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EE 308—-LAB 4

Parallel Ports and Subroutines

Intr oduction

In this weeks lab you will write anassembly-languagerogramto displayvariouspatternsonthe LEDs of
your breadboardYouwill usetheHC12's PortA asanoutputportto displaythe LED patternsandPortB
asaninput portto decidewhich patternto display

PortsA andB aretheeasiesHC12parallelportsto understan@dnduse.For thisweeks lab, youwill create
programsto write to Port A, andreadfrom PortB. You will useinformationfrom switchesconnectedo
Port B to control the patternyou outputon Port A. You will testyour programsby connectingPort A to
8 LEDs, andvarythePortA outputby changingthe switchsettingsconnectedo PortB.

Pre-Lab

Write a programto setup PortA asan 8-bit outputport, andto implement(i) a binary dowvn counter (ii) a

rotatingbit, (iii) aflasher and(iv) aturn signalon Port A. Samplesdrom the sequence¢hat you should
generatareshovn in Fig. 1. Youwill useeightLEDsto seethePortA output.Includeanappropriatalelay
betweerchanginghe LED patternsothatyou caneasilyandcomfortablyseethemflash. Usea subroutine
to implementthe delay Also, setup PortB asan 8-bit input port, andusePort B bits 4 and 1 to control

which of the Port A functionsareperformedasshown in Fig. 2. Whenyou switch betweerfunctions,the

new function shouldstartup whereit endedwhenit waslast actvated,so setasidevariablesto save the

statesof thevariouspatterns.

Write the programbeforecomingto lab. Be sureto write the programusingstructured easy-to-readode.
Be mindful of thedelayrequiremenbeforechangingthedisplayor readingthe PortB pinsto determineif
you shouldswitchto a new function.

The Lab

1. Runyour programon the ZAP simulator (Note thatyou will wantto reducethe delayconsiderably
beforerunning on the simulator). You can simulatedifferentinput valueson Port B by changing
thevaluein Address$0001. If you have difficulty gettingyour programto work, startby trying to
implementonefunctiononly — say the down counter Oncethis works, startworking on your next
functions.

2. Setabreakpointatthefirst line of your delaysubroutine Whenthe breakpointis reachedcheckthe
valueof the stackpointer andthe dataon the stack.Make sureyou understanavhatthesemean.

3. Wire up Port A to 8 LEDs, andPortB bits 4 and 1 to a connectionthat can be switchedbetween
5 volts andground.Usethe DIP switcheson your breadboardo connecto the PortB pins.

Begin by wiring up the PortB pinsto switchesandmake sureyou canreadthe stateof the switches.
You cando this usingD-Bug 12 to displaythe contentsof Address$0001 for several valuesof the
switch settings.After you aresureyou canreadthe stateof the switcheson PortB, try runningyour
programontheHC12.

Whenyou getyour programto work, have your lab instructoror TA verify the programoperation.
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1. A binarydown counter:

Continuecountingdown.

2. A rotatingbit:

Repeatheaborve sequence.
3. A flasher:
[ . [ . [ . [
Repeatheaborve sequence.

4. A Ford Thunderbirdstyleturn signalthatalternatedbetweerright andleft:

Repeatheabove sequence.

[T 1]

Figurel: Sampleof thefunctionsto beperformedusingPortA asanoutput.“e
off.

isLED onand“-” isLED
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| PB4 | PB1] PortA Function|

0 0 Up counter
0 1 Rotatingbit
1 0 Flasher

1 1 Turn Signal

Figure2: PortB inputsto controlthe PortA functions.

4. Setabreakpointatthefirst line of your delaysubroutine Whenthe breakpointis reachedcheckthe
valueof the stackpointer andthe dataon the stack. Theseshouldmatchwhatyou foundin Part 2 of

thelah

5. Putyourprogramin theEEPROM ataddres®x0D00. Notethatyouwill wantthearraywhich stores
theturn signalpatternsanto the EEPROM (sothearraywill not disappeawhenyou turn off power).
To do this include ary tablesof the patternsin the CODE sectionof your program. You will want
variableswhichwill changeasthe programis executedto be placedin RAM, sayatlocation$0900,

asusual.

Verify thatyour programrunscorrectlywithout reloadingaftercycling the pover on your HC12.



