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PART A

B[E]23 3/BEX3 2003

Reset is used for putting the microcontrolle. into a 'krDwtr' cordition.
Microcontroll€( can bdBve rather inflcurately urd€r c€nain undesirable
conditions. In order to continue is proper fimaioniag it has to be reset
meaning all r€isleE would be plaaad in a slarting positiorl Microcontroller
PICI6F84 knows several sourc€s of resets. Give four exanples of these
sourc€s of res€is.

(4 marks)

Micaocontroll€r PlCl6Ft4 can work with fot|I ditrerent configuratiors of an
oscillator. Figure Ql shows one of the oscillarion mode tlTes thal c€n be
operalod by this microcontroller. Based on the ligure given:

(i) Point out the narne ofoscillalion mode

(a)Ql

(b)

(iD Analyze its architecture
(2 mart)

(6 marks)

(c, There are basicdly two t ?es of digital computer arciiteclur€s. The fir$ on€ is
called Von Neummn architecture and laler Harvard archit€cture was adopted
for designing digital comput€rs. The von Neurulm architecture was developod
al Pnncelon University, while the Fhrvard architecture was the work of
Harvard Univ€rsity. lllustrale and explain both arclitectures.

(t nErks)
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BEII3233/8EX32003

PANT B

Q2 (a) Program rnernory has b€€n carried out in FLASH t€chnology. The size of
prograrn memory is 1024 locations with 14 bils width. Define the function of
prograrn mermry in PICl6F84.

(2 rnarks)

(b) Based on lhe coding as follows:

; Mrin Progmrn

BUTTON bdss FORTA 0
goro oN
goto oFF

ON b6f PORTB,O
goto BUTTON

OFI clrf PORTB
gPtO BUTION

crd

(i) Analyze each of the instrucrion by giving a suitable conun€rlt for every

(7 rnarks)
(n) Coirstrucl tl€ flowchart for the above prograrn

(Note : lhe initialization pan ofthe program is given as below).
(4 rErts)

LIST P = 16F84
Ildde 'Pl684.inc"

b6f STATUS, Rm
movlw b'fi)000001' ; RAo is input
MO\.*{ TRISA

movl* b '0m00m0' : RBo is o|npd
InOV'Wf TRISB
bcf STATUS, RPo

(c) ln PICI6F84 microcontrolle., there is no specific commrnd for multiplictrion
operalion. Henc€, the addirg,deoement atd bil monipurrtron iistruction need
ro be us€d for ftis pulpose- Apply these tree iBtrudions concept to produce a
program ro multiply 9 with 4.

(5 rurks)

(d) Conpare the localion to store the linal result for th€ following instructiora:

(D COMF 0Cl! I
(iD COMF oElr 0

(2 r|a Is)



BEE]2.}]/BEX]2OOJ

Q3 (a) Define the meaaing ofcontrol dire€tive tOUin atsembly langusge elem€rit of
PIC 16F84 microcolt oller.

(2 ma*s)

(b) Based on figure Q3, prcduc€ a progam lhal can interpret lhe flow of the
flowdErt given

(5 msrks)

(c) Based on the coding beloq assuming tlrat a crystal frequ€ncy of TMHZ is us€d
as a clock eenemtor.

DELAY novlw TIMEHIGH
noi'$'f COUNTERHIGH
movlw TIMELOW
mor'rr4 COUNTERIOW

DELAYCOUNTER decfsz COUNTERIOW
soto DELAYCOUNTER

movlw TIMELoW
mov*f COUNTERIOW
decfsz COUNTERHIGH
goto DELAYCOUNTER

tetutn

(i) decide a suitable tinle taken to process I irtstruclioo (Note: corEider Ole
fiequ€rrcy giv€n srd lh€ nonnal cycles for miqocontroller to procss I
il|stsuction).

(2 nErks)

(iD prodicr its total time delay.
(4 durks)

(d) Based on the coding in A ard B as follow;

(i) compare lhe purpose ofopaning the bank0 and ba* l.
(l nalk)

(iD differeitiare the rn€aring ofevery irEtruction in A ad B.
(6 marts)

B
bsf STATUS,RPo
movlw b '0O0OI00O'
movn{TRJSA

bcf STATUS,RIo
movlwb'0000llll
mou[{TRISB

4



a4 (a)

(b)

BEE323 3/8EX32003

A 32KHz crystal ftequ€ncy will produce a time out every I second if the
prescaler value of32 is s€lecred. Deferd lhis statemert lhrough calculalion

(2 Erks)

Figure Q4(b) slDws the outsut of LED on Port B that is always ON. It is
intenupted by atr active low input from RBo/INT. The Int€rrupt Service
Routine (ISR) will set the RB7=l ard LED wil ON. The4 the program will
retum form intenupl (RETFIE). On the other hand, if the RB?{, the LED will
OFF dd the program will RETFIE.

(i) Definefie fi$ction ofISR
(2 marl6)

(ii) Predict *trich bit (in Interrupt Control Regisrer (INTCON) ) fiat need
to be set as 'I ' to allow the interrlpt happ€a for lhe above condition.

(4 marks)

(iiD By refening Figure Q4(bxii), produce a piograrn for ISR pan as b€low;
(5 mar*s)

#nclude *Pl6F&l.tNC"

ORG
GOTO
oR6
GOTO ISR

MAIN MO\,I-W
TRIS
MOVLW
OPTION
CLR"F
BSF
BSF
BSF

rooP ooro
END

ISR

b '00000001'
PORT B
b'10000000'

PORTB
PORTB,T
INTCON, INIT
INTCON,GIE

I,oOP

Oa{o
MAJN
Or04

LABI BSF
RETNE

PORTB,T

(iv) Ana.lyze lhe aiswer in (iii) by giving a suitable comm€r for every ro\r.
(? mark)



BEE3233/8EX32003

a5 (a) Define the ftrnction ofprogram counter (PC) in MC68000 microprocessor.
(2 rrra*s)

(b) In the following sequerc€ of instructions, produce the value of D4 an€r the
er.ecution of each instruction.

MOVEQ # -2, D4
NEC.W DI
EXT.L IX
MULS I)4. IX

(4 rn r*s)

(c) Diffcrenliale the overllow flag bit in addition operdtion fo. both oflhe situation
in hble as follow:

3{turcc dcatin|tiotr
Positive number PositiYe number
Nesalive numb€a Nesatrve numb€r

(2 ma*s)

(d) Given D0 = 0000 FrFF, Dl = 0000 0001, D2 = FFFF 8000 and D3 - 0000
7FFF. Lisl lhe cont€nt of ths r€ist€i and statns .egister CCR OO.IZVC) affe.
each aritbnetic instruction below. (Note : e€ch instruction is indep€rderx.)

(D ADD.W D0, Dl
(n) ADD.W D0 , D2
(nD suB.w D0 . Dl
(iv) ADD.B D0 . Dl

(? ma*s)



BEE323 3/8EX32003

(e) The coding below shows the proglaln to calculare fie mean for 5 numbers.
Produce th€ instruction for LOOP part

oRo $001000
CLR.L DO
CLR.L DI
CLR.L D2
MOVE.B #5, DI
MOVEAW #$m200, A0

L(X)P

i,EAN DIVU #5, D2
BRA *

oRc
DC,B
FNI)

$002000
$q$AA,$BB,$CC,$DD

(5 darks)



a6 (a)

BEE323 3/BEXJ2OO3

Asynchionous bus control signal in MC6E000 microprocessor contarns five
signals ttrat needed for external peripheral operalion. Th€te are ASa, R./w',
UDS*, LDS* and DTACKT. Define the turEtion for DTACK* signal and
id€ntiry wh€ther it is an ouDut sgnal or an input signal.

(2 ma*s)

Conpar€ the stales of UDS| and RJW* wllen the MC68000 miqoproc€ssor is
involved in the following memory accesses:

(i) a word re3d from address $003UX)
(iD a blte write to addr€ss $003001

(2 rErks)

(c) Based on the sp€cificalions as follow:

Ddicc D.rio SD.CG SirG Bala tddnag
UI EPROM 8K uerds (l6KB) $000000
U2 EPROM 8K rords (l6KB) $200000
U3 RAM EK words (l6KB) $3,to000

(i) List lhe address rmge atd lhe address lines for these 3 devic.es.
(6 rra*s)

(iD Conssuct the memory table for all the address lines bdanc€ and shou
the minimum address lines thal csn be us€d as inDut to the decoder.

(5 rrla*s)

(iiD Design the memory address decoder circuit bas€d on (ii) thar can be
used to aclivate ore devic€ al a tinre by ref€rring on the addr€ss line
balance and total ofdevice

(4 narks)

(iv) B&sed on (iii), classiry whether this declder is a irll decoder or a partia.l
decoder

( I mark)

. ENI' OF QUESTION_

(b)
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FINAL EXAMINATION

SEMESTER / SESSION : t20l22orl PROGRAMME : BEE
COURSE : MCROPROCESSoR & MCR(rONIRoI-LER COURSE CODE : BEE3233/BEX 32m3

FIGURE OI

FIGURE 03

c1(r)

c2(l

SLEEP

Plcl6FXX
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FTNAL EXAMINATION

SEMESTER / SESSION : y2ol220l3 PROGRnMMI : BEE
COURSE:MICROPROCESSoR &. MICROCoNTROLLER COT RSE CODE : BEE3233/BEX 32003

Frcurul 04(b)

FIGUR€ 04(bxii)

Prc 6€
t6F0a t-

l0



FINAL EXAMINATION

SEMES IER / SESSION : y2ol220l3 PROGRAMME : BEE
coURSE:McRoPRocESSOR & MCROCONTROLIIR COURSE CODIt : BEE323I/BEX 32003

BEE323 3/BEXJ200l

Spc.id Fftnction Rcgiltcr (SFR) Filc S|mmrry for PlCl6Fa4A

r: unfiro1fn u: uncno9.d -: unarpL{lsto{. read .3 o., q= e.aa drp.nG on d|ddo.
tlE lrper by.a ollhe pogm cooier. iot drectt...sbrc PCLATH i5 a lbve eg61. tbr pc<12 !.. The (d66
or PCLATH c.n b€ tanelD ts(t b lho tlpoor tJyr. of rhs prDqram coum.r. tli tha coobnt! ot pc<12:& ar. nev.r r.s_
Tn€ TO- and Fd !r.!.6 rns h tb STATiJS €gst€r ,'a .or :it ced by i Fm eor.:
O?h€. iM po*d-(lp) R€SErs 

'4dude eno.nc RESEr rhrdronfrdlFaid 
''€ 

d,Altug ,-srr Res€i.
On sy oevirs RESEI tE5€ ors ae csrrgured as 

'n.us.Tna b th3 rlue thrl w{ bs r !t€ pon oirlplt tatcn

ll

a:
3:

Bn7 8it6 Bi5 8aa anl ah2 8ir i 8no
R€S€T

{xtr NDF u:€3 coflbrE d FsR !o actssss t].tr u€nbty lnot ? piF.c* ngsr) tl
01n IMRO 6'r'lr Rear Trc cbil,ajdhrq 20
02h Lo'r Oder I bts ot tie Frot rr CMt r iPC) 11

03h STATUS€, IRF -ro
PO z DC c

|nd4cl o* t|.ndy addrs P.tt r 5

c5n 16

06n R87 RB6 R35 RB4 R8l R82 RBI R8O4NT 18

JnmDt|!*rlrt b.3do.|. ftd ar t
03h EEDAIA EEPRoH tBa R.!6tt il 14

0sl E€ADR E€PROM Adr€.s R€o!s€. 11.1,.

W.i€ aute. to. loo€r 5 bis ol rrle Pclrl 11

o€ar f{TcoN sEIE TOiE INiE R8]E TOtF IMIF RBIF 10

iJ36 conterB ol FsR b add€cr o-a drsnofy rnor a prrfjc:l r€lisFr) tl
8,1h OPIION_R:G tr{t€oG Titcs TOSE PS2 PS0 llll 1111 9

8?h id dds I blB o( Pbq|a C6!nl€. (PCi

8th E Fo z oc c I
8,lh FSR hdrecl dab ndro.y .(K.6! oobter 0
85h TFISA *l PORtr{ O.r. Oioctbn R€qt r€t 16

86b tRlsS PORTa D.D O|recrn Ret66t ulr lllt 18
8?h ufiDcma.od b€lirL c.d .! I}
8gn EECONI EEIF WREN RO

891 EECON2 EEPROM Cdrrd R.9i6a.r 2 {mt . olrysh, f.o6r.f, il
w'ic bc'ibr fo. upp€. 5 tt!!s .,r lhe PCli, l1

0Bl I|{rCON EEI' mrE INTE RA|E l0



BEEI2ll/BEXt2003

FINAL EXAMINATION

SEMESTER / SESSION : t20l2mll PROGRAMME:BEE
COURSE : MICROPROCESSOR & MCROCONTROLLER COURSE CODE : BEE3233/BEX 32m3

STATUS Rcgtutcr ofPIC16F 4A

R/W{ RIW{ R/lf,/{ R-l R-l R^+x RiW-x Rlltt-x
IRP RP1 RPT) TO PD DC c

m7 m0

Ul74 unimdd[rrtad: Maintah as o

bfi 5 Rm: Register 8a|k s€bd ffi (used fof drect adtres$rEl
or:Bant(1(80it-FFh)
oo= Bank0l00h - 7Fh)

bA 4 6. Trne-out Ut
I = Aflet po,vef-t,p, qrEt'r lQslnJc{oat, tr slsEp i4structtqlo: A WDT tnle-otrt ocorned

b{3 PO Poucr-Ooan Oit

I = Afref po$err! q try tt|e cLRnD" itEtructioo
o = By executlon of the srrap hstudiarl

bit 2 Z:. Z€'oblt
1 = Th€ regdl ot ar rit|Indic d logrc operatbn ts zero
o = The aegtt ot an {itttrn€{ic oa logtc operdbfi rs mt zero

bit I oc Den cary/DorrTdt (aDlDt{F. aDDr,r,r, suBl,t., sqBr.p tnsfudo.rs) (to{m tE pott ltv
is reversed)
11 = A €ary{d fioan tie 4b lo,v oader bat ot tE resu|t ocdltred
o = No €rry-out fiDm tr|e dth lcw ordef bit of the resutt

b{ 0 C: Cairyefi]frd bat {AIDr.p, aDDLr,6uDLr, aoB!{p irEtrrrcto.ls) ttd ffi, fE poldity b
reversedi
1 = A Carry4itt to|n the Masi sEnmcg[ b|l q: tr}e fesdt ocdned
o= f{o cary-out fro.n f|e ftrost Sjig.dfica. bd ot$|e resdt ocqrred

Nota: A sdrt-actil is executed by ding the &o.s co.npbrnent of lhe secood operd|d.
Foa robte (RRR Rr.F) inslrudioats, tth bit ts loaded with eilt€r lhe f*th or lolr oarbr
ul of &e source reqbter

t2



BEE323 3/BEX32003

FINAL EXATIIINATION

SEMESIER / SESSION : Y20l22013
COURSE : MCROPROCESSOR&MCROCONTROLLER

PROGRAMMi: BEE
coURsE CODE : BEE3233/BEX 32m3

OPflON Rcgiltcr of PICr5Fa{A / PICI6C?I

R At-l Ft^/y- | RIW-I Rl/l/-l FUW-1 Rlw-t R{a,l-1

bit 7 btt 0

brt 7

b'i6

brt 5

b(4

M3

hl2-0

RBPU: PORTB ruLup Enabte Ut
r= PORTB 9dt-uos are disaated
o = PORTB prllups ar€ erlab|ed by indivdrd port taich vatues
ltlTEDG Intempt Edge S€tect Ut
r = lriempt oo rtslng edoe ot RBOTNT pn
0 = Interupt m fallifE edge o{ RBo/INT prn

Tocs: TMRo clo{i( source setect bn
r= Transrtbn oo RAUToCKI prn
0 = lrnerEl lrEfuclbo cy.le ctock (cLKouT)
ToSe TMRo Sonce Edge Sded Ut
r = |nclenEnt o.t tlgfFlo-tow traosilior| on RA4lloctc rjn
o = lrider|ent on lolrr-tchi:n bansitidt o.t RAUToCKJ dn
PSA Presaabr Assig.rnent bit
r = Prescaler is assigned io tr€ WDT
0 = Prescaler b assig.led to lhe Tirnelo modde
PSz:PSO. Prescdef Faate S€tect bds

Bn \Eue TLIRo Rde wI)T RAe

o01
o10
o11
100
tol
t1l

2
4
I
32.u

: 128
. 256

1

I
I
1

:1
2

i8
'.32
:6d
' 124

RAPU INTEDG lDCS PSA PS2 PS1 PSO



BEE]2l3/8EX32003

FINAL EXAMTNATION

SEMESTER / SESSION : Y20122013
COURSE : MCROPROCESSoR&MCR(TONTROI-LER

PROGRAMME : BEE
COURSE CODE : BEE3233/BEX 32m3

INTCON Rcgirter of PlCl6Ft4A

R/W-o FUW{ R'\ r-0 RflA'-O R4V-0 Rrl/V{ R/W-o R/Il\tr
GIE TOIE INTE REIEITOFIINTF RBIF

bat 7

CIE: Giooal hl€rnpl Enabte M
r = Enaues al t.rrnaked hlernDls
o = ctsalrles dt nt€rrupb
EEIE: EE Write comptete Interrupr ErEbte bll
1 = End€s lhe EE wlte co(rEble intefrulb
o = Ds*les the EE vv'ite cofidete intenuDt
TolE: Tl,lRo Overffow Intern{,t Enabte bit
r = EnaDl€s U€ TMFO hteruDt
o = Dsables the TllFlo interiuDt

la{TE. RA0INT €xtefnd hEr.upt Enabte bit
1 = Enables 0€ RBO/INT exte.nat tn[€rfi]li
o = Dsdles the Flgi0lNT exterd ir{emlpl
RBIE: RB Po.l Ci|dEe Inte{nrpt Enabte Ut
1 = En$les tlle Ra po.t dratge ir eFupt
o = Ds$les ttE RB port draEe t{e.nd
TolF TtlRo o'fertow hiern4ri Ftag bd
r = TMRo regble. h.rs overflfled (mtst be deaed in soflffire)
o = TMRo regbter diJ not or,efltort
INTF: RBO/INT Erl€rnat trnem-pl Ftag bl
1 = The RBOTINT exiemd intenupl occilned (nxJst be cleaaed tn sointre)
o = The RB0INT exbrnd inbnugl dd not o<q.r
RBIF: RB Porl Change tr{ernpt Ftag b{t
r = At ei6t one of the RB7:R84 gns cnanged sbte (lrusl be cteared in sottwarc]
o = i$ne ol ttE RB7 RB4 r*rs have ciar|ged stde

bit 0

bit 7

bn6

bit 4

bn3

bat 2

bit 1

b(0

l4



BEE3233/BEXI200l

FINAL EXAMINATION

SEMESTER / SESSION : Y20122013 PROGRAMME : BEE
COURSE : MCROPROCESSOR & MCROCONTROLLER COURSE CODE : BEE32]3/BEX 32003

Plcl6trt4A ltrrtlucdon Sct Sumrtry

tash L56

BrIE.ORIEITED IIIE REGIITER OPERATIOTIS

cottF L d
D€CF f, d
o€cFsz I d

rNcFsz i d

Rolt -en t ttrlgt C*.y
Rod. RiOhl rrnG{h G.ry

I
I i2)

1{2)
I

I
1

oo 0!1 dtft fflf
oo 0ror dlff flll
oa 000r lfff ffff

oo roo]' dtft fflf
oo 0011 alft ffff
oo rDlr dfff fffl
oo r01o afff tfff
oo rlrl dff! ftta
oo 0100 dfff fffl
oo lono dfff ffff
oo 0000 lfff fffl

oo rrol dfaf fftl
oo rroo dfff ffff
oo 00!a dfff tfff
oo 1110 dfff fffl
ao otLo dttf ttft

c Dcz
z
z
z
z
z

z

z
z

c
c

cg6.2

z

12
1_2

2

t.2
t.2

1.2

1.2
,'2

1.2
\.2
t2
!2
't2

BI]ORI€NT€D FIE REGIgIER OPERAIIOI{s

8SF tb
EaFSC I b

1

I (2)
| (2)

or oob| hfff fffl
or otbb tlff ftal
or robb bfff frrr

12
i2
3

LITERAL ANO CONTROL @ER TIONS

ADDIW

GCTO

RFTFIE

REIUFW
SLEEP

Ind@. OR lit r:l ridr W

E .taiv. OR ltdar w',l W

2

2
I

2
z
a
!
I
1

1r rrr: t*t *l(ll
r1 1001 **J! tttt
ro oltL lttt *hl

ro lkkL rHrr tltt
ll 1000 tttt ]_tt]
rr oor rktL L)rrl
oo o{00 0000 100r
rr 01* tk}} Itrl

tr 110x rk}l( r}}k
11 1010 tklt t}}t

z

z

TO,PD
c Dc,z

z

I5



BEE3233/BEXl200l

FINAL EXAMINATION

SEMES IBR / SIISSION : y20r22013 PRoGRAMME : BEE
COT RSE: McRoPRocESSOR & MICROCONTROLLER couRsE coDE: BEE3233/BEX 32003

Drar Tr..rftr hst uction MC6gn0

II.oiry TvPC OFlnnd 6i2.

MOVEM

LEA

EG

SWAP

CLR

Load efEctivc

Exchdg!

Sn4

clea

MOVE EAr, EAd
MOVE EA,CCR
MOVE EASR
MO1rE SR, EA
MOVE USPJ.0
MOVE AT,USP
MOVEA EA-Aa
MovEQ *ffi(,Do

MOVEM RTLInt EA
MOVEM EdRlg_bt

LEA EA-A'I

EG RaRy

SWAP D!

CLR EA

E, t6,32
6

l6
l6
32
32

t6 32
6

16,32
t6,32

32

16

t6.32

(FAr) e lAd
(FA) -+ ccR
(EA) -e 3R
SR -+ EA
ttSP -+ A!
A!rUSP
CFA)J ro
fiOc(-e Do

R.g_list + EA
(EA) --r nlllsi

EA --r An

RarrRy

Dnl I :l 6 <t Dnl5 0

0+EA

Compsrt d T6t MC6gXn lBaructioE

l!t*Dotrrc frleiniry T}?e Oper d Ste Ol|ar;|tiotr
uMf

TST

u(!lrpde CMP El.Do
CMPA EI'AJ!
CMPI iFJOO(EA
CMPM (Ay)+,(AY)'

TST EA

E, t6,32
16,32

E, 16,32
E, 16.32

E, t6,32

N, i[4 y, c
N,Z,V,C
N,4V,C
N,.4 V, C

N,.4 V, C

l6



BEE3233/BEX3200l

FINAL EXAMINATION

SEMESTER / SESSION : V20122013 PRoGRAMMB : BEE
COURSE : MICROPR(TESSOR & MCROCON IROLLER COURSE CODE : BEE3233/BEX 32003

l,oaic.l MC6gm |||ltrucaion

Bit Mmipulrtion MC6800O Init uction

IUDerEdc IlIe rinC Tlre ODer:rDd sbe OlFmtion

OR

AND

EOR

NgT

Lpgrcal OR

f.ogical
eaclusrve-OR

LogGal NOT

AND EA,D!
AND D4EA
ANDI #)OO(EA
ANDI #M.CCR
AXDI #F6,SR

OR EADo
OR DD,EA
oRr fioocEA
oRt {r&ccR
oRl *qoo(sR

EOR DrrEA
EORI #JM(EA
EORI #JOqCCR
EORj trEO(SR

NOT EA

8, 16,32
t, t6,32
t, 16, 32

E

l6

E, 16,32
E, t6,32
E, t6,32

E

t6

8, t6,32
t, 16,32

t
16

E, t6,32

(EA) .Dn + Dn
D! (EA) + EA
fl{Xx (EA) --} EA
#)<XX CCR-+ CCR
#)CO<.SR+SR

(EA) + Dn -e Dn
Da + (EA) -t Eq,
frqcc{ + (EA) -t EA
iQCC< + CCR -r CCR
#)C{)< + SR -r SR

Da @(EA) -+ EA
*tCC< O(EA) --r EA
*)oO< e CCR --r CCR
{DQO( @ SR -+ SR

rEA=t -+ na

IlDrDric lleadry T)?" OI|eIaDd Size OtFrntion
BTST

BSET

BCLR

BCHG

Tcrt a bn

Test a bit dd
set

Tast a bit ad
clcar

Tcst a btr ad
chaoge

ts t:'t *xi(lt!-A
BTST DAEA

BSET #)OOqEA
BSET D4EA

BCLR #FO(EA
BCLR DaEA

BCHG *D'N,EA
BCHG D4EA

E,32
E,32

3,32
E,32

E,32
8,32

E,32
E,32

EA brt --r Z

$ bh-.) z
I + EAbc

EA hit -+ Z
0 -+ EA bit

E bit+ z
E bit + EA bir

t7



BEE3233/BEX3Z)03

FINAL f,XAMINATION

SEMESTER / SESSION r V20l22ol3 PROCTIAMME : BEE
ColtRSE : McRoPRoCESSoR & MICROCON'IROLIER COURSECODE: BEE3233/BEX 32m3

Rotrtc MC6&m Instrucaion

Bcc lnrtructioo

IIFDDic Irleaniry T)?e OFrurd Sh. OFrrtion
ROL

ROR

RO)(L

ROXR

Rotde lrft

Rotal€ nght

Rotatc tc$
though excrd

Rote right
though c*cnd

ROL rffi,Dy
ROL Dx,ty
ROL EA

ROR ffi,Dy
ROR D,|Dy
ROR EA

ROXL flm(Dy
ROI(L DEDy
ROI EA

ROXR #JOd,Dy
ROln D,!Dy
ROS. EA

E, t6,32
8, t6,32
8, t6,32

8, 16,32
8, 16, 32
8. t6,32

8, t6,32
E, 16,32
8,16,32

E,16,32
8, t6, 32

4 16, 32

Instruclion Mcaning Arilhnctic Iflhe t rt is true
BEQ loual to zero U Z=l
BNE \,lot Ecurl to zero U 24
BMI vtrnus U N:I
BPL llus U N=0

BCS/LO larrv Set/Lower U C=l
BCC/HS larrv Clear/Hieher or Salne C=o

BVS )Verflow Set s
BVC )verllow Clear s
BGT f,reaTer lban s zr'(NevF{
BLT -ess Than s NOV=l
BGE 3realer than oa Eoual s NOV=0
BLE -ess than or E{ual s Z+(N@v)=0
BHI {ieher c+24
BLS -ower than oa Same U C+Z=l

IE




