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GOOD PROGRAMMING STYLE

1. Make programseasyto readandunderstand.

e Usecomments
e Do notusetricks

2. Make programseasyto modify

e Top-dovn design
e Structuredorogramming- no spaghettcode
¢ Selfcontainedsubroutines

3. KeepprogramsshortBUT do not sacrificeitems1 and2 to doso
TIPS FOR WRITING PROGRAMS

1. Think abouthow datawill bestoredin memory
e Draw apicture

2. Think abouthow to processlata
e Draw aflowchart

3. Startwith big picture. Breakinto smallerpartsuntil reducedto individual
instructions

e Top-dovn design

4. Usenamesgnsteadof numbers
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InputandOutputPorts

e How doyou getdatainto a computerfrom the outside?

SIMPLIFIED INPUT PORT
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Any read from address $0000
gets signals from outside

LDAA $00

Puts data from outside
into accumulator A.

Data from outside looks
like a memory location
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A Tri-State Buffer acts like a switch

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

ouT IN

If TRI is not active, the switch is open
OUT will not be driven by IN
Some other device can drive OUT

ouT IN
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e How doyou getdataout of computerto the outside?
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Write to
0x0001

SIMPLIFIED OUTPUT PORT
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Any write to address $01 latches
data into flip—flops, so data
goes to external pins

STAA $01

Puts contents of accumulator A
on external pins
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e How doyou getdataout of computerto the outside?

Ports on the HC12

e A Port ontheHC12is devicetheHC12useso controlsomehardware.

e Many of the HC12 portsareusedto communicatevith hardware outsideof
theHC12.

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

e Two of thesimplestportsto useare PORTA andPORTB.
e PORTA is accessetly readingandwriting addres$0000.
e PORTB is accessetly readingandwriting addres$0001.

¢ You canconneciignalsfrom the outsideto PORTA andPORTB by connect-
ing wiresto pins39to 46 (PORTA) and18to 25 (PORTB).

e Whenyou power up or resetthe HC12, both PORTA and PORTB are input
ports.

¢ Youcanmalke ary or all bits of PORTA andPORTB outputsby writing a1 to
the correspondindpits of their Data Direction Registers.

— TheDataDirction Registerfor PORTA s locatedatmemoryaddress0002.
It is called DDRA. To make all bits of PORTA output, write a $FF to
DDRA. To make the lower four bits of PORTA outputandthe upperfour
bits of PORTA input, write a $0F to DDRA.

— TheDataDirction Registerfor PORTB is locatedatmemoryaddress0003.
It is called DDRB. To make all bits of PORTB output, write a $FF to
DDRB.
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RESET

RESET

Using Port A of the 68HC12

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

a 1 to the corresponding bit of DDRA (address 0x0002).
To make a bit of Port A an input port, write a O to

the corresponding bit of DDRA.

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

DDA7| DDA6| DDA5| DDA4| DDAS| DDA2| DDA1| DDAO $0002

0 0 0 0 0 0 0 0

For example, to make bits 3-0 of Port A input, and
bits 7—4 output, write a 0xfO 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.

PA7 | PA6 | PA5 | PA4 | DP3 | PA2 | PA1 | PAO $0000

Port B works the same, except DDRB is at address 0x0003
and PORTB is at address 0x0001.
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;A sinple programto nmake PORTA out put and PORTB i nput,
;then read the signals on PORTB and wite these val ues
;out to PORTA

prog: equ $0800

PORTA: equ $0000

PORTB: equ $0001

DDRA: equ $0002

DDRB: equ $0003

CODE: section .text
org pr og
| daa #$f f . Make PORTA out put
st aa DDRA . $FF -> DDRA

| daa PORTB
st aa PORTA
SW
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Subroutines

¢ A subroutineis a sectionof codewhich performsa specifictask, usuallya
taskwhich needdo be executedoy differentpartsof a program.

e Example:
— Mathfunctions,suchassguare root

e Because subroutinecanbe calledfrom differentplacesin a program,you
cannotgetout of a subroutinewith aninstructionsuchas

] nmp | abel

because/ou would needto jump to differentplacesdependinguponwhich
sectionof codecalledthe subroutine.

¢ Whenyouwantto call thesubroutineyour codehasto savetheaddressvhere
the subroutineshouldreturnto. It doesthis by saving the return address on
thestack.

— This is doneautomaticallyfor you whenyou get to the subroutineby
usingthe JSR (Jumpto Subroutine)nstruction. This instructionpushes
theaddres®f theinstructionfollowing the J SR instructionon the stack.

¢ After thesubroutinds doneexecutingits codeit needgo returnto theaddress
savedonthestack.

— This is doneautomaticallyfor you whenyou returnfrom the subroutine
by usingthe RTS (Returnfrom Subroutine)nstruction. This instruction
pulls the return addressoff of the stackandloadsit into the program
counter so the programresumesexecutionof the programwith the in-
structionfollowing thatwhich calledthe subroutine.

Thesubroutinewill probablyneedto usesomeHC12registersto doits work.
However, the calling codemay be usingits registersfor somereason— the
calling codemay not work correctlyif the subroutinechangeghe valuesof
theHC12registers.

— To avoid this problem, the subroutineshould sare the HC12 registers
beforeit usesthem,andrestorethe HC12 registersafterit is donewith
them.
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Exampleof a subroutineto delayfor a certainamountof time

© Subroutine to wait for 100 ns

del ay: | daa #250

| oop2: | dx #800
| oopl: dex
bne | oopl
deca
bne | oop2

res

¢ Problem:Thesubroutinechangeshe valuesof registersA andX

e To solwe, save the valuesof A and X on the stackbeforeusing them, and
restorethembeforereturning.

- Subroutine to wait for 100 ns

del ay: psha ; Save regs used by sub on stack
pshx
| daa #250
| oop2: | dx #800
| oopl: dex
bne | oopl
deca
bne | oop2
pul x ; Restore regs in opposite
pul a ; order
rts
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; Programto nmake a binary counter on LEDs

; The program uses a subroutine to insert a del ay
, between counts

pr og: 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 pr og
| ds #STACK ; initialize stack pointer
| daa #$f f ; put all ones into DDRA
staa DDRA ; to make PORTA out put
clr PORTA ; put $00 into PORTA

| oop: j sr del ay ;o wait a bit
i nc PORTA ; add one to PORTA
bra | oop ; repeat forever

: Subroutine to wait for 100 ns

del ay: psha

pshx

| daa #250
| oop2: 1dx #800
| oopl: dex

bne | oopl

deca

bne | oop2

pul x

pul a

rts



