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EE 308– LAB 4

Parallel Ports and Subroutines

Intr oduction

In this week’s lab you will write anassembly-languageprogramto displayvariouspatternson theLEDs of
your breadboard.You will usetheHC12’s PortA asanoutputport to displaytheLED patterns,andPortB
asaninputport to decidewhichpatternto display.

PortsA andB aretheeasiestHC12parallelportsto understandanduse.For thisweek’s lab,youwill create
programsto write to Port A, andreadfrom Port B. You will useinformationfrom switchesconnectedto
Port B to control the patternyou outputon Port A. You will testyour programsby connectingPort A to
8 LEDs,andvary thePortA outputby changingtheswitchsettingsconnectedto PortB.

Pre-Lab

Write a programto setup PortA asan8-bit outputport, andto implement(i) a binarydown counter, (ii) a
rotatingbit, (iii) a flasher, and(iv) a turn signalon Port A. Samplesfrom the sequencesthat you should
generateareshown in Fig.1. Youwill useeightLEDsto seethePortA output.Includeanappropriatedelay
betweenchangingtheLED patternsothatyoucaneasilyandcomfortablyseethemflash.Usea subroutine
to implementthe delay. Also, setup Port B asan 8-bit input port, andusePort B bits 4 and1 to control
which of thePortA functionsareperformedasshown in Fig. 2. Whenyou switchbetweenfunctions,the
new function shouldstartup whereit endedwhenit waslast activated,so setasidevariablesto save the
statesof thevariouspatterns.

Write theprogrambeforecomingto lab. Be sureto write theprogramusingstructured,easy-to-readcode.
Be mindful of thedelayrequirementbeforechangingthedisplayor readingthePortB pinsto determineif
youshouldswitchto anew function.

The Lab

1. Runyour programon theZAP simulator. (Note thatyou will want to reducethedelayconsiderably
beforerunning on the simulator). You can simulatedifferent input valueson Port B by changing
thevaluein Address$0001. If you have difficulty gettingyour programto work, startby trying to
implementonefunctiononly — say, thedown counter. Oncethis works,startworking on your next
functions.

2. Seta breakpointat thefirst line of your delaysubroutine.Whenthebreakpointis reached,checkthe
valueof thestackpointer, andthedataon thestack.Makesureyouunderstandwhatthesemean.

3. Wire up Port A to 8 LEDs, andPort B bits 4 and1 to a connectionthat canbe switchedbetween
5 volts andground.UsetheDIP switcheson yourbreadboardto connectto thePortB pins.

Begin by wiring up thePortB pinsto switches,andmake sureyoucanreadthestateof theswitches.
You cando this usingD-Bug 12 to displaythecontentsof Address$0001 for severalvaluesof the
switchsettings.After you aresureyou canreadthestateof theswitcheson PortB, try runningyour
programon theHC12.

Whenyougetyourprogramto work, have your lab instructoror TA verify theprogramoperation.
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1. A binarydown counter:

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

Continuecountingdown.

2. A rotatingbit:

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

Repeattheabove sequence.

3. A flasher:

� � � � � � � �

� � � � � � � �

Repeattheabove sequence.

4. A FordThunderbirdstyleturnsignalthatalternatesbetweenright andleft:

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

� � � � � � � �

Repeattheabove sequence.

Figure1: Samplesof thefunctionsto beperformedusingPortA asanoutput.“ � ” is LED onand“ � ” is LED
off.
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PB4 PB1 PortA Function

0 0 Up counter
0 1 Rotatingbit
1 0 Flasher
1 1 TurnSignal

Figure2: PortB inputsto controlthePortA functions.

4. Seta breakpointat thefirst line of your delaysubroutine.Whenthebreakpointis reached,checkthe
valueof thestackpointer, andthedataon thestack.Theseshouldmatchwhatyou foundin Part 2 of
thelab.

5. Putyourprogramin theEEPROM ataddress0x0D00. Notethatyouwill wantthearraywhichstores
theturn signalpatternsinto theEEPROM (sothearraywill not disappearwhenyou turn off power).
To do this includeany tablesof the patternsin the CODE sectionof your program. You will want
variableswhichwill changeastheprogramis executedto beplacedin RAM, sayat location$0900,
asusual.

Verify thatyourprogramrunscorrectlywithout reloadingaftercycling thepoweron yourHC12.
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