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EE 308—-LAB 3

AssemblyLanguageProgramming

Intr oduction and Objectives

The purposeof this lab is to write a few assemblylanguageprogramsandtestthemon the simulator
andonyour EVBU.

Pre-Lab

Make sureyou have the programsclearlythoughtout andwritten down beforeyou cometo lab. You should
put all your codestartingat memorylocation0x0800. You areencouragedo bring the programsin on
disk.

The Lab

Asin lastweeks lab you will write someprogramsn assemblyanguageandrunthe programsonthe
HC12 simulatorandthe EVBU. To make sureyour programswork you will sometimesuseD-Bug 12 op
codesasyour input data. Thereis oneproblemwhenrunningprogramson the simulator— D-Bug 12 code
whichis presenin the EVBU is notonthe simulator We canfix this problemby loadingD-Bug 12 into the
simulator To dothis, startthe ZAP simulator andloadthefile n: \ ee308\ dbugl12. h12

Write andrun thefollowing programs:

1. Write a programwhich writes a Oxf f to addres99x0002, andthendecrementaddresx0000
indefinitely (Note: thisis aboutafour-line program.)

Testyour programboth on the simulatorandthe EVBU. Tracethroughthe programon the simulator
andobsenre whathappendo thedataataddres©x0000.

Note: This shouldcausethe pinslabeledPAO-7 on the HC12to toggle. Usea logic probeto verify
thatthisis happening.

2. Write a programto swap the lastelementof anarraywith the first elementthe next-to-lastelement
with the secondelement,etc. The array shouldhave 0x20 eight-bit numbersand should start at
0x0900. (Thisis similarto a problemfrom thehomeavork dueFeh 4.)

Checkthatyour programworks both on the simulatorandthe EVBU. Us thefollowing datafor your
test:

\ o 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 OA OB 0OC OD OE OF
00110 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F

3. Write a programthat puts the smallestone-bytesignednumberfrom memorylocationsOx FCEO
throughOxFCFF into memorylocation 0x0900, andthe largestone-bytesignednumberin that
memoryrangeinto memorylocation$0901. (Note: Theis similar to a problemon the homevork
dueFeh 4.) Testyour programon the simulatorandEVBU.
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Loading Programsinto EEPROM

Youcanloadprogramsnto theon-chipEEPROM. Whenloadedn EEPROM yourprogramwill remain
on your HC12 even after turning off power. Beforeloadingyour programinto EEPROM, you mustre-
assemblé aftermodifying your programto startyour codeataddres$0D00. Also, modify your LKF link
file to startthe. t ext sectionataddres$0D00

The detailsof how to downloadyour programinto EEPROM aregivenin the Universal Evaluation
Board User’s Manual in Appendix E, andare summarizechere,with a descriptionof how to make this
work with our computers.

e Modify your programto put the codeat address$0D00. Add this instructionasthe first instruction
in your program:

clr $16

Leave the dataat address50900. Modify your | kf link file to putthe. t ext sectionat address
$0D00.

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

e Move jumpers\\B andW to their otherposition,thenresetyour board.

e On the Windows 3.11 Terminal menubar, selectSetti ngs, Text Transfer, Line at a
Time, Vit for Pronpt String,andtypeina“*” asyourpromptstring(withoutthequotes).

e FromtheHC12commandorompt,typel (for LoadEE). GototheTr ansf er s menu,chooseSend
Text Fil e,andsendyour S19 file whichwasassembledo loadthe programinto EEPROM.

o After the HC12responddr ogr ammed, hit the STOP icon at the bottom of the Terminalwindow,
thenchangeyour TerminalText Tr ansf er settingsbackto St andard Fl ow Control .

e Moveyour\WB andW! jumpersbackto their original position,andresetyour EVBU.

e At theHC12prompt,examinethecontentof memorystartingatlocation$0D00 andverify thatyour
programhasbeenloadedinto EEPROM.

After the codeis in the EEPROM, you canrun it in oneof two ways— 1) FromD- Bug 12, setthe
programcounterto $0D00 and‘ g* (or‘ g 0DOOQ‘ ); or 2) Move jumperW3 to its otherposition,andreset
or pover-cycle the EVBU. (Note thatif you run your programusingmethod2, you cannoteasilyre-enter
D- Bug 12 to checktheresultsof your program.We will usemethod?2 in laterlabswherewe won’t need
tore-enteD- Bug 12 afterrunninga program.)

6. Loadyourlastprogramfrom Part 3 (which findsthe smallestandlargestsignednumbersjnto EEP-
ROM. Runit by giving the G 0D00 commandrom D- Bug 12. Verify thatthe performances the
sameaswhenyouranit from RAM.

7. Turn off powerto your EVBU. Turn power backon, andrerunyour programby giving theg 0DO0O
commandrom D- Bug 12. Verify thatyour programstayedn EEPROM.



