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GOOD PROGRAMMING STYLE

1. Makeprogramseasyto readandunderstand.

� Usecomments
� Do not usetricks

2. Makeprogramseasyto modify

� Top-down design
� Structuredprogramming– no spaghetticode
� Self containedsubroutines

3. KeepprogramsshortBUT do notsacrificeitems1 and2 to do so

TIPS FOR WRITING PROGRAMS

1. Think abouthow datawill bestoredin memory.

� Draw apicture

2. Think abouthow to processdata

� Draw aflowchart

3. Startwith big picture. Break into smallerpartsuntil reducedto individual
instructions

� Top-down design

4. Usenamesinsteadof numbers
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Input andOutputPorts

� How do yougetdatainto acomputerfrom theoutside?

If TRI is active, the switch is closed
OUT will be the same as IN

OUT IN

OUT IN

D

D

DD

D

D

D

0

3

4

5

6

1

2

0x0000

7

Read from

S
i
g
n
a
l
s

F
r
o
m

O
u
t
s
i
d
e

LDAA  $00

Puts data from outside
into accumulator A.
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like a memory location

gets signals from outside

Any read from address $0000

A Tri−State Buffer acts like a switch
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� How do yougetdataout of computerto theoutside?
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Puts contents of accumulator A
on external pins

Any write to address $01 latches

data into flip−flops, so data

goes to external pins
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� How do yougetdataout of computerto theoutside?

Ports on the HC12

� A Port on theHC12is device theHC12usesto controlsomehardware.

� Many of theHC12portsareusedto communicatewith hardwareoutsideof
theHC12.

� The HC12 portsareaccessedby the HC12 by readingandwriting memory
locations$0000 to $01FF.

� Two of thesimplestportsto usearePORTA andPORTB.

� PORTA is accessedby readingandwriting address$0000.

� PORTB is accessedby readingandwriting address$0001.

� You canconnectsignalsfrom theoutsideto PORTA andPORTB by connect-
ing wiresto pins39 to 46 (PORTA) and18 to 25 (PORTB).

� Whenyou power up or resetthe HC12, bothPORTA andPORTB areinput
ports.

� You canmakeany or all bits of PORTA andPORTB outputsby writing a1 to
thecorrespondingbitsof their Data Direction Registers.

– TheDataDirctionRegisterfor PORTA is locatedatmemoryaddres$0002.
It is calledDDRA. To make all bits of PORTA output, write a $FF to
DDRA. To make thelower four bits of PORTA outputandtheupperfour
bits of PORTA input,write a$0F to DDRA.

– TheDataDirctionRegisterfor PORTB is locatedatmemoryaddres$0003.
It is calledDDRB. To make all bits of PORTB output, write a $FF to
DDRB.
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Port B works the same, except DDRB is at address 0x0003
and PORTB is at address 0x0001.

DDA7 DDA6 DDA5 DDA4 DDA3 DDA2 DDA1 DDA0

0 0 0 0 0 0 0 0RESET

$0002

Using Port A of the 68HC12

To make a bit of Port A an output port, write

the corresponding bit of DDRA.

On reset, DDRA is set to $00, so Port A is an
input port.

For example, to make bits 3−0 of Port A input, and
bits 7−4 output, write a 0xf0 to DDRA.
To send data to the output pins, write to
PORTA (address 0x0000).  When you read from PORTA
input pins will return the value of the signals on them
(0 => 0V, 1 => 5V); output pins will return the value
written to them.

RESET

PA6 PA5 PA4 DP3 PA2 PA1 PA0PA7 $0000

To make a bit of Port A an input port, write a 0 to 
a 1 to the corresponding bit of DDRA (address 0x0002).
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;A simple program to make PORTA output and PORTB input,
;then read the signals on PORTB and write these values
;out to PORTA

prog: equ $0800

PORTA: equ $0000
PORTB: equ $0001
DDRA: equ $0002
DDRB: equ $0003

CODE: section .text
org prog
ldaa #$ff ; Make PORTA output
staa DDRA ; $FF -> DDRA

ldaa PORTB
staa PORTA
swi
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Subr
�

outines

� A subroutineis a sectionof codewhich performsa specifictask,usuallya
taskwhich needsto beexecutedby differentpartsof aprogram.

� Example:

– Math functions,suchassquare root
� Becausea subroutinecanbe calledfrom differentplacesin a program,you

cannotgetoutof asubroutinewith aninstructionsuchas

jmp label

becauseyou would needto jump to differentplacesdependinguponwhich
sectionof codecalledthesubroutine.

� Whenyouwantto call thesubroutineyourcodehasto savetheaddresswhere
thesubroutineshouldreturnto. It doesthis by saving the return address on
thestack.

– This is doneautomaticallyfor you when you get to the subroutineby
usingtheJSR (Jumpto Subroutine)instruction.This instructionpushes
theaddressof theinstructionfollowing theJSR instructionon thestack.

� After thesubroutineis doneexecutingits codeit needsto returnto theaddress
savedon thestack.

– This is doneautomaticallyfor you whenyou returnfrom thesubroutine
by usingtheRTS (Returnfrom Subroutine)instruction.This instruction
pulls the return addressoff of the stackand loadsit into the program
counter, so the programresumesexecutionof the programwith the in-
structionfollowing thatwhichcalledthesubroutine.

Thesubroutinewill probablyneedto usesomeHC12registersto doits work.
However, thecalling codemaybeusingits registersfor somereason— the
calling codemaynot work correctlyif thesubroutinechangesthevaluesof
theHC12registers.

– To avoid this problem, the subroutineshouldsave the HC12 registers
beforeit usesthem,andrestorethe HC12registersafter it is donewith
them.
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Exampleof asubroutineto delayfor acertainamountof time

; Subroutine to wait for 100 ms

delay: ldaa #250
loop2: ldx #800
loop1: dex

bne loop1
deca
bne loop2
rts

� Problem:Thesubroutinechangesthevaluesof registersA andX

� To solve, save the valuesof A andX on the stackbeforeusing them, and
restorethembeforereturning.

; Subroutine to wait for 100 ms

delay: psha ; Save regs used by sub on stack
pshx
ldaa #250

loop2: ldx #800
loop1: dex

bne loop1
deca
bne loop2
pulx ; Restore regs in opposite
pula ; order
rts
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; Program to make a binary counter on LEDs
;
; The program uses a subroutine to insert a delay
; between counts

prog: equ $0800
STACK: equ $0A00 ;Stack ends of $09FF
PORTA: equ $0000
PORTB: equ $0001
DDRA: equ $0002
DDRB: equ $0003

CODE: section .text
org prog

lds #STACK ; initialize stack pointer
ldaa #$ff ; put all ones into DDRA
staa DDRA ; to make PORTA output
clr PORTA ; put $00 into PORTA

loop: jsr delay ; wait a bit
inc PORTA ; add one to PORTA
bra loop ; repeat forever

; Subroutine to wait for 100 ms

delay: psha
pshx
ldaa #250

loop2: ldx #800
loop1: dex

bne loop1
deca
bne loop2
pulx
pula
rts
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