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QI

aEE 323

(a) Pbg'mm.ls Model of68000 @npris ol mey CPU Egislc6. Wilh the aid
of diogsn, €rpllin briefly lhe fuctioG for @h @npoMt in Prugr,@cls

{? m*s)

O) Motorcla 68000 is a nicrepl@ssr lhal na h€n us.d in M&into$ @DPe.
Exptsin bri.0y fou advels8cs of th€ 68000 micmpffi$r. 

(4 m*'

G) CPU and ils m.mry 6m@iqte via the syskm b6. Delemine lhe MimM
mory sia for 68m0 ard €icu&& |ne artdB Mse to -lB .".?;,

(d) I-isi cCR fllls in 68000 nicoptlNr dd d6dib. @h nbdion lf rhe

Slat6 R.grster wlE is 2506. whal is thc flss bii for C, Carry'
(l mks)

(a) Ab$luE AdrLsins Mode !e.d ro f6.b dar. in mdorv. The te vaiatios of
abslure rEd. @ Abslul lrng Mod€ atd Abelut Shon Mod. lrplain ln€

difr@re, ibction sld adwt.8e b€tren th€e iwo artd6sing mode
(6 nDrts)

(b) Gim D(F$oOOO FFIF, Dl = 10000 TIFF dd sl.nB Eejsr€r CCR i3

XNZVC = I I I I l. AI instr*tioE @ ind€Fnd.nt. vhal is th. val* of CCR
aner d€ulitrg de itulbG?
(t ADD.L dl,Do
(ii) suB,B #$?T,Dl
(iii) MULS Do,Dl
(iv) RoxR.B Dl 

(4 Iurs)

(c) wri& rlrc .ppopnab b8rc iEtr*lro. b p|ffi. bils 0, l_9 sld I I of e8!sb
D2. and d@ 3ll oth6. 

(z ndrs)

(d) r hflse the C prcg'u b€lo" to Lh.6sbly ldeuge *'hm a is l@akd in

n(Nry addrs 12000 ed y is l@td in hemory addlK 11000 Thc[ soE
th€ 6ulr for x in dt agistd, D0 dd tbe 6dt for v in D3

ir(y>x)
v-v+x

ele if(y<x)
x=x-y

el*x=Y 
(8 dar*s)

QI



Q]

(b)

aEE 3t33

Explain rh€ dillemt tunctioB oflh. irteml A0 bn *dd u.a<! for:

show lbc srate ofttDs md LDs whd th. 68000 t ilvolvcd in dE following

(i) a brlc wit lo addrs:rooo
(ii) a blac {i|e to addrs 3001
(iii) a wo'd wite to adttts 3O0o

DdiSn p.nial de.od6 for ! s'slem *ith ! ROM devie *ttich is 16* rcd
(32r b),le) strtine addK noD S000000. RAM d€vie which is 64L *otd
(128k byle) strtitrg ad&.$ &om $,100000 erd o@ lnpx/ouqul devie pl@
.t arldFs $80m00 udl $80001l (32 addr6et.

Q,I Brieny €xplai. the r}!€ of Nhnecnlt ued in t}le PIC miqro.hlld
wlEt e its ad@Gge ?

Explain rhe ncoory orgeislion ol tbe PIC I 6F84A nimntolld s

(i) PrcsIm Mefury

Explain the frction ot PORTA dd TRISA Ggisl€r in lhe PIC l6F84A

(d) Vrire o sdbly lsguse prc8te to sel PORT RAo.

Q5 (a) Explain rhe !dv&tas6 of mo @mp.E ro slbrcmine

(b) Explain tn. con@pl of sla.k in the PlC16l84A nicmnlrollq.



BEX 3t3!

G) PIC 16F84 dc rcl have a division i.slrution. TheEf@, wiL s l@rc to
inpl.trnt m itunrerion cdled DIVLW sdich will divi<te d 8_bil Gieted
n@b.r in worting Egisct WREC by 3.Lbii cigled lir.ol nmb.r' 'rh€

divhion Foducl h a 4-bit nMb€r sot d in lowq fou bh of wottioS Egis.r &d
0r sDaftl€r is stored in uppe. fou bii of wo*iry rcshI€.. Exmple of usilg lhis
meF is sho@ b.low:

Mov],w l5h ;Ioad liREc 
"th 

15h
orvtll 04h rdivide 15h i. WREG by literat value

;04h
tResult is a 4 bit unstgned nunbe!
in lorer 4 bit of WREG and remalnder
Is id upper 4 bit of WREG

(10 mdrs)

Q6 ro) SEre rhc DDber of c lel clcle 
'n 

a PIC 
'nstulion 

qcl. 8td the nmbcr ol
ilfulion ctcl.s uhs 

'o 
erauk Lhe following rnsdions:

(t ADDLV 50h
(iD RRF PORTB

{iiD RriTLw 24h
(i!) loRwF FEh 

(4 dlrrsl
(b) whd is difr*@ b€tlH @nbl dir6tiv6 DEFINE a.d EQU? Give . rchr€d

exmple fo. @h ot rheb. 
(4 turr)

(c) CtlculaE th€ DEload 6lE EquirEd in TMRo register lo obiain a delav or 4ms

betweo lhe l@d o!.olion !d tie-lOlI eoins higl! ifrh€ cldt at k 4MHz and

the vsle of PS2:PS I :PSo i. OPTION legjs|r e l:0:0.
(4 bqts)

ld) PIC16F84 is us€dio qmle $breuune I If PIC clak inpui is 200kHz 
'alcular€lobl .lelay lo ex*ute th€ subtuudrel. (Iniliol C=1))

MO\'I-W loh
MOVWI 20n
MOVLW .2
MOVS.F 30h
MOI.I-W .t

t-ooP RRF 20h
suBrt! 30h
BTFSS STATUS2
@TO I,OOP

RETURN



BnE 3al3

Q7 (a) Tbe A,/D mvcnd has o* lo-bit oulpu! deffiinc lhe rc$lution Fr bil dd
calculat lhe €quivare digilal value of lhe ouFur for 0E input siven bclow
(EfcEnevolt sc, t/.y': 5v):

t lv
it 1.25 v
iit 3.45 v

(4 mlrts)

(b) wnte , s€qrcne of iNlrtrclions !o innialize th€ &Elog ro dieilal (A,D) @nvetur
inPICl6CTl it

. PICI6CTI is cl6kdi at 4 Mliz

. A/D clcl tu l_JE

. Aralos itrPli is on RAo
(4 mqts)

(c) Fisue Q?(c) stFs a l€hFrar@ @ntsol svslem aing PlCl6C?l
natuntolld. A tdnp€nlm $Nr is ls€d b *nd the lenp€dm in Mlog
dd lo poeide f.€dbek to tlF nicr@ntroUd Bss'd on lhis le{dbet |he

mict@;ro[6 @ninls lh. h€ra otd lhc @ler it otdo b ehicve dt d6ired

lemp.dne in the pldt

A$uo $ar lhe d.sirEd t mpqarw is b.twa 25'C trd 30"C aid rlE vd6 in
distbl fot 25'c k decirn r 25 od 30pc b <lEilEl l0

rroh the slalddl abov€, dswr th€ quesiios below:

i) Sk€1ch lbe oict@ftolld €ircuit fo. lhe svno and label 0P irtut dd
ouQur pon |hal vou wt b w itr the sfsl3m il

. ft€ sysLm Md ooe edos ch@d

. TIE inpul fd th. {iriver is fou bit3

. T€nFrar@ s4Nr us€d is LM35

Yor circuil should includc:
. Rei ciEul
. Cldk caon
. CoMion berGn wt 3rd PIC
. cn^netion betwn PIc dd driver

ii) AMlyz an<l Plm lh€ preg@ fd thc svsld bt sins flowhtrt
02 dars)



BEE f,II'

FII'{AL DXAMINATION

:a5coolor ::: :

-]\4/t::::(r--

Ptc16C71

6



AEE 3II'

FTNAL EXAMINATION
sEMLstLn sEssroN : Un00309

Spci.l Fur.iio. R.gi'l.r (SIR) F0. Srnd.ry for PICr5FslA

, il''i.'-.".i0*'""m s-tus,sdd "dt'.hdbE tf a{r
i, "* -*'"" "ese's.*. .*RqsFr'rdov-Rd h *idb! n'qa

6F
?m''d:ohFia|4ib.

a'.t)d.,3b.:dfuPi45ccfu,Er
i6 fr

-dffit^&6!Poturo
umlldi.db.s 6dr!

mefuoorsota*'c.

U66ffi :l6s h M@ (mr: c.FH @nF)

F6

6.i'5l].dbb'd'v

EEPRd(]dnes,,m,rF'*,q.F,



oeE J2J.'

FINAL EXAMINATTON

sEMEsTERsEssloN : rr200rr$9
MICROPROCISSOR AND
MlcRdx)NTROLLER

STATUS R.Cr.r.t of PIC16F8'la

F{'M/n RrW4 R/w4 R I R_r Ft/W-x tuw_x Fl/w_r

llr7 brlo

bn 76 unlnco. ..t lvlaidah 4 0

bll 5 Rm: Regidd aak sde<l bls (used lbr d@l #essrE)
or - B4r( 1(30h FFh)
oo = ad* 0100h - 7Fh)

bita To:ftre3ndl
r = ane. powEr_up, qnM lcltucnm d sLsEP nstudon
o = A WDT lid^dn @qed
F6 Pw oo,rn m
1 = Aner Po$€HP d bt !E crnM rGrlclo
o = 3l sdltth dltE 6@P n$ucM

r= The reslrt ot an adlhnEnc o.Itdc operdlo. b zero

o : Th€ resul ot an dtftdc d losrc @ddlon 6 ml @
bd1 crc: crsil dryto|d-bd (rltrFl DDd s@4 @Ei6tlttG)(io'ffi tE pda'llv

is eteed)
r - a l:fr qI fim tE .ur ld dder bd ol tF esull o@ftd
o= No.ary4n i'w 0t 4trr l@ o.der bd ol [E @n

bno c: carryffi bit (ADote DL,,s@!t 6@f lGtuciorts) (rd bor* rE pordv 6

r . A catal| ron tlE [&EI s{ru!61b{ of m een @ofied
o. iro €rry4n rtm fE Mos 9Sdl6nt m ot tu tHn occuE

|{or.: A abt?ctdr E deled bv dt! tlE tto s cdrpl€ldl ol tE set6d ope€m
Fq rol* (Rt! dF) lcstrEts tls blt ls n*d stn eins tE dqh q lod dl|.{
b{l d tE sdfte €qsGr

Ti- 6 z DC

I



BED J23.!

trINAL EXAMINATTON

OPTION R.girl.r of PICt 6Fa4A / PtCl6C7l

FV!!-r FrW-1 tl/w1

REPU: T}ORIB PdI UP EMbIE dI
1 = PCTRTB Di/r rS * dsdled
0 = PORTB pdl{ps ae *b|ed !y iInMdEl F.l |.tcn vd6
I TEDO: |lnmpl Edge s€iecl Dll

1 = hrmpl o nsi'lt edse ol RB0TNI dn
o = hErrupl ('l fafi! edge ol R8tvlin p.
Tocs: TMRo clo.k soure Sdect bit

I = Td6ds o RAUToCK Fn
o = htdEr Gtruclih 4d. .hd (ctKour)
TOSE rMRo S4r@ €dlE s€lecl ul
r = rffit d |rgatsktJd b'rElrdr on Ft !.|'r0c{l pin

o= rretrt d l@ ro.itqh tritsin o RA4.|IOCXI prn

PSA: Pesbr Assg|lml Dlt

r = tt6.der b ciqEd lD [E wDT
o = Pre€ler E slgned to tE ntu€ nFdtre

P32:PSO: Pesls Rale sele.l blls

Bnvil€ ]*tRO Rale rl/DT R*e

2

INTEDG rocs TOSE



AED IIJJ

INTCON ReSitr.r of PlCr6Fa4A

FINAL EXAMINATION

a,wo Rryv.o R/w-o RW{ tl l/{ Fl7w.'

GIE EEIE T0r€ IMTE RAIE TOIF

cEr Global Inl€mDl Enalre bt
I = EEbbs J un6r€d inemtG

EE|E EE Wtne Cqnple|e memtt Enoc on

r = Eis€! !E EE WrlL Cdr$ete in€rrupB
o : Dsables the EE wt{e cdnplele nlmF
ml€: TIiRO Overn@ htertupl E.ade bn

I = En*s fF TMFao |Nletu9r
o = osab€s fE TlrRo Inlmpl
[{TE RBCI/|NT Eieind hletupl En.de Dr

r = En*s tE RAffNT exiernd m|eNp(
o = Dsdk3 0c RaolNr ener|d inlor+l
REIE: RB Pdl ClEngF Inte@pl Emble bll

r = En bles tE Ra pd clsEe h€nuF
o . cr6dr€ tlE Ra pod cnarqe fxflF
mlF: TMRo Olertld Inlemlpt Flag bil

r : ruRO €lblF h5 @trr' ed (06I b. d€e<t h etlY'ac)
o = MIO rEdsld dd nd Mllo,
||{lF:RS/INT Exieinal Intmpl Flag !l
r = IrE RSOINI etbmd nl4pt eo@d (Ml be cl'earcd In totbve)
o = rlE Ra0NT dlernd hrertuDt od nd o.d
REIF RB Pod chdE nmd flag bn

r = Al re6r * ot tE RB7 FE! d6 dEnged sbte (nusl ba c|@ed In sdr*?e)
o = irdE ol $* ns?:RE|r| rt6 h@ crEngEd sble

l0



BDE 32J3

FTNAL OXAMTNATION

Speil Flr.rotr R.gb..r (SFR, DiLSunmD forPICI6C?l

!41
4
9Llrl

;'*l

,6'.t lf{ln I E lE | : I E | :

*

L'dnx=uniffu.ue@4c.|&d4.r6mffi.;utb!*tffid3!'
stl*E,6ftuitrld.o.d'dat

e!l]d d Bdd' Fail d rituoo nm aF

3: tu*idbEdbd,sdbrtubd
I tu rcoN @68 drrFdy hd.ntfu
6 B6d^DCONoRTGs@ fu@Mrff k,6Prcircrtoalidvtuh

t1



ADE 3!I'

T.INAL EXAMINATION

STATIS R.d... oa PIC|6CT|

b'r 7 rRP: Reg'sld A.dL Sel€cl on rur€d ll| ndredadtEsngt
r.Bdk2.3(r00n-lFFh)
0. B4a 0 I (0()|)- FFh)

55 RP1:Rtio Regsld Bad S.lecl b'E ru*d tr fi(l.dd6hq)
1r. aak 3 (r8o|) - lFFlr)
10=8.*2(roolt 17Fh)
01 = Ba* | (Sh FFh)
oo =Bako (00n 7Fh)
E3ch mn( E 1$ btr6

r = ,tler pde.1lp. (:ljd' iBtricto.r
0 = A wDT trEdl ad€a

bn 3: FuiPorcr$rn b'l
1 = And pdEF{ d by tE @lnstuclo.t
o = By ertlto d trE ErP i6trrrc{6

1 = rE estd d a .nttfthc q lolrc op€raM 6 e
o = Trc es!.'l or fi a.ttrctc d boc op€rat ilsdao

d I oc oisn dry,ffi bl r xlgffirpda v'sRRdi
r . A a,rvo, fiF rE ldr h dfer dl ot dE Es]|l cdr€d
0 ' flo dry{ll t8 0E ,r!1 14 6(br bal of tE Esri

btt o c:crrv/ffiblt(AffAdB,gJ@,slM lNfudos)
' = A afv or rm rE trF3l eqrllGr trl ol bE Ein (dn?d
o:No(ffon|-mm'dqcrrlc'tdo|'Fenddrel'
NoE ro 6iFo,tt ooradv b@{g a{dracDo.6*deowa<!nstEr@scdnp|emror
i* *.ra ir*'o eo oue t*tr RF) tslrEhom u|rs bft F roaded witrr srs uE nlh d b'd orhr
bll dlE se reg*r

l2



Bf,E 3233

FTNAL l]XAtrtINATfON

coURsE CoDE : slE l23l

ImCON R.e.rd of Plcl6att

bn7: clE:r1, Gboal hlefi4t En* dt
r = EEdes c oiidcn fiedlprs
0 = Os*. ,l hlenulas

m 6: aDrE: ao cftrlg lnremd Enade bit
1 = Enables l/D inlmpl
0 = Dietles ,/D hlmpl

bli 5: -folE: IlrRo o€rno htemtpr EMd€ bll
1 = ErEd6 rE IUR0 iutdn+l
0 = olsables tE TMRo hle@pl

b{t c: |NTE: Rao/rMI Erte@l Inlmpt EFde dl
r = EJr.*. nE RAO/rMr enerol hlmpl
0 = oE tl6 fF RBI!|NT erlsni ddruPt

dt 3 RBIE: RB tt l cMnge rnlemd Enue lrl
r = E@d6 trE RB pdr chaEe |nlempt
0 = Dlss€s tE RB F.l change |mdnPl

M 2: IqF: Ir/n! o'fric* |nid {lFEqm
I . ruRO resFld h6 *rfi*ed (m9 be cl€€d in sdr€e)
o = TilRo Eq6|el dki rd @mw

bl 1: lNtF: RBo/|NT EtleflEl [lmpl Flao !l
r = lE Rao/NT dlerial htcrrupl o@red (d6t be cle4Ed in ent{e)
o = nE Fra{]/rNT dlsnd iddnDI di(t i.l c4

bd o: RBIF: RB po.t Changp mmpt flag tr't
I = Ar l€st @ or the RB7 Ra4 Fns cnanged state (musl be cleded h solt@G)
o = ilo.E or tE RB7:Raa ptns naw dsns€d slte

It



BED 3I!J

FINAL EXAMINATION

slMEsTEP"s$sloNtl,?{rc8^)4
: MICROPROCIJSSORAND COURSE (x)DF,: BEE ]2]]

MICROCO!mOLLER

ADCON0 R.gnr.r ol PlCl6c7l

Rrwo R/w{ LJi RrW{ RrW{ R4l/{ R/W4 RiW{
GOD''NE

bit74: ADClrr:AOCso: r"O Cq*fslo cur s.H F

D = Fk (cb<* &,h/€d t@ a Rc 6dbtdr)
b[ 5: udnDlmn!.d: R.d 6 0
bI43r cH$:cr{so: A*S charEl s€|.t s

ro = cndrEr 0. lRAdroro)
or = fri.€r I If]AI/rlNr)
10=dFmr2.(R zaN2)
r! = drEr 3. (fu3alr])

brr 2r oo/6FE: A,o cmdn slatus dr

iFms " 
p.q6 r..{r'o uE bi sB !F a? c*b.'

o =,o liii" i- "i r'-q"d* ait' btrs ardnatcdry de'ed !v ha'ld' ffi tr 
'JD 

cog'

or | 
^on:AocdMfhr 

cdncec InFfld naod
| = ffiM 

's 
@dere ltur b€ creaEd in $|k€)

0 = @m6'd 
's 

d @rs€

r = ,D 'ffirs ncd'4 rs opd,.ns
o - tD @Md* modure 

's 
shulotr aM @n{ms rc oledng c@m

N61:Bn5oraDcoM5aGe6jPtp6.RrwbitrtEacr6c71o?IIdivFctrEPrCl6C7r'0t5trr6



BEf, 32I!

FTNAL EXAMINAIION

co(]RsE : MrcltoPRocrrsoR AnD

dronl R.a er oa PlCl6CT l

ui U{ u{ r.)4 u{ lJ4 RrW! R Ar4

bn 7'2: unlntnrbd: Red 6 0
bn 1{ ?cFo1:PCFOo A! 90.1Cs{lguadon contd btb

D

15
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fINAL EXAMINATION

PICI6FEIA l.rtruciio. S.l SuDm.r


