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EE 308– LAB 3

AssemblyLanguageProgramming

Intr oduction and Objectives

Thepurposeof this lab is to write a few assemblylanguageprogramsandtestthemon thesimulator
andonyour EVBU.

Pre-Lab

Makesureyouhave theprogramsclearlythoughtoutandwrittendown beforeyoucometo lab. Youshould
put all your codestartingat memorylocation0x0800. You areencouragedto bring the programsin on
disk.

The Lab

As in lastweek’s lab youwill write someprogramsin assemblylanguageandrun theprogramson the
HC12simulatorandtheEVBU. To make sureyour programswork you will sometimesuseD-Bug 12 op
codesasyour input data.Thereis oneproblemwhenrunningprogramson thesimulator– D-Bug 12 code
which is presentin theEVBU is noton thesimulator. Wecanfix thisproblemby loadingD-Bug12 into the
simulator. To do this,starttheZAP simulator, andloadthefile n:\ee308\dbug12.h12

Write andrun thefollowing programs:

1. Write a programwhich writes a 0xff to address0x0002, andthendecrementsaddress0x0000
indefinitely. (Note: this is abouta four-line program.)

Testyour programbothon thesimulatorandtheEVBU. Tracethroughtheprogramon thesimulator
andobserve whathappensto thedataataddress0x0000.

Note: This shouldcausethepins labeledPA0-7 on theHC12to toggle. Usea logic probeto verify
thatthis is happening.

2. Write a programto swapthe lastelementof anarraywith thefirst element,thenext-to-lastelement
with the secondelement,etc. The array shouldhave 0x20 eight-bit numbersand shouldstart at
0x0900. (This is similar to aproblemfrom thehomework dueFeb. 4.)

Checkthatyour programworksbothon thesimulatorandtheEVBU. Us thefollowing datafor your
test:

0 1 2 3 4 5 6 7 8 9 A B C D E F
000 00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F
001 10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F

3. Write a programthat puts the smallestone-bytesignednumberfrom memorylocations0xFCE0
through0xFCFF into memorylocation0x0900, and the largestone-bytesignednumberin that
memoryrangeinto memorylocation$0901. (Note: The is similar to a problemon thehomework
dueFeb. 4.) Testyour programon thesimulatorandEVBU.
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Loading Programsinto EEPROM

Youcanloadprogramsinto theon-chipEEPROM. Whenloadedin EEPROM yourprogramwill remain
on your HC12 even after turning off power. Before loadingyour programinto EEPROM, you must re-
assembleit aftermodifyingyourprogramto startyourcodeataddress$0D00. Also, modify yourLKF link
file to startthe.text sectionataddress$0D00

Thedetailsof how to downloadyour programinto EEPROM aregiven in theUniversal Evaluation
Board User’s Manual in AppendixE, andaresummarizedhere,with a descriptionof how to make this
work with ourcomputers.

� Modify your programto put thecodeat address$0D00. Add this instructionasthefirst instruction
in your program:

clr $16

Leave the dataat address$0900. Modify your lkf link file to put the.text sectionat address
$0D00.

� Make sureyou aretalking to your EVBU with a Windows 3.11Terminal. (TheWindows 95/98/NT
Hyperterminalwill notwork for this).

� Move jumpersW3 andW4 to theirotherposition,thenresetyourboard.

� On the Windows 3.11 Terminal menubar, selectSettings, Text Transfer, Line at a
Time,Wait for Prompt String, andtypein a“*” asyourpromptstring(without thequotes).

� FromtheHC12commandprompt,typeL (for LoadEE). Goto theTransfersmenu,chooseSend
Text File, andsendyourS19 file whichwasassembledto loadtheprograminto EEPROM.

� After theHC12 respondsProgrammed, hit theSTOP icon at thebottomof theTerminalwindow,
thenchangeyour TerminalText Transfer settingsbackto Standard Flow Control.

� MoveyourW3 andW4 jumpersbackto theiroriginalposition,andresetyour EVBU.

� At theHC12prompt,examinethecontentsof memorystartingat location$0D00 andverify thatyour
programhasbeenloadedinto EEPROM.

After the codeis in theEEPROM, you canrun it in oneof two ways– 1) FromD-Bug 12, setthe
programcounterto$0D00 and‘g‘ (or‘g 0D00‘); or 2) MovejumperW3 to its otherposition,andreset
or power-cycle theEVBU. (Note that if you run your programusingmethod2, you cannoteasilyre-enter
D-Bug 12 to checktheresultsof your program.We will usemethod2 in later labswherewe won’t need
to re-enterD-Bug 12 afterrunninga program.)

6. Loadyour lastprogramfrom Part 3 (which findsthesmallestandlargestsignednumbers)into EEP-
ROM. Runit by giving theG 0D00 commandfrom D-Bug 12. Verify that theperformanceis the
sameaswhenyou ranit from RAM.

7. Turn off power to your EVBU. Turn power backon,andrerunyour programby giving theg 0D00
commandfrom D-Bug 12. Verify thatyourprogramstayedin EEPROM.
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