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Disassemblyf anHC12Program

¢ It is sometimesusefulto beableto convert HC12 op codesinto mnemonics.

e For example,considerthehex code:

ADDR DATA

0800 GC6 05 CE 09 00 E6 01 18 06 3F

o TodetermindgheinstructionsuseTableA-2 of theCPU12Referencéanueal.

— If the first byte of the instructionis anything otherthan$18, use Sheet
1 of 2 (PageA-20). Fromthis table,determinethe numberof bytesof
the instructionand the addressingnode. For example, $C6 is a two-
byte instruction,the mnemonids LDAB, andit usesthel MMaddressing
mode. Thus, the two bytesC6 05 is the op codefor the instruction

LDAB #$05.

— If the first byte is $18, use Sheet2 of 2 (PageA-21), anddo the same
thing. For example, 18 06 is atwo byteinstruction,the mnemonids
ABA, andit useshel NHaddressingnode,sothereis no operand.Thus,
thetwo bytes18 06 istheop codefor theinstructionABA.

— Indexedaddressingnodeis fairly complicatedo disassembleYou need
to useTablesA-3 andA-5 do determingheoperand.

— For transfer(TFR) and exchange(EXG) instructions,use Table A-4 to
determinewhich registersarebeingused.

¢ Useup all thebytesfor oneinstruction,thengo on to the next instruction.

C6 05 => LDAA #3$05 two- byt e LDAA, | MM addressi ng node
CE 09 00 => LDX #$0900 t hree-byte LDX, | MM addressi ng node
E6 01 => LDAB 1, X two to four-byte LDAB, |DX addressing

node. Operand 01 => 5b constant which
corresponds to 1, X

18 06 => ABA two- byte ABA, | NH addressi ng node

3F => SW one-byte SW, |NH addressi ng node
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Writing AssemblyLanguageéPrograms— UseFlowchartsto Help PlanProgramStructure

Flow chartsymbols:

START

LABEL:

OPERATI ON

YES

CONDI TI ONAL BRANCH

END

By
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IF-THEN Flow Structure

if (O
A
}
FALSE c?
TRUE
L1:
A
L2:
EXAMPLE:
I F (A<10) CMPA #3$10
{ BLT L1
var = 5; BRA L2
L1: LDAB #3$5
STAB var
L2: next instruction
OR:
CMVPA #3$10
BGE L2
LDAB #3$5
STAB var
L2: next instruction
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IF-THEN-ELSEFIlow Structure

if (O
{

FALSE

TRUE

L1:

L2:

if (A<10) CVPA
{

var

el se

{
}

var

5; CLR
L1: LDAB
0; L2: next

#$10
L1
VAR
L2
#$5
var

i nstruction
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DO WHILE Flow Structure
do
{
A
I
while (O);
L1:
A
TRUE
C?
FALSE
EXAMPLE:
i = 0; LDX #t abl e
do CLRA
L1: ASR 0, X+
table[i] = table[i]/2; | NCA
i = i+1; CWMPA  #LEN
BLE L1

}
while (i <= LEN):
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WHILE Flow Structure

while (O
{

}

A

A
EXAMPLE:
i = 0 LDX #t abl e
while (i <= LEN) CLRA
L1: CVPA  #$LEN
table[i] = table[i]*2; BLT L1
=i + 1 BRA L3
} L1: ASL 0, X+
| NCA
BRA L1

L3: next 1 nstruction
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UseGoodStructureWhenWriting Programs— Do Not UseSpaghettiCode

SPAGHETTI  CODE
DO NOT USE

]

Y

O~ k%* : ‘<%

(0]
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ExampleProgram:Divide atableof databy 2

Problem: Startwith a table of data. The table consistsof 5 values. Eachvalue
Is betweenO and 255. Createa new table whosecontentsarethe original table

dividedby 2.

1. Determinewherecodeanddatawill goin memory
Codeat $0800,dataat $0900.

2. Determinetype of variablesto use.

Becausealatawill be betweerD and255,canuseunsigned-bit numbers.

3. Draw apictureof thedatastructuresn memory:

$0900

t abl el:

t abl e2:

>~ COUNT
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4. Stratgy: Becausave areusingatableof data,we will needpointersto each
tablesowe cankeeptrackof which tableelementve areworking on.
Usethe X andY registersaspointersto thetables.

5. Useasimpleflow chartto planstructureof program.

START

t abl el

t abl e2

- Y

10

I nit
Poi nters

-y

Get
Entry

%

Di vi de
by 2

+

Store
Resul t

+

I nc
Poi nters
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6. Needaway to determinevhenwe reachthe endof thetable.

Oneway: Useacounter(say registerA) to keeptrackof how mary elements

we have processed.

tabl el

t abl e2

YES

11

START

2

Spring 2002

Init
Count er

¢

Init
Poi nters

Get
Entry

+

Di vi de
by 2

%

Store
Resul t

%

I nc
Poi nters

Dec
Count er

STOP
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7. Add codeto implementblocks:

tabl el

t abl e2

12

YES

START

Init
Count er

Init
Poi nters

Get
Entry

+

Di vi de
by 2

%

Store
Resul t

%

I nc
Poi nters

Dec
Count er

STOP

LDAA

LDX
LDY

LDAB

LSRB

STAB

2%

DECA

BHI

SwW

#COUNT

#TABLE1
#TABLEZ2

0, X

; unsi gned divide

0,Y

L1
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8. Write program:

; Programto divide a table by two
; and store the results in nenory

pr og:
dat a:

count:

CODE

DATA:

t abl el:
t abl e2:

equ
equ

equ

section
org
| daa
| dx
| dy
| dab
l srb
stab
i nx

i ny
deca
bhi
SW

section
org
dc. b
ds. b

$0800
$0900

5

. text
pr og
#count
#t abl el
#t abl e2
0, x

0,y

1

.dat a
dat a

: The
:set
i Use

stuff which follows is program code
program counter to 0x0800

B as counter

;Use X as data pointer to tablel

;Use Y as data pointer to table2

; Get entry fromtablel

; Divide by two (unsigned)

; Save in tabl e2

;I ncrenment tabl el pointer

;I ncrenment tabl e2 pointer

; Decrement counter

;counter > 0 => nore entries to divide
; Done

: The stuff which follows is data

$07, $c2, $3a, $68, $F3

count

13
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9. Advanced:Optimizeprogramto make useof instructionssetefficiencies:

Programto divide a table by two
and store the results in nmenory

prog: equ $0800

dat a: equ $0900

count: equ 5

CODE: section .text ; The stuff which follows is program code
org prog ; set program counter to 0x0800
| daa #count ; Use B as counter
| dx #tablel ;Use X as data pointer to tablel
| dy #table2 ;Use Y as data pointer to table2

| 1: | dab 0, x+ ;Get entry fromtablel; then inc pointer
l srb ; Divide by two (unsigned)
stab 0,y+ ; Save in table2; then inc pointer
dbne a, ll ; Decrenment counter; if not 0, nore to do
SWi ; Done

DATA: section .data ; The stuff which follows is data
org dat a

tablel: dc.b $07, $c2, $3a, $68, $F3

table2: ds.b count

TOP-DOWN PROGRAM DESIGN

e PLAN DATA STRUCTURESIN MEMORY

e START WITH A LARGE PICTUREOFPROGRAM STRUCTURE
¢ WORKDOWN TO MOREDETAILED STRUCTURE

e TRANSLATE STRUCTUREINTO CODE

e OPTIMIZE FOREFFICENCY—
DO NOT SACRIFICE CLARITY FOR EFFICIENCY
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