
EE 308Lab 2 Spring 2002

EE 308– LAB 2

Further Useof ZAPand the EVBU

This laboratorywill give you moreexperiencewith the tools we will usethis semester. Be sureto read
throughtheentirelab anddo thepre-labfor eachsectionbefore comingto lab.

1. Considertheprogramin Figure1:

prog: equ $0800

CODE: section .text
org prog
ldab #23
ldaa #142
aba
std $980
swi

Figure1. Demoprogramfor Part1 of Lab2.

Do (a), (b), (c) and(d) before comingto lab.

(a) Hand-assemblethis program. I.e., determinethe op-codesthe HC12 will useto executethis
program.

(b) How many instructioncycleswill it take theHC12to executethisprogram?How long (in time)
will this take on theHC12?(Do not considertheswi instruction.)

(c) Whatwill bethestateof theN, Z, V andCbitsaftereachinstructionhasbeenexecuted.(Ignore
theswi instruction.)

(d) Whatwill bein address0x0980 aftertheprogramexecutes?

(e) Assemblethe programusingca6812 , clnk andchex . Look at the S19 file. You should
be able to relatethe op-codesfrom part (a) to the datain the S19 file. Appendix A of the
Evaluation Board User’s Manual describestheformatof theS19 file.

(f) Now executetheprogramin theZAPsimulator. After startingZAP, setthecyclecounterto zero.
Youcando thisby goingto theCOMMANDwindow andgiving theinstruction

eval $time=0

. TracethroughtheprogramusingZAP. To find out how many cyclesit took to execute,go to
theCOMMANDwindow angive theinstruction

eval $time

. Comparethis to theanswerof part(b).

(g) Look at theconditioncoderegisterafteryou have tracedover theaba instruction.Verify that
theZ, N, V andCbitsarewhatyouexpect.

(h) In theMEMORYwindow look atthecontentsof address0x0980 . Doesthevalueagreewith your
answerof part (c)? (Note: ZAP doesnot automaticallyupdatethememorywindow. You will
needto loadthememorywindow againusingtheAddress menuof theMEMORYwindow.)
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(i) You couldchangethis programto subtractratherthanaddby changingtheaba instructionto a
sba instruction.Ratherthangoingbackto thetext editor, modifying theprogram,assembling
it andloadingthenew programinto thesimulator, you caneasilychangetheoneinstructionof
thesimulator.

i. Find the addressof the aba instruction. Do this by looking at the programcodein the
ASSEMBLEwindow of thesimulator.

ii. In theCPU12ReferenceManual, find theop codefor thesba instruction.

iii. In theMEMORYwindow, go to theaddressof theaba instruction,andchangetheop code
to thatof thesba instruction.You canchangea valuein theMEMORYwindow by double-
clicking on it andtyping in thenew value.

iv. Runtheprogramagain,andverify thattheprogramnow subtractsratherthanadds.

(j) Repeat(f) through(h) onyourEVBU. For part(e)youwill notbeableto determinethenumber
of cycles usedon the EVBU. For part (h), usethe ASMcommandof BUFFALO to look at
andchangetheprograminstructionon theEVBU. This is easierthanchangingtheop codein
memory.

2. Considertheprogramin Figure2, which is aprogramto divide a tableof tenvaluesby 2.

; 68HC11 demo program
; Bill Rison
; 1/26/99

; This is a program to take a table of data, and create a new table
; which is the original table divided by 2

title "LAB 2 Demo Program"

prog: equ $0800 ;put program at address 0x0800
data: equ $0900 ;put data at address 0x0900
count: equ 10 ;number of entries in table

CODE: section .text
org prog ;set program counter to 0x0800
ldab #count ;ACC B holds number of entries left to process
ldx #table1 ;Reg X points to entry to process

repeat: ldaa 0,x ;Get table1 entry into ACC A
asra ;Divide by 2
staa count,x ;Save in table2
inx ;REG X points to next entry in table1
decb ;Decrement number left to process
bne repeat ;If not done, process next table1 entry
swi ;Done -- Exit

DATA: section .data
org data

;initialize table1 (COUNT bytes long)
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table1: dc.b $07,$ae,$4a,$f3 ,$6 c, $30, $7f,$ 12,$ 67,$ cf
table2: ds.b count ;reserve count bytes for table2.

Figure2. Demoprogramfor part2 of lab2.

(a) Usea text editorto enterthisprogram,or downloadit from
http://www.ee.n mt.e du/˜r is on/e e308/ la bs /l ab02/ demopr og.s . Assemble
theprograminto ans19 file.

(b) Loadtheprograminto thesimulator. Runtheprogram.How many cyclesdoesit take to execute
theentireprogram?How long would this take on theEVBU?

(c) Use the fill submenuof the memory window simulatorto changethe valuesin addresses
0x0900 through0x9020 to 0xff . Reloadthes19 file.

(d) Setabreakpointat repeat .

(e) Executetheprogramagain.Theprogramshouldstopthefirst time it reachestherepeat label,
with 0x0a in acc b, and0x0000 in x .

(f) Continuerunningtheprogram.It shouldstopeachtime it getsto therepeat label– b should
be decrementedby one,x shouldbe incrementedby one,andthereshouldbe a new entry in
table2 . (Note: ZAP doesnot automaticallyupdatethe memorywindow. You will needto
loadthememorywindow againusingtheAddress menuof theMEMORYwindow.)

(g) Repeattheabove usingtheEVBU.

3. Considerthecodeof Figure3. Do parts(a) and(b) below before comingto lab.

ldab #200
loop1: ldx #50000
loop2: dex

bne loop2
decb
bne loop1
swi

Figure3. Demoprogramfor part3 of lab2.

(a) Answer aspart of pre-lab: How many cycleswill it take to executethis program?How long
will this take on theEVBU?(Again, ignoretheswi instruction.)

(b) Usea text editor to enterthe codeinto a program– you will have to addorg statementsand
otherassemblerdirectivesto make theprogramwork.

(c) Assembletheprogramandrun it on theHC12. How long doesit take to run?This time should
matchyouranswerto part(a).
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