

Slr Bring 

The FDE cirective may have one or more orerands serarated ty 

commas. The sixteenchbit value corresrondins to each orerancd 

Lore into two consecutive butes of the obJect Frogram. 

orerands are stored im successive hutes. The orerarnc 

ruimeric constants & character constants a sywmholy or 

one If mltiele orerands are rresenty one or more 

\ 3.3 EQU -~ Eauate Symbol To A Value 

HI 

: 

The EQU directive assidns the value of the exrres on an 

   

  

im the Programe The exrression cannot corr       

    

| 3.4 FCR ~~ Form Constant Bute 
  

  

1 FCR Clexerol ytexserity.+seeSexers > Cecommerrt:     
se 3467 NAM o- Assign Frostram Name 

  

  

The FCE directive may have one or more orerands serarate 

of each orerand is trumecated to eight bits 

and is stored in a sinsle bute of the oh bt PPOs ams 

Multirele orerands are stored in successive butes. The oreranc 

maw he @ rn constanrty @& char oy constarrty a swmboly or 

ar AMPPESSLC f maltiele orerands are rresenty one or more 

   commas. The va . = Ba : — 
NAM Laistrimss Ccommerrts 17 

      

  

       

    

      

The NAM directive i6 generally used as the first statmert of 

amiss La f It's usey howevery is ortional.     

      

               

    
of them can be rll Ctwo aciacert commas)» am which case 3 2 car be t + din @ Frrodram. The 

single bute ar be er on the heacins Line of be assidned for that oreré 

i bits af the evaluated 

or all seroes. 

erogram List It wild he 

ard if arn EXO reLoadable rrosram 

Cones of 8 maximum of 

    error wild oc 

orerand's values 
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ASHEMELER DIRKCTIVES 3.8 OFT -~- Assembler Outeut Ortiorns AUUT MAL ER DIRECTIVES 3.8 OFT -~ Assembler Outeut Ortions 

O48 OFT © Assembler Qutrut Ortions list counter is less than or 
= eaual to werory the subseavent 

source Ligtinme will not be 

OFT Sortionsl »fortiorn>y «ees rtortions] Ccommernt> 7 Printed. Thugs the "NOL" and “L." 

ortions can be nested. 

  

The OFT directive is usec to comtrol the format of the 

ougembler outrut. The ortions are srecified in the orerarnicd 

  

Chanse the rumber of characters 

  

  

fields separated by commas. All ortions have a default to be rrinted rer line to the 
condition. Some ortions are mot reset to their default decimal rumber srecified. The 

conditions at the end of rass one. Some ortions are allowect defawlt value is 725 the minimum 
to have the erefix "NO" attached to themy which then reverses value is 50 anc the maximum value 
their meaning. Most ortions cam be initialized from the is 120. 
command line that invoked the assembler. In the followinms . : 

deseristionsys the rarenthetical inserts srecify "DEFAULT"» if M Direct the outrut to memors. The 
the option is the default conditions and "RESET", if the assembler will only allow memorss 
ortion is reset to its default condition at the end of rass to be used for the obJect outrut 
one. The text in the OFTION column of the followins table that is beyond the end of the 
indicates the minimum characters that are reanirec to available corntisiuious memory. If 

identify the ortion. Additional characters can be arrended to an error occurs while placims 
the end of an ortion to make it more readable derencdins or obJect code into menor 
erogranmer rreference. For exameley NOG can be NOGENy L. can (non-existant memors or assemsler 
be LIST» U carn be UNASSEMELE, etc. memory)» ar error messase will be 

diselavyed and the “M" ortion will 
| be disabled. This ortion is mot 

OF TION MEANING to be confused with "M" command 

a [ene line ortion (see Arrencdix Gel). 

| CRE Print 98 cross reference table at QO (DEFAULT) Create _outeut module. Sinee this 

ii|| the end of the source rrodram ortion is normally selectercy it 

i listing. This ortiony if used neads mot be srecified. It 
ail must he srecified before the instructs the assembler to create 
Hi first sumbol it the source ar object module Ceither ir 
HM erodpam as ienceunterads memors or in a file). This ortion 
Hi can only be used once in a source 

iM G Frint the code senerated for POST BM + 
| . ee ° OE: 

I a Be dl eSBs NOO Do not create obJect Oubeart 

\}| i = module. This ortion will surrress 
| NOG (DEFAULT» RESET) Do not print the code senerated the creation of the obJect module 

for miultirle orerands of the FCEy even = ifs the crestion jo} ome! was 
j FCG, and FDR cirectives. srecified on the command line 

that invoked the assembler. 

L. Frint the Llistinss from this roid 
Chanse the raimber of source 

  

one The “L" oftion causes an . 
internal list counter to be statements rerinted rer rasta to 

/ incremerrted. As lonst as the list the decimal mumber srecified. The 

courrer is sreater thar zeroy the default value is SBF the  mircimsm 
value is 10 and the maximum value 

   

  

       

subseauent source Listings willl be ee omnes 
erinted. If the source listings is EB chehs 
not srecified on the command Line 7 . . . . 
that invoked the assemblers the NOF Surrress racine? ignore FAGE 

"L” oftion has mo effect wher directives ard do not erik 

encountered within the source headings or rasie numbers « 

W CDEFAUL YT, RESET) Print warring massastes . 

NOL. (DEFAULT» RESET) Do not rrint the Listins from 

  

| 
| 

| POST BM 

| 
this roint on Cineludinad the OFT NOW Do not rrint warning messades « 

} NOL. chireetiveds The "NOL" oretaiars 

| cases an internal List courrber 
to he decremented. As lord es the 3.9 ORG -~ Set Frogram Courrter To Orisein 
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ABHEMBLER DTRECTIVES 3-9 ORG -~ Set Frogram Courter To Origin ACMEMELER DIRECTIVES 3.11 REG -~ Define Resister List 

  aon “sum TsCl+tsum 2eb+eee bum mi] 

ORG “exeression> C<commert> 1 where Sawm i> i=l to mm) must he defined by the REG 
direetive. An error occurs if a PSHU/FULU instruction is 

The ORG directive chansies the rrosram counter to the followed bw a tred exes that contains a symbol rreviously 
velue srecified by the exrression im the orerand field. defined with the REG directive that contained a "U" im the 

Subgeauernt statements are assembled inmto memory locations redigter list. A similar check is made for PSHS/FULS and "S". 

starting with the new Frogram counter value. If no ORG 

direetive is encountered in a source Frodramy the Frosram 

counter is initialized to zero. Exrressions cannot contain 

forward references or undefined symbols. Volid examrles 

3.10 FACE -- Tor Of Fase AvEyCCyDF sXe ¥eUe FC 
Xv 

ArE 

#ALLREG 
#REGXY ! +REGAE 

  

FAGE 

  

The FAGE directive causes the assembler to advance the 
rarer to the tor of the next rase. If no source listins is 

beings Produced» the FAGE directive will have mo effect. The 
\ directive is not erinted on the source Listins. 

    

  

  

  

  

  

    

| REG Us»S can't srecify both U and S 
Hi REG  U 

i 3.11 REG ~~ Defime Restister List FSHU #REGU can't rush U reste onto U stack. 
Hit |i! REGLST REG Ave yD duelicate res. name warrins 

| FSHS #REGU!I+REGU durlicate res. mame warrirms 
ly “lahel> REG “res lists Cxcomment> J 

| The REG directive assisns 2 valve associated with a . 
| | resister list to the label. The REG directive is one of the 3612 KME ~~ Reserve Memory Butes 
| directives that assigns @ value other than the rrosram _ 

I counter to the label. The lahel cannot be redefined  answhere _ . . a . . 
| | else in the rrogram. “res list® must be of the form ¢ Lelabels] RME <exrression> Ccommernt> 1 

| | RIC eR2y.0-e9Rrd The RME directive causes the location counter to he 

WH advanced by the value of the exrression in the orerand field. 

Hil} where Rio (i=l tom) is one of the symbols Ay EB» CO» Dy DFy i ir ive reserves a block of memory whose length in 
| FCs Sy Us X» or Ye. An error messade is generated if both U is eaval to the value of the expression. The block of 

Hy) and S are srecified. A warnings occurs if the same resister is memory reserved is not initialized to any siven value. The 

| specified more than once. Resister D is the same as resisters eXFTaSsSsion cannot cortain anv forward references or undefined 

ail A arch ES. sumbols. 

Although labels may he used in ans exeressions its 
value is only meaninaful wher used with the instructions 3.13 SETDF -~ Set Direct Fase Pseudo Restister 
FSHU» PUL y FSHS » arid PULS. The orerancd for these 
instructions can take one of two forms ¢ 

  

SETDF <exreression> Ccommerrt> 1 

CF SHULPULUIPSHSTFULS? <rest Lists 
The SETDF directive is used to assign 2a valve to the 

or direct rate rseuco restister at assembly time. The value of 

the least sisnificant bute of the exrression is assismed to 

   

    

<P SHUIPULULPSHSIFULG? aerest @xrs the reet rase eseucdo resister. This value is then used in 

determi ii if a rarticular memory reference can wuwse the 

res lists is in the same format as defined ahove. Am error direct accdressing mode (section 241.44-2). On initislizationys 

messase is denerated if the resister List comtains a "UU" anc the eseudo direct rage resister is assigned the value zeros 
the instruction is PSHU or FULU. Similarilyy an error oceurs The SETDF directive can be usec ars raimber of times in ar 

' if the resister list corbains an "S" and the instruction is assembly. Each oecurrenoe chanses the value of the direct 

  

FSHS or FPULGS. “rest exes is of the form 3 rage rgeudo restiister. The exrression cannot contain any 

forward references or undefined sumhole. Tt the most 
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ASBHEMBLER DIRECTIVES 3-13 SETDF -- Set Direct Fase Pseudo Restister 

ified by the “exeression® im the orerand field. The 

NT one mst have a value im the ranste 0 to +127 (7-hit 

duty with sism-bit=0). This allows we to 128 functions to be 

WOCEBBEACS 

tidrnifioart bute of the exrression is not zeros a warnimnst 

Oger. Howeverys the direct rase rseuco resister is assistned 

the value of the least significant bute of the exrression 

UAE 

vin lives 4. 

  

   

Tt showld he carefully noted that the SETDF directive 

does not affect the Direct Fase Resister at execution time. 

The wser mist assume resronsihbility for ensurins that the 

assembly and ruretime values are compatible. In the examele ¢ 

Q.417 UCALL «= User Funetion Call 
  

* UCALL. <exeressiors Ceommerrts J 

  

Cslebe 

SETDF $20 . 
The UCALL directive is similar to the SCALI directive. 

rate a SWI instruction followed by @ one bute value 

dbyu the “expression: im the orerancd field. In 

wddition the sign-bit (bit-7) of the valiuie is set to 1 to 

wllow the inberruet handler to recosnize a UCALL from arn 

SOALL + The eressions mist also have a value im the ranse 0 

Lo #127. A maximum of 128 different user funetions mays be 

    
the direct vaste eseudo resister would be set to $20* causing 

absolute addresses in the ranse $2000-$20FF to be assembled 
usins the direct addressing mode. 

   

    

3.14 SFC -~ Skir Blank Lines 
  

  

  

  

  

  

    

  

   

      

woeessed vie the UCALL directive. 

SFC cexreressiors 

93.18 SKIF2Z -- Skier Two Bytes 

| The SPC directive causes blank lines to be inserted into neato 
i the source Listing for formatting rurroses. The SPC directive . _ 

aN is not rrinted in the Listing. The number of lines shirred is Ctilahbel= 1 SKIF2 Cecomments J 

ill determined from the exrression in the orerand field. If the ; ; * , . 

H | number of lines to be skirred would cause the Listimns to The SKIF2 cireotive is eanwivalent to 2 ; FCE $8C 

Hili| cross @ Fase boundarys then the rarer will only be advanced (Latemarnt. The or-code of a “comrare X immediate" instruction 

I to the tor of the next rage. The exrression's value must be is deneraterd. The execwtion of the byte will chanse the 

| greater than zero and less than 256. The exrression cannot condition codes only (no other resister affected) and case 

contain any undefined sumbols. A source Frodram line that two forward bytes to he skirred. 

\| contains only @ carriage return will have the same effeet in 

| the source Listins as the directive "SPC 1". 

iM} Bei? SKIFL -- Shir One Eute 
- 

3.15 TTL ~~ Initialize Fase Headcins 
| Ctlabel>] SKXFL Cecomment> 4 

TTL Lestrinss J The SKIFL directive wees the same concert as the SKIF2 

| 
ecb shar i » The or-code of @ "branch never"  ingtruction is 

| The TTh directive causes the headins to be initialized 4 . act Caanivalent to FCE $21). No resister is affected bu 

to the strings im the orerand field. Ur to 60 Yrintable the execution of this bute. One forward bute is shirred. 

| characters can be srecified in the strings. If a carr iaste 
| return is found before the 60th character» the headins will 

be less than 60 characters. The heacdins will be rrinted on 

the tor of all succeedimns vases until another TTL cireetive 

is encountered. The heacins is normally blank excert for the 

assembler rase mumber. 

3.16 SCALL -- Sustem Funetion Call. 
  

Celabelst) SCALL Sexreressions 0 seommerrts 1   

The SCALL directive is used to senerate the ohJect code 

for XDOS sustem function calls. The system funetions are 

accessed vie the software  irrterriuret rs triot iors (SW) 

A followed by a code indicating which funetion is ty if cal lec. 
| The senerated SWI instruction will be followed by a one mote 
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APPENDIX 

A. CHARACTER SET 
  

The character set recognized by the assembler is @ 

subset of ASCIT. The ASCIT code is shown in the followins 
figure. The followinss characters are recosnized by the 

assembler ¢ 

1. The urrer case letters A throusth Z. 

2.e The disits 0 throush 9. 

3. Four arithmetic orerators % +» ~» Kr ard 7 

4. The srecial two-character orerators $ !Ay Vey lie IX» 

bey Sty IRy arc tLe 

5. Farentheses in expressions ¢ Cr ). 

& The srecial symbol characters ¢ underscore (-)» 
reriod  (.)9 and dollar sian (#). Only the reriod may 

he used as the first character of a sumhol. 

7. The characters used as rrefixes for constants and 

addressing modes ¢ 

TInmediate address inst 
Hexadecimal constant 

Decimal constant 

Oetal constant 

Binars constant 
ASCIT character constant -

N
 
Q
R
 

& 

8. The characters used as suffixes for constants anc 

addressins modes 3% 

H Hexadecimal constant 

0 Oetal constarrt 
Q Netal constant 

EB Binary constant 

yPCR Indexed acddressimnst 

9S Indexed acidress ims 

vl) Indexed address ims 
¥X Indexed acicress drist 

VY Indexed acidressins 

* 9. Three serarator characters ¢ sracer carriage returns 

and comme > 

10. The character "*" to indicate comments. Comments maw 

contain any erintable characters from the ASCIT set. 

di. The srecial symbols "A"»s "E"s and "D" to srecify the 

accumulator in the oreration code? the srecial sumbol 

"x" to rerresent the value of the current rrosram 

counter} the sreecial sumbols "FCR"»y "S"» "Uy "X"» 
and "Y" to indicate indexed addressinss in the oreraricd 
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APPENDIX A 

14, 

CHARACTER SET 

Piedads the srecial sumbols "A"» "B"» "CCO"» "D"» "DES, 

ARO "Ss "U"y "XX", and "Y" to indicate resisters in 

the omer arid field of the TER» EXG» FSHU, FULU, FPSHS» 
wrnct FULS ingtructions? and the seecial sumbols "A"» 

BE", anc "D" to indicate offsets in the indexed mode. 

The characters used to indicate indirect addressimns? 

Co and a. ——_ 

The character "=<" rrecedinst an exrression to force 

direct addressing mode or S8-hit offset in indexed 

modes » ari the character ">" rrecedinst an exrression 

to indicate extended addressins mode or 1é-bit offset 

in indexed mode. _ 

The characters used to indicate auto increment and 

auto decrement in the indexed mode $ +y tty -» —-, 

ASCIT Character Set 
  

  

BITS 4 TO 6 
19 1 2 @& 4 &§ © Ff 

0 | NUL DLE SF oOo @ F \. 
1 | SOH per | 1 aA #8 

& 2 | STx per * 2 & RK wb > 
X 3 | ETX 0cC3 # 3 cC §& e« 6 
T 4 | EOT DC4 $ 4 =D TT & ¢ 
$ § | ENQ@ NAK % 8 #E Ue o4 

6 | @CK SYN & 6 F UV Ff ¥ 
0 7 | BEL ETE | 7 ¢G W # w 

8 | BS CAN ¢ 8 H xX bh -x 
T 9 | HT EM >» 9 © ¥ i (/s 
Oo A | LE SUE x : i ee 

BE | UT ESC + ; K L ke £ 
3 °C | FF FS » < Mm 1 

D | CR GS - = i ee: 
—E | SO RS. ee 
F | 8 US 7 * oO. . o DEL 

M4809 Assembler Reference Marius) Fase A~0   

APPENDIX 

EB. SUMMARY OF INSTRUCTIONS 
  

The following table lists the srecial symbols usec ir 

the deserirtion of M6809 Instructions. 

Oreration functions 
  

Le 
A 

Ax 
Fe 
Re 

Left side of equal sign is rerlaced by right side 

of eaual sisi. 

Evaluate contents first? stroupirist 

The contents of 
The cortents of 

rarenthetical address> 
Arithmetic addition 

Arithmetic subtraction 

Arithmetic maltirlication 

Boolean and 

M6809 effective address 
Boolean inclusive or 
Boolean exclusive or 

Lodical shift right by rmumber of bits srecified 

Logical shift left by rumber of bits sreci fied 

Arithmetic shift right by rimber of bits 

srecified 

Arithmetic shift left by rumber of hits sreci fied 

Rotate right bu mumber of bits srecified 

Rotate left by rumber of bits srecified 

memors srecified byw the 

Orerand sizes and resister names 

  

$rirs 

m 

me 

nina 

BS 

BBS 

M4809 Assembler Reference Marital 

The hexadecimal ruimber "nm" 

A bit value of m (0 or 1) 

An eisht-bit value of mm (O0-FFD 

A sixteen-bit value of mmmm (0000—-FFFF) 

Eistht-bit address 
Sixteen-bit address 
Accumilator A 

Accumulator E 

Carry condition code Cait 0 of CC) 

Condition code resister 

Ay B acenmulator rair 

Fast interrurt condition code Chit 6 of Cc) 

Half carry condition code (bit S of Co) 

Interrurt condition code (bit 4 of CC) 

Eisht-bit immediate orerand 

Sixteen-bit immediate orerancd 

Sisn condition code (bit 3 of CC) 

Frogram courrter resister 

Restister List 

Eight-bit relative branch address 

Sixteen-bit relative branch address 

Hardware stack. rointer resister 

User stack rointer resister 

Overflow condition code Cait 1 of CO) 

  

Fragste EO. 

  

 



APFENDIX Et. SUMMARY OF INSTRUCTIONS APPENDIX B. 1 M6809 Instructions 

  
  

  

  

  

      

x X index resister 

yO Eight-bit indexed addressing offset 

een indexed oreration derends on index mode (See E.4) : Miriam Orer— Or Funetiorn Status 

Y Y index resister | mormic and code FHIN 27 VE 

vs Zero condition code (bit 2 of CO) 

Cornmition code symbols ABX sii 3A MEOXERCBRY 
ADCA adi 89 A=(A)+114+¢0) -T-TTTT 

aS 99 A=(A)+MCaa)+(C) 

x § Status bit tested and set if truer reset HMOF Ag A= CA) +xxor+(C) 

otherwise Baaa EdD A=(CA)+MCaaaad+(C) 

0 Status bit reset by oreration ADCE La cy Be CED +2400) a SP RCP CF 

: Status bit set by oreration Ba D9 B= (B)+MCaad+¢(C) 

~ Status bit unaffected by oreration MOF ES f= CED +xxor+ CC) 

o Frogrammins: Reference Manual contains details on Baaa Fy B= (EB) +M(aaaad+(C) 

settings of the status bit. ADDA ai BE: ACA +17 ~TT- TTT T 
Ba oe A=(A)+MCaad 

xOMOF* AE: A= CA) +2008 

Bod M6809 Trstruct ions aaaa BE A=CA+MCaaaea) 
ADDE ii CE a= (Rad = Te TUT 

Be DE B= (BRD +M aa) 
tri the followings tables the "function" column for branch MOF EE B= CE) +o0¢0F 

and Lome braneh instructions only contains the test condition BBIB FE te CE +M Caaaea) 

rerformed bu the branch. The followins fumetion will be ADDD aida C3 D=(D)+iadii ~— = TT TT 

rarformed if the result of the test is true ¢ BB D3 D=(DI+M aay aati > 

MMOF E3 D=(D) +xx0F 
F=(FO+0002Z¢rr (for branch) BBB F3 D=(D)+M(aaaaraaaatl) 

ANDA ii 84 A#CA) and ii mm TOT Oo 

Pe(F)4+0003+rrrr Cfor i-byte long branch of-code) Ba 94 A=CA) and MCaa> 
SOMOF A4 A=CA) anc xxor 

P2(F)+4+0004+rrrr (for 2-bute long branch or-coce) Basa E4 A=(A) and MCaaaa) 

ANDE: ia C4 B&(E) amd ii eS a | 

Tf the result of the test is falsery the followins funetion Ba b4 Be(B) and Maa 

will be rerformed ¢ HOOF E4 B=(E) amc “xor 
aaaa F4 f@(B) and MCaaaa) 

Fe(P +0002 (for branch) ANDCC Li ic CO#(CC) and ii 2 YP 2 a ee 
AGL. Ba 08 M(aad=MCaad AX 1 2 Fe FT PT 

F2tFP)+0003 (for i-bute Lone branch or-code) sHMOF 68 MMOF=EMMOF AL 1 

BRIS 78 M(aaaad=M(aaaad AT 1 

Pe (F)+0004 (for @-hwte Lome branch or-code)> ASLA Ea 48 A=CA) AX 1 ~ O- TT PT 

AGL. omen 58 BCR) Asx 1 me owe EP 
The funmetions for the instructions ESR, CWATy DAA» EXG» JSR» ASK Ba 07 Maad=MCae) A> 1 oe BS oe TO a 

LESR» FSHS» FGHUy FULGy FULU, RTL» RTS» SEX» GWIy SWI2, SWI» MxMOF 67 MHOPEMMOR ALS 1 

SYNC y ang TER are deseribec in detail in the "M6809 aaeae Para MCaaaad=MCaaaad A> 1 

Frogrammniine Reference Maral". Ca 47. AHCAY AY 1 4 2 os OT BOT 

sai 7 Ev: (Et) 1 Pm TT OT 
rr 24 Test (C0 ar soe ae ete 
rr 25 Teast (O)>s1 tena 

’ TP: ae Tast (Zs. lca leer tie 

™ 2C Test (N) wor (V)=0 Se dial 
rr 2E Test €2) or CEN? wor (V9) de) st eS me 

mr 22 Test (CO) wor ¢Z)=0 a 

ry 2A Teast (C0 aeons se tee ae te 
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OWEN the tt 

Cyan en 

aed 

Mri 

MareLEy 

Oren Funetiors 

qo 

Statars 

HOW ZY 
  

ELTA 

ee ed 

    CMPD 

OMFS. 

CMFU 

OMPFX 

  
MAB09 Aggemind or     

ard ii 

arc Maa) 

  

CA) arch scene 

(A) and MCaaaee) 

CB) and ia 

CE) amc MCaed 

CE) arch xocor 

ard MCaaaa) 

(Z) or COND wor CV) 21     

  

   

» (O=1 
«C) or 

CN) 
CZ) 1 

Hor CV) se] 

  

20) Ji true 

eon ‘i $s false 

Bb route cali 

2B 

ol o
e
 

a 

we MC aaaad=00 

4F 4=00 
SE B00 
81. CAD maa 
od CAI-M Cae) 

Al CA) mc cn 

el. CA“MCaaaad 

Ch CEO a 4 
Di CEM Cae) 

Fen CED Kore 

FE CRM Ca 
10983 CD a 
10993 (Do-M aay aati) 

109AS CD) moxcare 

LO es ES (Do-MCaaaaragaat il > 

dy BC (Qaida 
(SoM Caay aati) 

  

ais) 

    

1198 

    

   

  

Rady BBaart ld 

yaart il) 

  

CUD 
(DMlaaaay aaaat'l) 

    

  

y Bat) 

Marinara, Kear Par envese 

a
o
s
 

Paste 

a
c
s
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APPENDIX Et. 1 

Orer— 
arid 

Mrie- 

monic 

Funetion 

M6809 Tne truct ors 

  

CMFY diaa 
aa 
YOO 
aaea 

COM BR 
MOF 
agaaa 

COMA is 
COME: “— 
CWA 44, 

DAA Lae 

DEC BB 

HxMOF 
asea 

DECA one 
DECE con 
EORA aa 

Be 
“xO 
Baae 

EORE ii 

  

JMF* Be 
HMO 
aaaa 

JSR BR 

MMOF 
aaae 
bial i i 
reer 
Prey 
ereT 
¥eeRO 
rrr 
Terr 
reer 
Pee 
reer 
errr 
prrr 

M6809 Assembler 

  

10924 

L022 
10924 
L0%2F 
10925 
10923 
10%2D 
10% 2E 

CYOHLaL 
(YO-MC aay aatl) 

CY KO 

(Y)-M(aaaayasasartl) 

M(aad=M(aa) xor FF 
MXOFEXMOF MOT $FF 

M(aaaa)=Mlaaaa> xor $FF 
ABCA) xor $FF 
Be CE) xor $FF 

(CO) and aa 
ard wait for interrurt 
Converts binary add of 

ECD into BCD 
M(#a)=MCaa)-01 

OES oe OL 

M(aaaad=M(aaaa)~-01 

  

Hor ai 

    

xor Mae) 

HOP OF 
xor Masa) 

xor i 

xor MCae) 

HOP xO<OF 
xor Mlaaae) 

chande 2 resisters 
MCaad=MCaa)+04 
SHORE ORE OL 

  

M(aaaea)=Mlaaee)+01 
A=(A+01. 
Be CB) +01, 

    Pagaaat 

Subroutine oa 
J « 

“ ” 

Teast (C)=0 
Test (C1. 

CZ), 
CN) xor 

CZ) or 

(C) xor 

(C0 
2) orl CN) 

CO) ed, 
CO) or CZ) 

s% OND xor CU) ed 

Test CN) a. 

Teast         
CY) 0 

«ND 
(Z)=0 

sor CY) Te 

Reference Maria 

sor CY) Tet - 

  

ee 
~m oe TT? 
~e em TT OM 

: Po
i 

: 
i 

f
o
i
 

fs
 

i 

es 
a
 

a
e
 

4 

: i 
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APPENDIX Oy 4 M6809 Instructions AFFENDIX Eel M6809 Instructions 

Miver (yeep Or Funetior Status Mne- Oren Or— Funetion Status 
moreke weed code FHINZYVC L monic and code F'H IN 2Ve 

rerr 10926 Wewt <200 a a ate an le ee L.SRA saad 44 ABCA) Lie 1 woe vee OT Se 
reer 10»2A Test CNDO0 00000 eR LSRE mee 54 BCR) Loe 1 pie Oh = T 
ryrs 16 Tests a@lwavs true £0, 0 = = mmm { MUL. oo 3D D= (A) CED ~—se- T- T 

reve 10921 Tests always false 4200 20 = = m= mmm NEG aa 00 M(aa)=00-M( aa) SP on OP FS 
rrer 17 Subrowtime cel 200000000 em ie em MOF: 60 xxMOF= 0 0x xKOF 
reer 10928 Teste CUNO ie ate st te i rl B8aa 70 M(aaaa)=00-M(aaae) 
reer 10929 Test. CUP ait ait et ws le : NEGA on 40 A=00~—CA) was A cca SE Dh 

ia. B46 aa i Me ass a TD, ee ‘ NEGE cme 50 E=00- CE) a ee OP ee 
aa 96 NOF oe 12 PCR HOOOL a em rr mee crs ee 
prerde cg AS Eooread ORA ia BA A=(A) or ii em om OF Tl = 
Besa BS A= MCaaea) : ae oA A=(A) or Maa) 

ii C6 Bia wo oe TOY OD = 34 KHOR AA A=(A) or “xOF 
DS iM Cae) 4 aasa BA =(A) or MCaaaa) 
E46 B=oF ORE ai CA Be(B) or aid mae PO Oo 
F6 B=M(aaaa) } aa DA Be(B) or Maa) 
CG D=Liaa oe TP 0 = xoMOF EA B=(EB) or “sor 
DC D=M(Caayaatl ) aaaea FA m=(E) or Mlaaaa) 
EC D=xxor ORCC it 1A CC#(CO) or ii eo oR a ? 
FC =M(gasayaaaatl ) ; FSHS Last | 3A Push resisters on MCS) 2 2 = = me em 
109CE Silda 2 | FSHU ri 34 Push resisters or MQW) 00 = mm me me 
1L09DE See Comecma } t PULLS ri 35 Full resisters from MCS) ee Roe eR F 

1LOvEE FUL. FL 37 Full resisters from MCU) 2:2 Bee 2 2 R 
1L09FE ROL. ae 09 M(aad=M(aad) REL ome TT 2 1 
CE ome TT 8 MHOF 69 xHOP= MOR Re 1 

DE Baaa 79 Miaasa)d=Mlaaaa) Re 1 
RE + ROLLA omen 49 A#(A) Re 1 ae ve co TE Ae 
RE; nh sae paient ROLE: ae 59 (EI) RED 1 oe FOP OT 

8E Xe da ei ROR aa 046 M(aad=M(aa) R> 1 awe TT DT 
VE. X=M(Ca@araatd ) HOOF 66 xMOF= MOF R> 1 
AE. X= KOR BRaB 76 M(aaaad=M(aaaa) Re 1 
BE, X=M(aaaaraaaatl > RORA ga 46 A=(A) RE 4 -~=-=~TT?T 

109 8E Yiihi amy tors ios BT AEs RORE: mm 56 Be(B) Re 1 aco an caer 
1099E Vetitane wae) RTI _ SE: Return from irrberriuret ? 7??? 2? ? ? 
10, AE as RTS ~ 39 Return from subroutine se ae ae 
10eRE ven Canad bens) SECA ii B2 A=CA—1i- (0) Mo ee TOF TT 
32 ies Ue | cr a a a i” aa 92 A=(A-MCaad—(C) 
33 ere Pifead pee me teat een MOF AZ A=CA) ~xxor CC) 

30 HHO eg ees Ig a Basa R2 =(A-MCaaaad-(C) 
34 Y=ef fac MMO se aa se a SS SECE ai C2 B)-ti-<C) aoe ae PO i 
08 MlaadeMCaad A 1 oP os Ir Fe Ba D2 w= CE -MCaad~CO) 

68 MMOFEMMOF A 1 ; +HOF Ex Bie CE) core CC) 
78 a A 1 Base F2 be (B)-MCaaaa)— CC) 
48 Doe TH eT SEX pan 1D Sign extension of EB into A - - - TT 0 - 
58 oD oe STA aa 97 M(aad=(A) erm ome me 
04 nies Me Loe dt ee SEQ SY se OT HMOF A7 sore CA) 

64 MOF sor LL BaBa E7 MCaaaad= CA) 
ch saaa=MCaaeead Lio 1   

M4809 Assembler Reference Marital Fase E-06 M6809 Assembler Reference Marne Faste E07  



AP TEIND IX fhe 

  

  

   

        

   

    

    

  

   

  

         

    

  

Mri Che ern Ope Funetion Status 
moneda ard qocke FHIENZYC 

STE nin 7 MC aad CB) Roose i § 

econ EZ yexeorse CES) 
Fz Ml aaaad= CR) 

STD bp M(savaatd >= (D) oe om TT Oo = 
ED peepee CL) > 

FD Mlaaaarsaaatl >= (D) 

8TS Mlaarvaatlo=(S) wes ae ae TT 
xxenest CS) 

Ml aaaayaaaatl >= (9S) 

STu M(aarvaatio= Cu) oe me FE 
oer CL) 

Ml sasasaaaatd >= CU) 

STX Mlaayaatrd = (xX) i ai a A 
oxo CX) 

Ml aaaayaaaatil >= CX) 

STyY Miaarvaati d= CY) sem oe TY Oh = 
i MOOR 
L0eRF Mlaeaasaasatid=CY) 

SUBA 80 As CA) mL aa we EE OT OE 
: 90 

prere a AD 

BRIA EO 

SUBE ii C0 Pom TTT T 
DO 
EO CE oxeore 

FO wan CEM aaa) 

SUED 83 De (Deda P= Tf Tt t 
OS D2 (DIM Caav aati) 
AS Ds CD) soc 

ES D2 (DM laaaay asad) 

SF Software interrurt Ela Ea 

10%3F Software irrcberriurt ses an ets eel SE) ee) ae 

Lie SF Software interriuvet I ES 

LS Sunehr ar. a ES Sh SR eet oe 

LF Transfer resister 22°? 9? 2°? 

ap MCaad~-00 rn on ne EP 
4t) sooren 00 

70 Maaaad~00 
ca 4) (Ad~00 mee et 

a a ee “YP ™ TSTB = 

M4809 Assembler 

SO (B)-00 

Retereance Marna. Fuaste 
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APPENDIX Et. 2 M6809 Indexed Addressins Modes 

E.2 M6809 Indexed Addressins Mocdes 
  

The value of the rost-hute (the first bute followinst the 

or-code) for instructions usins the indexed addressirs mode is 

determined ty the format of the orerand. Two formats exists sim Le 

indescime and come-lex indexins. Simele indexinst is usec wher the 

orerand is of the form? 

“enrels 9 R 

where “exe: is an exrression im the ranse@ -16 to #15 but not eal, 

40 zeror and Ro is one of the index resisters "G"» "U"y "X"» or en 

ALL other indexed acdressins modes use the complex inedercimst Format « 

The two rost-byte formats are described helows 

Sime le Indexins ~~ Fost-bute 
  

  

  

where RR=00 if X resister 

O1 if Y resister 
10 if U resister 

11 if S resister 

OF FSET=S-bit 2's come lLement 

Comelex Indexing -- Fost-Bute 
  

  

TET | 
  

where RR=00 if X or FOR 

  

  On 
10 
Th 

TO 
1 

TTTT#0000 

ie ¥ 

a 
Lf S 

if not inedinredct 

Af dnehirect 

Single auto-ineremerrt CR+) 

arbor inereamerrkh  C&++) 

0010 awbordecreamerrkh Cm) 

0011 OW Le aurtbordeoremerr  CrnR) 

0100 0 offiet value or mo offset 
OLO4 K acewmulLetor is affeet Ciyk> 
0110 A acoumilator is offset CAyR) 
1000 Bett of Peet 

L004 Ié-bit of feet 
1014 D aecumilator iis offset Crk) 

  

    

    

0001 
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APPENDIX Oy? M6809 Indexed Addressing Modes AFFENDIX &.3 M6800 Instructions arc M6809 Eauivalernts 

1100 8-hit offset with PCR 

1101 16-bit offset with PCR 
L111 Extended indirect 

E.3 M6800 Instructions and M6809 Eauivalents 
  

Not all M6800 instructions have exact eawivaleants recosnized 

   

  

bu the M6809 Assembler. Some translate into  instructio that 

generate more butes hy the M6809 assembler. Howevery all or-code 

mnemonics recognized by the M6800 Macro Assembler are recognized by 

the M6809 Absolute Assembler and are translated into eawivalent 

M6809 code where rossible. Some translations are not eawivalent but 

the same funetiorn is still rerformect. In acchitiorns some 
"M6800-Like" mnemonics are recognized by the M6809 Assembler and 

translated. 

      

M6800/M6801 Mnemonic Ture of instruction M6809 Eawivalert 
  

  

        

  

ABA 6800 FSHS E 
ADDA G+ 

ASI.D 6801. ASL.E 
ROLA 

CEA 46800 FSHS Es 
CMFA $+ 

6800 ANDCC ARBRE, 
6800-Like ANDCO bE 

6800 ANDEC AREF 
6800~ Like ANDCCO #4AF 
6800 ANDCO abr 
6800 CMF'X 
6800—Like COMFY 
6800 LEAS ~19S 
6800 LIEAX ly X 
6800-Like LEAY -1¥ 
6800 LEAS 19S 
6800 LIEAX eX 
6800—Like LEAY dv 

LDA A 6800 L.DA 
LDA FE 6800 L.Dts 

6801. L.DD 
Llp 46801 ASIA 

ROLLA 
L.SRD 6801 L.SRA 

ROPE 
ORAAs OKRA A 6800 
ORAS? OFA EE 46800 
FSHAs FOH A 6800 \ 
PSHE FOR Et 6800 res 
FSHX 6801. FSHS X 
FULAS FUL A 6800 FULS A 

FUL. 46800 FUL Es 
6804, FULG X 

6800 PGMS Es 
SURA G+ 

  

M6809 Assembler Referance Maruca Fase B10 M6809 Assembler Keference Marwal Paste Bed     

 



APMTIENDIEX bt. & M6800 Instructions and M6809 Eauivalents 

    

  

  

  

AFPENDIX 

M46800/M6801 Mnemonic Ture of instruction M6809 Eauivalernt C. DIRECTIVE SUMMARY 

6800 ORCC #604 A commlete deserirtion of all directives arrears im CHAPTER 3. 
6800-Like ORCO #440 
6800 ORCE #910 ASSEMBLY CONTROL. 
6800-lLike ORCC #450 

ae 6800 ORCC #402 
STAA s STA A 6800 STA END Frogram enc 
STAR STA E 6800 STE 

STAD 6801 STD NAM Assign rrodram name 

TAE: 6800 TFR Ave: 
TSTA ORG Origin erosram courrter 

TEA 6800 TFR EvA fl 
TSTA SETDF Set cirect rade rseudo redister 

TAF 6800 TFR AxyCC 

TRA 6800 TFR COrA 1 SYMBOL, DEFINITION 
TSX 6800 TFR Sex , 
'XS 6800 TFR X9S 
WAT. 6800 CWAL #$FF \ EQU Assign rermanerct value 

REG Restister list definition 

DATA DEFINITION 7 STORAGE ALLOCATION 
  

| BSZ Elock storase of zeroes? sinstle butes 

: FCE Form constant bute 

| FCC Form constant character str ims 

FDE Form constant cdonible bute 

RME: Reserve memory bute 

FROGRAM CONTROL 

SCALL. Sustem function call 

CALL. User function call 

SKIP Ska one bute 

SKIF2 Ski two bytes 

LISTING CONTROL, 

OFT CRE Print orosn reterence table 

OFT G Fritt sdenerated lines of FCB, FOCy are 
FDR chireeta ves 

  

   

OFT NOG Don't eriint senerated lines of  FCEy 
FCCy owned FOR chirectives 
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APPENDIR 05 DIRECTIVE SUMMARY : 

wer | Frinkt source Listings from this roint AF PEND IY 

OPT NOL, Inhibit erintins of source listing from 

Minis, od prt. D. ASSEMBLER MESSAGES 

OPT LLENer Chanse Line Lernstth 

ORT M frente clidect outmal. be qemore . A deseriretior of all error and warnins messases follows. 

The format of arn @errar iss 

OFT Create obJect outrut file YOKKXERROR XXX-— YYYYY 

OFn 00 Do not. create iabveat puteyh Tile Where XXX is the error messase rumber and YYYYY is the Line 

YET piss ~ eo pe aEnece number of the rreviously encountered error, If YYYYY = 00000» 

ec aid Chane: pase. Lanes this indicates that there is mo rreviows error. The format of 

OFT NOF Inhibit rastine and erintines of headinsts The Garin mMMeees AS WML ere 

OFT & Print symbol symbol table By & Erren Nessears 

ver Print warnings F 173 Invalid use of direct mode indicator 

OFT NOW Don't print warnines The direct mode indicators "<"» was srecified im the 

PAGE Frink gubseauent statements on tor of ARCLP ERE: ACERS madie Caesien Elbe SOVAR bs 

neck raste 

174 Invalid auto~increment/decrement format 

    
   

  

          

    

SFC Shir Lines 

er ioe ts a < . Single auto increment or decremert was seecified in the 
THL. 3lizxe : “a for si me Listins os “ . 

initialiae heading Tor source Listins indirect mote Cecse»y LDA CX+) or more than two minus 

or Flus sists detected (@saer» LDA ~--xX). 

175 Invalid index resister format 

One of the accumulators "A"y "B"» or "D" was srecified 

as the offset in the indexed modey but was mot followed 

by one of the index restisters "S"» "U"» "X"»y or “yY" 

a Cessiey LDA AvFCR). 

By? 176 Invalid exeression for FSH/PUL 

The immediate axPress Lor followirns one of the 

| instructions FSHS»y PULLS» FSHU, or FPULU eorrbaiimec 
a symbols defined with other than the REG directive 

(section 3.11)» contained an orerator other thar "l+"y 

| or contained mo sumbolg followings the "H#" Ce.sie» PSHU 
SSPE R FSHS #REGLEREGZ) 

a 177 Ineomeatible redigter for POHZFEUL adimasbtruetior 

The resigter ligt for the FSHS/FULS instructions cannot 
contain the resiuter "S"»y ard the resister list for the 

FSHU/FULU Giowtew tions cannot cortain the resister "U". 

The resister ligt sarecified with the REG directive 

cannot contain both "SG" and "U",. In this case with the 

REG directives the value assigned to the symbol will be 

the first "U" or “S" encountered Ce.d., FSHS GS). 
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APPENDIM Del 

17) Tpivadded 

      

Error Messades 

resister orerand srecification 

Undefined resister mame encountered im resister list» 
rot exactly two resister mames in resister list 

orecification for TER or EXG instructions? oar no 

resister list srecified for FSH/FUL instructions. Valid 

axtigter mames aret Ay By Cl» Dy» DFy FC» Sy Uy» Xe ame 

Yo C@osey TER AvEtyX# FULU Q) 

79? Incomeatinle resister rair 

The resister rair of an EXG instruction was not the 

same Size Ci-@.» two 16-bit resisters or two 88-bit 

  

resi 

instruction indicated 

to e lé-bit resister. 

the resister rair 

@ transfer 

The 8-hit resisters are 

stersdy or 

Ay Ey 

srecification of a TFR 

from an 8-bit resister 
CC» 

and DP.The Ié-bit resisters are Dy FC, Sy Uy Xv amd Ye 
C@oSiey EXG X9As$ TFR EyPC) 

202 Label or or-code error 

The lakhel or oF-code syumhol does 

alehabetic character or a reriod. 

205 Label error 

The 

inlania. 
used im the 

   

statement label field 

This 

is not 
uswally occurs if an 

lahel. 

  

terminated 

invalid character is 

not hestin with arn 

with a 

207 Unde Fined or-coce 

The symbol im the or-code field is mot a valid or-code 
mnemonics or cirective. 

208 Branch owt of rane 

The orerand resulted in an offset greater than 129 
butes forward or 126 butes backward from the first bute 

ta) the braneh instruction. This error also occurs wher 

branching Go am undefined sumbol. 

209 Vilesael accressing moce 

The srecified acddressins mode im the orerand field is 

moh id with this instruction tyre. 

210 Bute averflow -- orerand too Larse 

The 

  

M6809 Agssemtiler 

   

  

orerand's value exceeded 1 bute (8 bite). 

vk eight bits of the sixteen 

he @ll seroes or all ones for @ one bute 

  

Reference Marna], 

The most 

field. 

Fase 

bit exrression 

D-02 

APPENDIX D.1 

Zit Undefined symbol 

The symbol mever arrears in a label field. 

212 Directive orerancd error 

A syntax error was detected in the orerand field of a 
directive. 

214 FCE directive suntax error 

The structure of the FCE directive is suwrtactically 

incerreact. 

215 FDE directive orerand error 

The structure of the FDE directive is swurtactically 

imeorrect. 

216 Directive orerand error 

The directive's orerand field is missinsty terminated bw 

an invalid terminatory or an exrression im the orerancd 

field contains an invalid orerator,. 

217 Ortion error 

219 

M6809 Assembler Reference Miarwal 

Aan ortion in the orerand field of the OFT directive was 

undef ined. 

No END statement 

The END directive was not found at the end of the last 
source file. The END directive iw avtomatioal lw 
SUPE Led. 

Prhasimat arrar 

counter Gurdinat rai Lard rane 

‘La chil Rararvt, 

The velue of the rrosram 

2 for the same dnmtruetdars 

Symbol table overflow 

The swmbol tuble hon overflowed. Thin da o fated 
and terminatow the audembslw rroceii chur rapue le 

arPrar 

Reserved symbol cma 

One of the reerven wwnhola (Ar By Dy Cly Dis Xv Yr Sy 

Uy FCs and POR) orreared in the label field or im the 
orerand fi@ld af o atutemernrt. These sumbola carn andy be 

Fuaste 

    

Error Messases 

DO  



{NDUX Ded Error Messases AFFENDIX Ded Sear Rane 

  

Lied in the oseration field to modify the root mnemonic 244 Illegal rade or listings line lensth 

Te ee ee PEGS, Sah SARE ACHES A rade or listings line lendth was mot within the 
addressims (@eder Xe 

allowed ramnse. 

223 The chiveetive must or mist mot have a lahel 2a7 TL lid terminator for an orerand 
4 nve nie 

  

Derandinag on the directive used» the label field must 
; é i @ ledal rart of an orerand is 

be blank or mast contain a valid sumhol. The character followimns th 

not a valid terminator Cusvallw a carriage return or 

grace). This error cowld ocewr aif invalid indirect 

eye s irins’ i iihas a “"C" but no "J". 
226 TLL earernthesis raining? ise. an operand 

  

The rarentheses in an exrression do not balance. 

  

Yoo mary digits in a rumeric constant 

Aan overflow in the rumeric evaluation of & constant was 

detected. Also used if a seavence rumber is missins on 

@ line im a file that has seauence mumbers,. 

229 Trnvalid starting execution address 

  

The star tirist execution address srecified as the 

exrression om the END statement is mot within the ranse 

of the XDOS-loacable ohJect file. This can harren since 

KME ss ak tt i ins or end of the Frogram are mot 

included im the range of the rrosiram. 

  

      

233 Symbol mame too larae 

A sumbol of more than 6 characters was encourrlered. 

234 Malviele deta 

  

acd stembaey 

A referance was made to eg mltirle defined symbol, 

  

Manors arror 

The OFT M oFrtion was usec anc the ohbJect code was soims ‘ 

to be written into more amit memar ss or antke 

corti gous memory belonsins to the assembler. 

    
    

    Program cour aver flow 

The eros 

SEFPF s 

  

am counter overflowed its maximum value of 

C37 Tnveliad termingstor for seavence riimber 4 

  

The characber followins @ user-sure lied seawence mumber 

nok & tlari:. 
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Warnings messages 

Dw Warnings messases 

; 

AF FENDIX 
  

| Lond branch not reauirecd E. ASSEMBLER OUTPUT FORMAT 
  

a a es was Lised to branch to an 
Nadtes SS within @ rane —12. 

. . . 

longs branch ireteueeuce 126 to +129. Although the All rumeric information erinted on the source Listins is 

| could be charsted to a short in hexadecimaly wnless otherwise noted. branchy it could result in other out-of~rande short branches. 
E.1 Listinsa Format 
  

as Extended addressing should be serch 
~ The M6809 assembler will automatically reprint wser-surrlied 

Direert e . 7 s ag ; ‘ appre ir he 

echinats See renee rahe Were forced by usinst the  "<" aaaciar mumiaale in the left marsin aif they arvrear in the 

— However » the | direct rade pseude nee source file. 

i 1 fas the SETDF directive (section "3, 13) 

  

indicated that the extended mode should have been used. (COL.UMN 

%3 . Sea # No Sea # CONTENTS 

“ Durlicate resister seecification — 

The “sume resister name was used more than once — 1-8 Sata User~surrlied seauence rumbers (decimal) 

veuister "a" oF Sip Ged "D" specified with either LSte ied al ives thi " 

his warnins. 7-11 1-5 Source line rumbers a Pivercdisit 

4 , a 
decimal courrter maintained by the 

Possible SETDF exeression error assembler 

ain set significart tute af the exeression im ai SETDE Meas oni Current prosran counter direclive was mot zero. The dire : 2 i 
1S assigned the value of the eee Ee resister 19-20 13-14 First bute of machine oreration code 

a Das Sidnificant byte ae Ns 15-16 Second bute of of -code Cif ars) 
SW UWES SS o 

For nonm-branchy nmon-indexed instructions ¢ 

  

& Foagible transfer error Z4A-Z2a 18-19 First beste of orerancd 

Tr +e 
26-27 2021 Second byte of orerand Cif ars) 

1 6 TFR instructic $ 
lé-hit resister to on B-bit ee ait ° ilar from = For non-branehy indexed instructions ¢ 

such # transfer is to move the B noes The result of BAW 2G L819 Index rost-bute 
of the 1é-bit resister to th © least significant bute 27-28 20-24 First bute of orerancd 

‘he G-bit redister, 2930 23~24 Second bute of orerand Cit ans) 

* 
For branch instructions ¢ 

   

     

    

2425 1-19 First bute of relative branch 

of faet 

a8 2627 2024 Secand bute of of feel Cit ares) 
29-32 23~26 Absolute wddress of debingtior 

For M6800 e@aviveleant arbre : 

} 24~25) 16-19 Sooo bwhe of ‘braris la 

Leni truer tore 

27-28 21-22 Third bwte of dnwtruetion Cit 
wri > 

29-30 23-ZA Fourth bwhe af dravtrwetior Cit 
{ wen) 

{ For direetives like BSZ» EAU» ORGy ete 3 

a 29-32 23-2 Vilue of @xeragadort 
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34-39 

446 

47-54 

YG 132 

M6809 Assembler keference Mariel 

28-33 

35-40 

AL-AB 

SO-132 

  

Listings Format 

Lahel field 

Oreration field 

Orer and field} longer orerands extend 
into the commert field 

Comment fieled 

Paste E-~02 

APPENDIX E+2 Cross Reference Format 

E.2 Cross Reference Format 
  

COLUMN 

M6809 Assembler 

CONTENTS 

Hexadecimal Value of awed 

Sumbol rame 

Assembler-mairrbaimec BOWP Oe line 

rumbers of sumbol reference. The 
asterisk arrears after the Line 
number of a sumbol's definition. 

It the symbol was uindefinwdy the 

Reference Maral Fuscte E03 

 



APPENDIX 

F. USING THE M6809 ABSOLUTE ASSEMBLER 
  

The followings section describes how to invoke the M6809 

Absolute Assembler from ari XDOS diskette. After the assembler 
has been invokedy it will disrlay the following messase ¢ 

M6809 ABSOLUTE ASSEMBLER 01.00 
COPYRIGHT BY MOTOROLA 1979 

to indicate the currert version and revision number. 

The M6809 Absolute Assembler is invoked from the XDOS 
commandt ling as are other XDOS commands. The format of the 
command Line is 3 

ASM <name L>Cytname 2oy7ee6eekname me] Cstortions> J 

where <tname is are the names of source files. Each source file 
name im the list of source files is im the standard xXDOS file 
name format ¢ 

<filename> C.tsuffixsI Ciflostical unit rumbers J 

The default values of "SA" and ."0" are used if suffix and 

losioal wnit mumber are not exelicitly entered. Ur to  twerrty 
file names cam be accomodated bu the assembler. If msultirle 

gource files are srecifieds onlw the last source file should 

contain the END directive. If am END directive is found in a 

file rrior to the last oney the assembly will exclude anv files 

after the END directive. 

The <ortions> mays be one or more of the ortions Listed in 

the followings table. All ortions excert those that control the 

destination of the source listings the destination of the 
ohJect files and the erinting of error messases on the rrirter 

if mo listings is desired» can be srecified from within the 

goOWree Frogranm with the OFT directive. Certain ortions are 

aulomaticallsy used as a default concition. These conditions carn 

he rever 4 or overridden byw rrececins the ortion letter byw a 

1 6 ©). The followings ortions are recodnized bw the 
      

    

    

  

OF TION DEFAULT ATTRIBUTE CONTROLLED EY OF TION 

G oa Printiogs of sererated code from FCEy 
POCy and FOE creatives 

Bl es Print gowree ligtins or laine  rrirter 
cml. Prat touree ligwtins on console 

sy mL, Print gowre@ listbina into dikette file 

  

arames (default aut tix is "AL" rdefault 
lomticwh wiit is sere) 

M baal Print error messades only on line 

yerclivbenr 

  

M6809 Assembler Raferarne@ Mariwiad Paste F-O1 

  

  

   



APPENDIX F. USING THE M6809 ABSOLUTE ASSEMBLER 

Newcdctcd » N&72 Set erinted line lensth to  "“dedd" 
(decimal ) 

ia) Q Create ohJect file with name <name 1 
and suthix "LO" Cabsolute xDOS~ 
loadable) on same drive as “name 1» of M6809 ABSOLUTE ASSEMBLER PROBLEM REPORT 
command Line KKK KKK KK KKK DC KKK IKK KK DKK OK 

Q=enames» 0 Create obJect file with name “name 
Frsactes y P2Se Set rumber of erinted lines rer rase 

to "dd" (decimal) Date ¢ 
$ -S Frirt symbol table 

W W Print warning messasdes Name $ 
x ~X Print cross reference table 

  

Certain ortions (L=» N=» O=» P=) reauwire a terminatins 

comma only if other ortions follow. Ortions are normally 

srecified without any intervening blanks or serarators. The Fhome rmamber  t 
ortions "L" and "M" are mutually exclusive, 

Host sustem ¢ 
Each symbol in the symbol table reauires ten bytes of 

memory. Howevers if the cross reference ortion is srecifiec» M6809 Assembler verwihor rumen t 

the symbol table reavsirements differ. In this caser an 

additional tern bytes are reauwired by each symbol for every four Froblem deseariretionm ¢ 
references to that sumbol. 

Like other XDOS commands» the ASM command is sensitive to 

the CTL-F and CTL-W keys of the sustem corsole. 

Return this form to t 

Motorola Ben corductbor i 
Mioradwetend Sot tware Tiiiime@er dies 

ide cheno de La voOle@roreuie 

Lah, GENEVE 20 

fwd Gaewr Lame 

dieting of Lie gouree rroulramnm alongs with the source 

file or mi Awket Ges 
Also ineluce anv obher Leformtion that maw be arrrorriate to 

the solution of the problems 

rie Liste a 

   

  

  

     


