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Assembler Directives

¢ In orderto write anassemblyfanguagegprogramit is necessaryo useassen-
bler directives.

e Thesearenotinstructionswhich the HC12 executesbut aredirectivesto the
assembleprogramaboutsuchthingsaswhereto putcodeanddatainto mem-
ory.

e All of the assembledirectivescanbe foundin Pages46 through49 of the
manualfor the evaluationversionof the CosmicCompiler A PDFversionof
this manualcanbe foundonthe EE 308 homepage.

e We will useonly afew of thesedirectves. (Note: In the following table,[]
meansanoptionalargument.)Herearethe oneswe will need:

Directive Name | Description Example

equ Give avalueto asymbol | en: equ 100

org Setstartingvalueof locationcounter org $0800
wherecodeor datawill go

section Definea new programsection CODE: section .text
For example,codeor data

dc[.size] Allocateandinitialize storage var: dc. b 2,18

for variables.Sizecanbeb (byte),
w (two bytes)or| (4 bytes)
If nosizeis specifiedp is uses

dg[.size] Allocate specifiednumberof table: ds.w 10
storagespacessi ze isthesame
asfor dc directve
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Using labelsin assembly programs

A label is definedby a namefollowedby a colonasthefirst thingonaline. When
the label is referredto in the program,it hasa numericalvalue of the location
counterwhenthelabelwasdefined.

Hereis a codefragmentusinglabelsandthe assembledirectvesdc andds:

DATA: section .data : The stuff which follows is data
org $0900

tablel: dc.b $23, $17, $f 2, $a3, $56

tabl e2: ds.b 5

var: dc. w $43af

Hereis thelisting from theassembler:

9 DATA: section .data : The stuff w
10 0900 org $0900

11 0900 2317f2a356 tablel: dc.b $23, $17, $f 2, $a3, $56
12 0905 0000000000 table2: ds.b 5

13 090a 43af var: dc. w $43af

And hereis themap file:
Map of deno.hl2 fromlink file deno.lkf - Thu Jan 25 09:56:12 2

t abl el 00000900
t abl e2 00000905
var 0000090a

Notethat,t abl el is a namewith the valueof $0900, the valueof thelocation
counterdefinedin theor g directive. Five bytesof dataaredefinedby thedc. b
directve, sothelocationcounters increasedrom $0900 to $0905. t abl e2 is
anamewith thevalueof $0905. Five bytesof dataaresetasidefor t abl e2 by
theds. b 5 directve. The Cosmicassemblemitialized thesefive bytesof data
to all zeros.
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1. DataTransferandManipulationinstructions— instructionswvhichmove and
manipulatedata(CPU12 Reference Manual, Sectionss.2,5.3,and5.4).

e Load and Store— load copy of memorycontentsinto a register; store
copy of registercontentanto memory

LDAA $0900 ; Copy contents of addr $0900 into A

STD 0, X ; Copy contents of Dto addrs X and X+1
¢ Transfer— copy contentof oneregisterto another
TBA ; Copy Bto A
TFR XY ; Copy Xto Y
¢ Exhange— exchangecontentf two registers.
XGDX . Exchange contents of D and X
EXG A B ; Exchange contents of A and B

e Move — copy contentof onememorylocationto another

MOVB $0900 $09A0 ; Copy byte at $0900 to $09A0
MOVW 2, X+ 2, Y+ ; Copy two bytes from address held
; in Xto address held in Y
; Add 2 to X and Y

2. ArithmeticInstructions— addition,subtractionmultiplication,divison(CPU12
Reference Manual, Sections.5,5.6,5.75.11).

ABA : Add Bto A, results in A

SUBD $09A1 ; Subtract contents of $09A1 fromD
| NX ; Increment X by 1

MUL . Multiply A by B, results in D

3. Logic andBit Instructions— performlogical operationgCPU12 Reference
Manual, Sections$.9,5.10,5.12,5.13).

¢ Logic Instructions

ANDA $0900 ; Logical AND of A with contents of $0900

NEG -2,X ; Negate (2° conp) contents of address (X-2)
LSLA . Logical shift left Aby 1
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¢ Bit manipulateandtestinstructions— work with onebit of aregisteror

memory
Bl TA #$08 - Check to see if Bit 4 of Ais set
BSET $0002, #$18 * Set bits 3 and 4 of address $002

4. Datatestinstructions— testcontentsof a registeror memory(to seeif zero,
negative, etc.),or comparecontentsof a registerto memory(to seeif bigger
than,etc.) (CPU12 Reference Manaul, Section5.7).

TSTA ; (A)-0 -- set flags accordingly
CPX #$8000 ; (X) - $8000 -- set flags accordingly

5. JumpandBranchinstructions— Changédlow of program(e.g.,goto, it-then-
else,switch-case]CPU12 Reference Manual, Sections5.18,5.19,5.20).

JWP |1 ; Start executing code at address label 11
BEQ 12 . If Z bit zero, go to label 12

DBNE X |3 ; Decrenent X; if X not O then goto |3
BRCLR $1A,#$80 14 ; If bit 7 of addr $1A set, goto |4

6. FunctionCall andInterruptinstructions— initiate or terminatea subroutine;
initiate or terminateandinterruptcall (CPU12 Reference Manual, Sections
5.20,5.21).

e Subroutinanstructions:

JSR subl ; Junp to subroutine subl
RTS - Return from subroutine

¢ Interruptinstructions

SW ; Initiate software interrupt
RTI ; Return frominterrupt
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7. Stackinglnstructions— pushdataonto and pull dataoff of stack(CPU12
Reference Manual, Section5.23).

PSHA . Push contents of A onto stack
PULX ; Pull two top bytes of stack, put into X

8. StopandWait Instructions— put HC12into low power mode(CPU12 Ref-
erence Manual, Section5.26).

STOP ; Put into | owest power node

WAI ; Put into | ow power node until next interrupt

9. Instructionswe won’t discussor use— BCD arithmetic,fuzzy logic, mini-
mum and maximum,multiply-accumulatetableinterpolation(CPU12 Ref-
erence Manual, Sections$.6,5.14,5.15,5.16,5.17).
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Branchif A>B

Is OxFF > 0x007?

If unsigned, OxFF = 255 and 0x00 = 0,

so OxFF > 0x00

If signed, OxFF = -1 and 0x00 = 0O,

so OxFF < 0x00

Using unsigned numbers: BHI (checks C bit of CCR)

Using signed numbers: BGT (checks V bit of CCR)

For unsigned numbers, use branch instructions which check C bit

For signed numbers, use branch instructions which check V bit

Will thebranchbetaken?

LDAA #$FF LDAA #3$FF
CMPA #%$0 CMPA #3%$0
BLO |abell BLT | abel 2
LDX #$C000 LDX #$C000
CVPX #$8000 CVMPS #$8000
BGI' | abel 3 BH | abel 4



