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Ql (a) Erylain the differences between microprocessor and microcontroller.
(5 narks)

O) DifrereNtiate betrn'een llarrard and Von Neurnan Arclitectule in terms of architecture
ad give the advantages oftlarvard over VonNeuman architecture.

(5 narks)

(c) Explain the function for LP and HS modes of oscillation.
(5 marks)

(d) Analyze the soquence instruction below and find the value inside file destinatiog bit
C, DC ardz flags for each in*nrction.

MOVTW 78H
MOV$|F 3OH
SUBTT{ zOH
INCF 3OH
ADDTTF 3OH

(10 ma*s)

Q2 (a) Interrup is a very useful mechanism for eve,ry microcontnoller.

(D Erplain the process of idemrpt in PIC16F877A microcontnoller.
(5 tna*s)

(i| Write a soquence of instnrctions to initialize the intemrp on RB0. The intemtpt

must be detected on every rising edge ofthe signal applying to RBo.
(5 mrks)

(in) Erylain why the programmer must cler tbe internryt flag bit a$er every internpt
occuned"

(2 ma*s)

O) TMRo is an 8-bit free nur time,r of PICI6F877A. Determine the value of
OPTION_REG registen if the TMR0 is used as a timer mode. Given the clock speed

for the microcontoller is 4MHz and prescaler to be usd is dividing by 32-
(3 rnads)

(c) Forthe signal shown in X'igure Q2(c),

(D Determine the value of I, for serial communicatbn wittr transmission rate of
9600 baud. The system used one start bit, one stop bit and no parity bit. 'What are

the morimum clraracters that can be sent in one second?
(3 ma*s)

(ii) Name the registers (irrchrding their addresses) in PIC[6F877A that ned to be

initislized in oraer to seNd tho&ta via RS323 standard. Furthermorg srggest and

etplain the values in the given registers. Given clock frequency:4 MlIz.
(7 marks)
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Q3 The line-follower robot is a robot that capable to navigate around the environment by using
a line as a refercnce for navigation. Figune Q3 shows the orientation of the sensors and its
connection to the PIC microcontroller. The navigation path is shown in the Figure Q3(b).
From the specifications above, answerthe following questions:

(a) Suggest the best sensor to be used for line sensing
(2 marks)

O) Draw the program flowchart for the robot to navigate through the path as shown in
Figure Q3O). Tabh a3O) shows the relation between the PIC's inputs and the
movement ofthe robot.

(8 ma*s)

(c) If an analog IR sensor is attached at the front of the robot for distance measurement
(betrreen the robot and an obstacle). Given the range of measurement for this sensor

arebetween0mandlm.

(r) Calculate the resolution per bit of the ADC if the refercnce voltage is 3V.
Note: use I bit resolution for ADC.

(2 narks)

(ii) Determine and explain the values of ADCON0 register to be used for ADC
initialization if the clock frequency for the miuoconfroller is 10 MHz. Analog
input is atRAl.

(5 marks)

(iil) Write a sequen@ of assembly program to stop the robot when it reaches 10 cm
to the obstacle. Note that, the robot's wheels are attached to the DC motors.

Show how the PWM is initialized.
(8 marks)

a4 (a) Describe some ofthe advanced features found in the Intel 8086 Processor
(3 ma*s)

O) An offset is required to map to physical address location 002C3h.

(i) Determine the offset value if the corresponding Code
002Ah.

(il) Illusftate your answer using a diagram.

Segment register is

(3 marks)

(4 marks)

(c) Int€l 8086 microprocessor has eight types of addressing modes (Immediate, Direct,
Register, Register Indircct, Indexe4 Register Relativg Based Indexd and Relative
Basd Indexed). Bas€d on Figure Q4(c), complete it€ms (1) to (12) in Table Qfl(c).
Assume all the instuctions are in sequence from (a) to (e).

(10 marks)

(d) As a softrrare engineer, you are assigned to do the checking for data comrpted in a
systerm. Assume thatthere are 4 bytes ofhexadecimal data:25H" 6211 3FII and 52H.

Perform the checksum operation to ensure data integrity in the given system.
(5 ma*s)

- ENID Or QUESTTONS -
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SEMESTER/ SESSION
COIJRSE

FINALWION
: sEMn/20t5narc
: MICROPROCESSORA}.ID

MICROCONTROLI^ER

PROGRAI\{ME : BEJ
COIIRSE CODE : BEC 3M03

111
Data character

Figure Q2(c)

F'fuure Q3

Left Mfrh RiSt
Sstsw SErBs Smsor

Robot
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SEMESTER/ SESSION
COTJRSE

FINALEWION
sEM rI 120r5120t6
MICROPROCESSOR A}.ID
MICROCONTROLLER

PROGRAIVIME : BEJ
COUR"SE CODE : BEC 30403

Sfrop *
lrs*t*srt
rtu-3

F'igures Q3(b)

Table Q3(b)

ne

Sensor

ResponseLeft Middle Right

0 I 0 Go Straight

I 0 0 Turn Left

0 0 I Turn Right
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SEMESTER/ SESSION
COt'RSE

I'INAL N

sEM Ir | 2015/2016
MICROPROCESSORA}.ID
MICROCONTROLT.ER

PROGRAI\{ME : BEJ
COURSE CODE : BEC 30403

Address Memory Content

o1fi)o

olm1
o1002

o1003

01004

o1005

o1fl)6
o1m7

o2(m
o2m1

02002

o2003

o2004

o2m5

o2006

o2007

2fin8
02m
o2mA

o2mB

0200c

02mD

o200E

o200F

88

AB

9B

DA

c5

6E

r)4

t.=

10

34

AB

15

CD

EF

8C

55

3E

97

L2

68

44

93

CF

2A

F'igures Q4{c}

s{186

00ul IP

01{il}

0300

0tm

s
os

$5

15tr4

0005

SACA

ro41

FS(

BX

$(

DX

000?

00{5

00{}8

0m2

SP

gP

$l

DI
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FINAL EXAMINATION

SEMESIER/SESSION : SEMil/2015D016 PROGRAMME : BEI
COURSE : MCROPROCESSORAI{D COTRSECODE : 8EC30403

MCROCONTROLLER

Tabh a4(c)

Instmction Types of
Addrcssing

Mode

Physical addrcss
(show the

calculation)

New mntent of
rcgister or
memory3

(a) MOVCX, IBXI

(1) (5) (e)

(b) MOV [oAH], BX
(21 (6) (10)

(c) MOVAX,2H [SP]

(3) (7',) (1 1)

(d) MOV DX,o3hlBXltDlI
(4) (8) (121
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X'INAL EXAMINATION

SEMESTER/SESSION : SEMtr 12015/2016 PROGRAMME : BEJ
COIJRSE : MCROPROCESSORAI.ID COITRSECODE : 8EC30403

MICROCONTROLLER

PIC1 6FS76A'877 A REGISTER FILE iilAP

lndirect affr-{l
TMRB

PCL
STATUS

FSR

PORTA
FORTB

PORT'C

PORTD{II

PORTE{I}
PCLATH

INTGON

PIRI
PIR2

TSrtRlt-

TMRIH
TTCON
T.MR2

TzCON
SSPBUF

SSPGON
CCPR1L
CCPR1H

CCP1GON
RCSTA

TXREG
RCREG

CCPR2L
CCPR2H

CCP2CON
ADRESH

ADCONO

Genenal
Purpose
Register

96 Bytes

Bank 0

Fib
Addrcss

Fib
Addrcss

File
Addrcss

Filc
Address

filtt
$1h
02h

03h
04h
05h

06h
t)7h
08h

txgh

0Ah
oBh

GCh

oDh

0Eh
$Fh

10h

11h

r2h
13h

t4h
r5h
I6h
t7h
1Sh

tgft
lAh
lBh
rch
rDh
lEh
tFh
mh

hdirest addr.tl
OPTION REG

PCL
STATUS

FSR
TRISA
TRISB

TRISC
TRISDTI'

Tp1SEtll
PCLATH

INTCON
PIET

PIE2

PCON

ssPcoN2
PR2

SSPADD
SSPSTAT

D(STA
SPBRG

cMcof{
cvRcoN
ADRESL

ADCONl

General
Purpose
Regbter

80 Bytes

acBesses
70h-rFh

Stlh

s1h
82h
83h

84h
B5h

8Sh

87h
88h

8Sl
8Ah
8Bh
8Ch
8Dh

8Eh
8Fh
Sfl
slh
g2h
g3h

s4h
gsh

Sfl
97h
g$l
ggfl
gAh

gBh
gch
gDh

gEh

9Fh

AGh

lndirect addr:fl
TMRO

PCL
STATUS

FSR

PORTB

PCI.ATH

INTGON

EEDATA
EEADR

EEDATH
EEADRH

General
Purpose
Regbter
16 Bytes

General
Purpose
Register

8G Byt*

accessies
70h-7Fh

Bank 2

l(xlh
10th
102h

103h

104h

105h

ltFh
107h

108h

1$$h

1oAh

lnBh
1(rch
10Dh

1oEh

1$Fh

110h

11 th
11 2h

11 3h

114h

115h

116h

11 7h

11 th
11 gh

11Ah

11Bh

11Ch

11Dh

11Eh

1,| Fh

lmh

180h

181h

t82h
183h

184h

185h

18Sh

187h

188h

1ggh

rSAh

18Bh

18Ch

18Dh

18Eh

18Fh

1goh

191h

rgzh
193h

1S+h

195h

1S6h

1gZh

1g8h

1Sgh

1gAh

1gBh

lgch
1gDh

rgEh
lgFh

lAOh

7Fh

EFh
F0h

FFh

16Fh
170h

lrFh

TEFh

rFoh

lFFh
Bank

ry
Note l:

2:

Unimplemented data nerrxlry locationsn read as 'CI'-

Not a physical rryister.

These registers are not irnpkmented on the PIC16F876A-
These registers ate reserved; maintain fiese registers dear-

lrdtuest addr.fl
OPTION REG

PCL

STATUS

FSR

TRISB

PCI.,ATH

INTCON
EECONl
EECONz

Res*
R Ht

General
Purpose
Register
16 Bytes

Genenal
Purpsse
Register

80 Bytes

acoesses
70h - IFh

Bank 3
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F'INAL EXAMINATION

SEMESTER/ SESSION : SEM fi,l201512016 PROGRAI\{ME : BEJ
COURSE CODE : BEC 30403COTJRSE : MICROPROCESSOR AIII)

MICROCONTROLI-ER

SPECIAL FUNCTION REGISTER SM

L.qana r(= rrtkrxfft, u = tstdtaruEd, q=r,*|edepenGm ccrffiqr' - =wrttFemente4 |ead als'o" r = fesett€.1-

Sha(hd loealims ile trtlnplc|tl€dcq r€ad as'0'.
Iot t: Iheepefqieoflt€grogEnrf,nfierismtdfecfyaGA*.PCLAlllbalE5hgl€gismrFt|ePe<128>,rilw

wftrds ae tansfcned blhe upperbyte of fie gogrem co|xftr-
*. frb FsplEano psPtF ile l€serlred s Ftcl6F873Ar875A de$es: d'r'Ets lmhtNh t|ese bf,s ded-
3: TtEsct€g[*erscmbeflftfcssedtsnmybah
.* PORID, PORTE TRt{it} and TRISIE nc rd inpEmcnbd dr FG'GF873Ar876A tletri.}es, Gd G'0'-
5: Bil i0 of EEAOng fnFE nenbd dty (r| Ue P|c GF876Af8t7A (briaes-

irffress Naan Bn7 Bilt Bir 5 Bit{ 3*3 Bn2 Bil1 Bit 0
tHlr on:
FO& BOR

Dcbtli
oil Fgc:

Bdd( O

6g1Fl FIT}F Atrrsff€ Sris bcdin uses conbrilsof FSRb aftles dafra msrnry{rctapfrysftd regbter} osorl 0000 31,150

01h TrfrRt) Tmedt lforff{e Reg*iler to(foc :ocu( 55,150

ffiit3l PCL Progrilr euftr {PC} Ld SitptlFcant qfiB o$ss 0000 30, 150

ffihtll STATUS IRP RPl RPT} TO FD 7 m c 0S01 l:oar 22" 150

O411tll FSR Fxfed Data tfefisy Adtlress Polnter toffi )omc 31, 1flI

05lr PORTA '--. 1 .l trORTA D# Letcfi ti,t€n *rltten: PORTApFlsSlen reetl -Ox OO0O 43, t$l
tFtl PCRTB PORTB Data l*atcn ufiFn wrllEfi: F0RTB p{rs tyhen red Exrsr xlEEtt 45, t 50

07h PORTC PORTC D# Lahn tfilen wtftn: FORFC pns uthen read :ffic :oacc 47, | 50

ffif{l PCIRTD PORTD tlafia tatfi utwt wrfiert- PORTDpfrts tifwl r"ed lffi :mor 48, 158

ffiit+l PORTE i.*.i!.
jti, '.i- -' '"r1 RE2 RE1 REO -)ffi 49, f50

ggiflJl FCNATH
ii:j,llrr,,...!i

:-
f,Vrre Buf[er frr$e Wper5 blls dfrE Hogtrfln Cow*er -0 0$00 39, I 50

ffid3l It{TCOtrt GIE ffiE TMRGE TNTE RBIE TI'IROIF hTTF RBF OGS{I OOOx 24, 150

trch PRl p5trrFt3l AIXF RGIF T)flF ssprF CCPIF TNffi2|F TTIRTF 0000 0$00 2S. 150

ff)h PRz cfrfrF ,."4. EEIF BCLIF CG?2TF -0-o o--0 28,150

(Eh TIiRIL HoHiU Regft*er tr$e teffit Sttr*fkilfi Byte of the lFbft TltRl RegEner :gExrc Foq 60, t50

(Fn TMR1H Hololg RqF# tr IE triost Sty*ffifr Ey{e d frte f 6-bil Tlt/Rl Regfisiler lnm( Jclffi 60, 150

1$l Ttcof.l TlcN(ffir TlCKPSO TIOSCEH ffi TIRTGS T[ffitor'l -00 0000 57. 150

tlh TlrfRa TiTEr2 Mofi$e Regishr CIso$ o$00 62. lfll
l2}l T2CSI rc{.JTPS3 M.'TPS2 TOUIPSl TOUTPST} T}roON TzCil(PS1 Tru(PSO -tltlo osso 61,150

t3fi SSPBI'F Synctronqs Serbl ht Receire SlHffraurnn reg[ster :o(]or Ioffi 79, 150

1{tl ssPcoil wcq- $sPov SSPEN CKP ssPtfr3 ssPf,i2 SSPMI SSPMO 00$t) orl00 82, S2,

150

15h CGPRTL G@ft$#r1{t-sB} )mc looo( 63, 1 50

lStr CCPRIH ft$ffil{MsB} Frot, nEG 63, f50

17fi ccPlcsl CEP1X CCPTY ccP!trt3 ccPlM2 GCFIMI GCP1Tffi -$0 o$tlo 64,150

lSl RCSTA SFEftl R)(9 SREN MEN ATX}EI{ FEM OERR ru€D 0000 000x lre r50

lgfi N(REG USART Trarsnft flata tugftfier otlo$ o0Go 1f8, 150

tAfl RffiEG t sARTRffil$effiRegister 00011 o$oo 118, 150

lSl CCPR2T- Regi*rz {LSB} :offi tcooc ffi, tfll
lCtr CCPR2H csffswRe*ster2tlisB] rxoct xtooc 63, 150

lDh ccP2cs.l ccPzx CCP2Y CCRilil3 GCP2rtz ccFztrll ccPzfitr] --ot} ot}00 64, t50

lEfl AT}RESH Art) Resufi Rsgi$erHbh qrb rcxfcx xKlcr 133, 150

lFn ADCOr{} Aflcsl Afffil cils2 cHsl cHfio GO,DOIITE AT}ON oo00 il0-0 127, 150
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FINALEWON
SEMESTER / SESSION : SEM Il / 201512016 PROGRAMME : BEJ

COURSE CODE : BEC 30403COURSE : MCROPROCESSORANID
MICROCONTROLLER

SPECIAL FUNCTION REGISTER SM (Continued)

Address l{anre sit t 8it 6 Bit,5 Bit4 Bil3 8it 2 eit I Bit o
Vdue on:
PCI*, BO*

tlebi[s
oG FngF:

BEdrt
8tr|Fl INDF ,qffr€sq*rqg 8tis lscatsr uc€s s*erds of FSR b eddr€ar d#a mernory tnd s pfry$cal re$lbrl oo$8 $oGG 31" 15{l

8lh OPNON-REG RgPU IT{TEDG Ttlcs T(FE PSA PSz PSl PSTI 1111 1l_11 23- 15tl

83hFl PCL Prugram CornEr (PCl Least Sbni*car$ Bye oGos 00Gc 3{I" tffl
sstFl STATIJS IRP RFT RF$ Tg FO z DC c SS$l rlTx 2?, l5{l
84fitrt FSR ffiircd DSo HcrnoryA*ktsr Po*&tr ]CEElr 2CETIE 31.15{l

85h TRlsA trgRTA D*a Direclicn Regisbr -11 1l-l_r. 43" 150

Strl TRISB PORTB Dais t)iredin Reqisbtr 1l_3.1- 1t1]. 45" r$t
fi7h TRTSC POftTC tlsEl tlireclfrn Re{j#er 1111 ].rt 1 47. r50

strlFl TRISD PORTD $stc D3recfion Reg|f€hr 111.1 r.t1L 4S" 151

8s|fl| TRISE rsF osF ECIV FSPililODE PORTE Oatil Dirrdinr bits sco$ -3-L1 50. r51

8$r{r3l PCLATTI Wrib $rmr for trc rUFGr 5 liE of fte Frogran Counter -o flocg 3{1. 15{t

8aN{31 IT{TCCIN GE PEIE TITR$IE INIE RBIE Tlilrn$lF INTF RBtF SGS0 0{}Sx 24,150

8Ch PIET PSF[EI4 ADIE RCTE TXIE SSPIE ccPlrE TITR?IE ThIRI IE fiGOS {}OGG 25.151

SDtt PIE2 citfE EEIE BCLIE CCPgE -G-e 0--s 27" 151

EEfi PCON POR BOR _qIqI 29,151

8fh ttn@ner*C
sI' tmirrnlawr*C
glh SSPCONS GCEN ACKSTAT ACKDT ACKEN RCEN I PEI{ RSEF.f $EN 0s00 ssG0 8$. r51

9tft PR? T:rner? Petud RegisH 1-r.11 1111 s2" r51

93fl SSPADD Synchrormls Serial Port {FC mo{te} Addrese Registetr sG8il SilSG 79" 151

9{lr SSPSTAT suP CKE DfF F g R/W u* EF $GOS $$GC 719. 151

g5fr t.k*reerer*C
gtrt Lttnrelenenbd
g?rt t.F*s$errcriled
g$l TXSTA CSRC TX$ TXEN SYHC SRGH TRi'T TXgD oE00 -01s lrt 15r

gtrr SFBRG Bsnd Rsb Gcncrsttr Rcgis'tcr gG0s 0[GG t13, tsl
gAh tJnilrererneueC

9gl tffirsmC
9Ch cf#eof{ c20{JT ClOUT cSrNv Cl IH\J crs cltfrz cMl c*to osDs 0111 135, 151

gllh cvRcoN CVRED* CVROE CVRR CVES clrRz cvRl cvRo sco- iloGs 141, 15t

gfh ASRESL AJE| Resut RegF&r Lw Eyh :aclfc :Etcl(f,t 133, 151

gFh ApcoN'l ADF[N AtrC5? PCFg3 PCTG? PCfGT FCFGg se-- 0s0s t2E. 15I

l0 CONFIDENTIAL
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FINAL EXAMINATION

SEMESTERi SESSION : SEMtr/2015/2016 PROGRAMME : BEJ
COURSE : MCROPROCESSORAI.ID COIIRSECODE : 8EC30403

MICROCONTROLLER

SPECIAL FUNCTION REGISTER SM (Continued)

Lrg*!c: x=mlspwo.u=rtrE ta'rged,g=vdue@endsoncordilix|,-=tmimPlernented,|eadas'o',r=re6erY€d.
Sfiaded locdidls te unir|$etne1ied, read 6'0'-

l{tr l: TtGupp€frytedtheprograrncorr*erisrotrtirec0yaccesshle-PCLATHbahoniryrcgFlerbrtlePC<128>'ulce
contnEae filsfiened tothe Wper @ of 8|e progrdmcounfter-

2: &'ts psplE ard PSPIF re reserved on PE16F873AE76A d€dces; d$,ays tnd*air $ese bils cbtr-

t: Tttese tegFte|s Gan be add€ssed tom g|y bank
+ FORID, PORTE, TRTSD ailt TRTSE ae not inptemfibd dr PE16F873A,676A (bri(Fs, ted as'O'-

5: Bir 4 of EEADRH irdernenbd oltly ofi &e Plc16F876Ar8rA {bric€s-

G ilam* E BilI Bil5 Blr{ 8il3 "-l "-'_l -,1 \f;alrn on: 
I

FOR, BOR 
I

Iletails
on pagF:

Eank 2

imhtsl INDF Adrfesshg frrb bcat*rn uses cofiter8 of F$R b Stfese da*a rnemory (rnt a pfry:$cal regbhr) 0000 0000 31,150

10th TMRO Trrst! lllottuh Regisfier FOO( :OOOC 55, 150

1CIzntr| frcL Progran Cu.ffiers {PG} Le6t Signirm* Byte 0000 0B0s 30, 150

lGlfiffi STATUS IRP RPl RPO TO PD z DC c S0O1 l:ooc 22,150

104rpl FSR lndkect Dda I'Ientory Adtfress Po*nter roos rffic 31,150

twt
1(Fh FORTB PORTB Data tetfi *tlen wrifren: trORTB prts utlsl read :cro(:r :ogctc 45, 150

fUY,*l ,

$Sl w
1g;ry1t|'31 PCI.ATH W?ite Bulhrbr$e UFF€rS bib dffte Ptrogran Cutrtter -0 0000 sl. 150

loB[tf3l TNTCON GE FEIE TMROIE INTE RBIE TMROIF INIF RBIF S0OS OOOx 24, lff}

1och EEDATA EEPROM Data ReglsFrl-w BYte :oooc :oclcc 39,151

1oDh EEASR EEPROM n*ft8es ReS$er Low ryte IO(]CT IcOtrE s9,151

1ffih EEDATH EEPROM Data Regbhr Hbh Blrte --:CI(:uooc 39,151

lOF t 1
EEADRH rE]',-_ IIFI Jql

......t f 
eePnOr*r *mess negfusftr Flt$ Byte 

i
---- :mocl 3S|, 151

Bank 3

lglhFl INDF na*es*rg trb locattn usles contents of FSR b arfthess dafta mentry {nol a pttyE*cal ElEter} 0000 0000 31. lSl

18lh OPTIOfrI REG

-
REPU INTEDG T{tcs TOSE PSA P52 PSl PSill 1111 111L 23, lfl}

tphtsl PCL mo$ffit Saunkr {PC} Le6t SiltrtiFglt qrue 0000 0000 39, 150

iB3fi{s} STATUS IRP RP1 RtrT} TO PD z DC c 0OOl l:ao( 2?, 150

184nFl FSR lnd[rect Dda lJhrnory Addr€ss Pointer xloor rooc( 31, t ffl

{w'-, W
18Gn TR|SA PORTE Datn Directicl Resister 1111 1111 45, 150

187h :

lffil
.{,ffiI",. W
lsryfrJl PGTA'IH Wtite B$ner hrfie WPerS biE dfte Prqriln Gslnter --rl 0000 3tl. 1sI

l8BhFl INTCON GIE PEIE TISROTE II{TE RBIE TMROIF hTTF RSIF 0tlOS OOOx 24, 150

18Ch EECOl.tl EEPGD WRffiR WREN WR RD x--- x0S0 34, 151

l8tlh EECO|\l2 EEPROM Cortud Regider 2 (rst a pnyskd reSt$€rl 39" 151

',iffih '' oso$ 11000

lffil : 0$o0 000$

11 CON.FIDENTIAL
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X'INAL EXAMINATION

SEMESTER/SESSION : SEMnl2Ol5l20l6 PROGRAMME : BEI
COITF"SE : MCROPROCESSORAI.ID COIIRSECODE : BEC3M03

MICROCONTROLLER

sirATU$ REGISTER IADDRESS 03h, 8llh, t08h, l8llhl
RtW{ RJW-O RIW{ R-l R-l R/ttf-x RIW-x RIW-x

bir 7

IRP: Reg*shr Bilk S€lect blt ttsed for hd*ect ddrcssirq)
1 = Bank 2, 3 {ltXFFl FFh}
s = Bryrk {I, t {{X}f}-FFh}

RFI:RP0: Regbbr Bar* Sebct blb tused ftr direct adresslrgl
t-1 =BankStlSOtFtFFhI
ts = BankA tltXlh-t7Fhl
o1 =Bankl {8Oh-FFh}
0s = Bank0 {tX}hJFh}
Eacfi bank is t?8 brytes.

TOt Tirne-out bit

1 - Afrer pou*er-upn cr"Rnllr inshrcfion or sLEEF inskratbn
o - A WDT tirne-out wcurred

PD- Fower-down bit

1 - After porrer-up or by he clnlltlt instructbn
g = By execution of the sr#EP insftttctbn

e Zers bit
1 - TtE resuft of, sr ari$rnetksr lrgic ope*ation is zero
o - The resutt of an arltfxnetk sr bgic operatkrn is rnt zero

DG: Digit carryJborrouu bit {ADDIIF, ADIlt r, s{IELat" sUBsrF instructitxts}

{fu bfftont, tle poltrity b rerersed}

1 - A carry-out ftom frE 4$ hH or*r bit of the resuRoccuured

o = No cany+Sfiom frE 4th lrrv or&r bit offu result

bit O C: Garryrbaror bat {AlB)nF, eDDLn, sttsl.tt, suBsF insfrudbns}

r =A cany-outfrotn 8te ltlo€f Si$tiFcant bltof ihe re*Somrred
o = No carry-outtonr the Mst Significx$ hl of fte rcsdtoccuned

Hob: forffi, te polility b rercrd- A sr&adirn b execded by dtuEl fite tun's
omplenrer* oltre second oFer31d- For rghb (RRF, RI|FI lFfouc{iqts, lhb bl b
loadedui[r€athetrthe h{fi, orbworder batof tte source regnSer-

Lcgerul:
R = Readabb bit W = Wribbb bit U = Unimdernented bi( rcd as'O'

- n =vbtredPoR '1'= Bibsef '(f= Bitb ffi x= tsltsur$au*n

bir tl

bit 7

bit s-5

bit 4

bit 3

bil2

bit I

IRP RPT RPTI TO PD Z DG c
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CONFIDENTIAL
BEC 30403

SEMESTER/ SESSION :

COTJRSE :

F'INALEWON
SEM TT I 2A15120T6
MICROPROCESSOR AI{D
MICROCONTROLI-ER

PROGRAIVIME : BEJ
COURSE CODE : BEC 3M03

oFTKll{_REG REGISTER {ADBRES$ 8l h,',l 81 h}

R W-l RfW-l SIJW-I R/W-I Rfltr-t RJYU-T R/W-I R'Try-l

b*t r bH0

bit 7

bit 6

bfi5

bit 4

b'it 3

bil2$

RBPU: RIRTB Pull-up Enable tlit
1- rcRTB pustrye ele dlsabhd
o - PORTB pr*l+ps arc er$bd by individual prt latcfi values

lilTEDG: lnternts Ese S# bit

1 - lntemlpt on rising eqe of RB{II|NT pln

s = lntempt on fafti,rqg edgpe of RBCIrf'Hf f*n
TOCS: TlfrR0 Chck Source kldbit
1 = Transitbn ffl R*#TGGKI fan
o = lntennt inshrctlrn cyckr cM( {CLKO}

T0SE: Tli'lRtlSourrc E4e Sehctbit
1 - lncrernent sl hbh-to-lpw transiliorl gr RA4fTttCKl pin

0, = lncrernent m hurr-to-hi$h Fertsition on RA4IT$SK| pln

PSA: Pressder Assbrrnent bit

1 - Prescabr is assigrred to tfie VUIIT

o - Pr*cabr is assigned to fte Tlnertl modrle

P$2:PS0: Presc#r Rate Sekect blts

BilV*le TMR$ RAIC WDT RATE

00$
CI$L
or-$
o11
100
1S1
110
111

1.2
1 :4
f :8
1:tS
1 :32
1.Bf
1:128
I :25S

Lcgrnd:
R = Readabke bit lrY = Writable bit U = Unimpbnrer*ed bit, read r 0'

- n = \hlre at POR 'l'= Eit ls set tI = Bit is deafed x = 3it is urdmoun

RBPU INTEDG Tocs TOSE PSA PS? PS1 PSilI
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XINAL EXAMINATION

SEMESIIER/SESSION : SEMtr/201512016 PROGRAMME : BEI
COITRSE : MCROPROCESSORAIiID CO{TRSECODE : 88C30403

MCROCONTROLTER

It{TCOlf REGISTER {ADI}RESS oBh,8Bh, lOBh, {8Bh}
Rtw-{} R W-C RtW{t RIW{ Rflt${ RIW-O R/W{l RIW-x

GIE PEIE TMROIE INTE RBIE TMROIF IHTF RBIF

ffi7 bit 0

bit7 G|E:Gbball*em$Enabbbl
r =EnSbsaS trtm*lsed inbmpts
o = Dis$hsa$ lnbrmpb

bitG PEiE: Pedpherd lr*sn$ E t# bit
t = Er*les a* unmmked peri*er* nr*emryls
o = Dis*les aS pe*lM intempts

bit 5 THR0IE: TilRO Orrcdour Hemr$ EnaHe blt

t = Enables lhe TlilR{l *emryt
o = Disables |he THR0 *rlsrud

bit4 SITE: RBlUINTErbmd Uern+ En-*b blt

r = Enabks tE RB$INT ertemd hbrrupt
o = Dis*les tte RB{ylHT estbrnal inlemrpi

bit3 RBIE: Rg PortCtl*tge llftmrytEnabb bfr

r =Enablesthe RB portcharyehbnud
o =DisSleslfteRg portctnrUe hbmr$

bit2 TilRflF:THR0OvedwrhfemptFbgbrt
1 = TMRO regisbr hs ovedawed (met be dearcd in soRtitilel
o =Tl*lR0 rcgis*erdid notoYerfiar

bit 1 lttlTF: RBU|NTEttbrnal lrHnptFtry brt

!. = Tte RHMNTeurbmal inhmryloccrrrred {mustbe cleared in sdtrare)
o =The RE[illNTexbrnd iniemetd*r ndwur

bit 0 RBIF: RB Pqt Gharye Intempi F4 bit
r = At ksfi ore dtre RB7:Rts4 frare dnnged #e; a mism*h orditbn si8 oodirnre to set

&e bil Red*lg FORTB will end the mtsrmhfi mndilbn *d dlow tE bit to be clearcd
(mutbe dered h sdtmre)-

o = l{oneof ihe RB7:RB{ pins have cftang€d state

Lrgcnd:
R = Reada* bit ltY =l,Yilabb bit U = unimFnrented bif lead m ?'
-n =VlrhreatP0R '1'= Biibset 'l)'= Bit b dearcd x= Bilb unkntren

CONFIDENTIAL
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t4 CON.FIDENTIAL



CONFIDENTIAT
BEC 3MO3

SEMESTER/ SESSION :

COUR,SE :

F'INAL EXAMINATION

sEM rL / 20t5l20l6
MICROPROCESSOR A}.ID
MICROCONTROLT.ER

PROGRAI\{ME : BEJ
COURSE CODE : BEC 30403

Rrw-0
PrEr REGISTER {*DBRE3S 8Ch}

Rnfit-$ Rtw{} Rfitr-tl RlvuLo R/W-tl RTTTIf-G

PSPIEIU ADIE RGIf TXIE SSPIE CCP1IE TMR2IE TT{RI ]E

bit 7

bn6

bft5

bft4

bft3

bit 2

bir I

bir 0

bit 7 bft0

PSPIE: PardlC Sfrue Port ReadlbTrib lnhrnpf Erabb Urt{rl

r = En#tEPSP readAmile irSerugt
o = Disabhs tre PSP leadlhnits tufrempt

ltcn t: PSPTE is reserved on P|C16F8?3AJ8?6A devies; dways mai**n this bit ds-
ADE: AlD Colnterbr lnbrn# Enabb bil
r = En&Es&eAJ[) onverbrhtemtpt
o = Db*bs fte AJI) conwder tuiEm.Ft

RGIE: USART Re€iie lnteruS Enabh ht
1= EnaffitheUSART recdrc ktternFt
o = Dhabbs the USART teeiw folbrn Pt

TXIE: USART Trarsrnit Inbm.pt EnSle bit

r = EnSF tfie ITSART fanstnit ittemrd
o = Disabbs the USARf bilsmil inbmd
SSFTE: Syrdnonols Sedal Port labmptEnab|e bit

r = En#tte SSP htern+t
o = Dis*les the SsPhbmtpt
CGFIIE: GGPI Inbrru$ Enabb bl
1=EnabhsilECCPI hbnupt
s=DisabftsficCCP| *nem$
TtRZlE: TMR2to PR2 Match hfremptEr$|e blt

1 = En*tss fE TMR2 to PRz tnaich inbnupt
o = t}isdbhs |he TMR2 to PRA match lntemrPt

TilRltE TMR1 Ouerflow htem$ Ene& hl
1 = EnaNes Ule TMR1 wer$ow inernpt
o = DisablesheTllRl ovedowintempt

Legrnd:
R = R*ble bit W = Writable bit U = Unimphrnented b( rcd m (y

- n = Vblte at POR '1'= Bit is set 'O'= Bil is deelEd x = Bit b unlstotrn
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I'INAL DXAMINATION

SEMESTER/SESSION : SEMII/2015D016 PROGRAMME : BEI
COURSE : MCROPROCESSORAIiID COURSECODE : 8EC30403

MICROCONIROLLER

PrRl REGTSTER (AIIDRE$S rchl
R/W{t R W{ R{t R{ RrW{t RlW4 R W{l R W{}

PSPtF{II ADIF RGIF TXIF SSPIF ccPilF TtrfRzlF TMR1IF

ht 7 bfto

Ut ? PSPIF: Pil*l Sfiette Pst ReadbYrib fremptfhg bidfl
t =A rSora*riFoperdim hctd(€n pl# (n*rstbe dearcdhsoRvrael
o = Ho red or trrib ltas oconed

llo* {: PSPF b rcsenrcd on PIC|GF873A|B76A Gr*ns; dwrys m*tl*n t* bit d€r-
bit G ADIF: An) Comeiler lnbtnryt Flag b'it

1 = An A/[) coruersbn urpkied
o =The A/D stters*nis ndwnpleE

bits RGIF: USART Reaeire ktbmptFl4 blt
1=The USART lffiiue h$eriBfrd
o = The USART rcceire hftr b ern$y

bit4 fXF: USARTTT*smfr|nern$Fhgblt
1 = Tlre USART tortgrrl bufu is enpty
o =The USART transr*tbftrisfrdl

bit 3 SSPIF: Synctuonossetid Pdt (SSF) Intert$Flag ffi
r = The SSP ir*ernpt cordilbn has ocqrned and mustbe desed insdrrae hefure retfi*rq

from tE kmemrd Scrr*- Rordirc- The wdiliws het wll set tls bitare:
. SPI -A tasrnls*mneeptin hctdren pbce-
. fu Sbne-Afuansniss*rnfcedixr lrcblen p*ace-
. fcilasbr

- AFsrsrnbsir*eedlon h6&n P*ae-
- The initided Sffionditixrwas mnphbd bytte SSF moede-
- The lnlffi Sp onnim wc mmpFEd hytte SSP tnodtJe-
- The initided Resbd condilirr u* mm$ed bytc SSP rnodrle-

- The lrflided Adun 
'cGdge 

condilbn ws onphned by,lte SSP modde-
- A Srtcotdtion occumfr wtrib tre SSP nrodrb was He {mlHi+n*terqFkn}-
- A $op mnrtilirx occunedwt*hlhe SSP nmdr.rle was Hb (ruEi+ndersfsbm)-

o = NoSSP irtumptcondin lmmrred
bat2 GGPfIF:GCPilntemSFfubit

Cadtremode:
t=am-egrt*er S,rrc ocarned tmust be deatd an softrruel
o = ilo TMRI regisfier#u€ occtrr€d
Comoalemo#:
r = I mfnt rcg[*r coryarc madr ocunred {must be deered ln sofunre}
o = No TMRI regi*rmnFae r*h oewred
FWM mode:
tEused lnthb mode-

:bit t IUR2[F: Tlmzb PR:l ftakfi btbm$Flil bfr

1=TMPb PR2 nffii mmed trustbe cbad h sotuarc)
o = Ho TMR2 to PRz madl omllred

bitO Tf,RtlF:TllRl O*erffourlr*emptFlagbit
r = TItlRl legt$erorcfildtr€d (nust be chd in sofinnrc)
o = TMRI rcglsbrdit nst werfrorr

Lrgcnd:
R = Reaffile bit W =llliabh blt U = Uninphrtel*d bit tead *'O'
-n=1r/lakrealP0R "l'=Bitbsei t'=Bfrbchercd x=Bitisur{rnown

CON.F.IDENTIAL
BEC 30403
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FINAI, EXAMINATION

SEMESTER/SESSION : SEMII/201512016 PROGRAMME : BEJ
COURSE : MICROPROCESSORAI.ID COURSECODE : BEC30403

MICROCONTROLLER

l.egend: x = rEIsrlkrl u = rncttsqed, - = urirsernenlerl, rH as 'o'. Shaderl cegs are nat l|sed by FIIM ald T|EH2.

]loi! t: Bb PSPIE il" PsiPF de resftEd sl 28fin det'tes: drrays rrtakfiatrl fiese nG ds'

SETUP FOR PWM OPERATION
The folloring s€ps should be t*er when mtfiguring
tle CCP module br FUYM operation-

1. SdtE Ptvlt periodbynrrilittglottePR2 regisrer.

2- Set the FyUlvl duty cyde by wdling to tle
CGPR1 L register and CCPICON<S:4> bls-

3- l*lake the CCP1 pin an ou$ut by cleatirfg the
TRTSC<2> bit-

4 . Set &e TMR2 prcscale value and enable Ttmer2
by writirg bT2CON-

5. Confgure tn CCP1 modubforPWMoperalion-

P'trrM Pdod- ttfR?) + 11 .4' Tosc'
fnfi2 PrescaleValrc)

PWM Dril)' Cycle =(CCPRII:CCP1CON<5:4>)'
Tosc. Cnm2 Prescale Value)

REGISTERS ASSOCIATED WITH PVU[$ ATIID TIMERZ

Addnss Hane Bil7 Bit 6 git 5 Bit 4 Bit 3 Bit 2 Bit I Btt 0
thlue on:
FOf,' BOR

Valrn on
dl other
Res$

m[8m,
108h, l8Efl

Ir.lrcoi"l GIE PEIE Tilr,Slm u{re RHE .Ts#mF : '$ilF ffiF OIIOO SOOx 0CIS0 O00u

ocn PIRT psqFttt fioF ffiF TXTF w$t T[J|R2IF T}RIIF GOOS SSSO CIoog oon0

0Dtt PTRz GGPzIF t1 n

SCfi HEI PI fioE ffiE T'(E ss4E ffiPrfr Tiffi2rE ItffirE BOOO COOO co0s oo00

8trr PIEz CCP2IE n n

s?h TRISC roRTG D# Diedim Reg**r r1l1 111,1 ].3-11 1111,

rrh TF$ffiz Tirxzilbt[.*'sRtg[$er B00B oCIoO co00 0000

g2h PR2 Tlrner2 fiibtllbb Ferbd RE{tS€r L]-lL t1l_1 1311 l_trL

lAl T2GON TOTfiPSI] m.tTPg TOIJTEl T,OI.JTFSO T}roN TzCXrer T2CT(PSO -000 G$oo -oCIs 000s

15h c(IrRlL Re{t*rl{Lsts} :clc:{r( Fao( urruu uulrg

1€h CG]RIH c4r@Rq*#r1{Hls} )oIl(fc loQoc ttuur.r. u1l"l.$l

17h c(Islconl wtrtx CCP1Y CCFIM3 GPlil'12 CCPTMl ffitrltl,tl -oo G0so -0s oo00

lEfl WRzL cepu@RqF#rztlsBl ro(ft:t llfu(:{ LllIUtI 1lllll$l

lCtr ffiR2H cst@Rq*srz{tulsB} lo(f,tfc lrIoo( tluuu ltu1$t

1fir GffiOt{ ccPD( | rcr2\r SP2M3 wzrilz CCP?MI ffifvt! --oo oosCI --00 0000

CON.FIDENTIAL
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CON.F.IDENTIAL
BEC 3MO3

SEMESTER/ SESSION :

COT]R,SE :

FTNAL EXAMINATION

sEM rI | 201512016
MICROPROCESSOR A}.ID
MICROCONTROLLER

PROGRAMME : BEJ
COT R'SE CODE : BEC 3M03

T2COlf: TltERl COilmOL RE{iISTER TADDRESS Izhl
tJl0 RtW{} RltfrI$ Rfteq} RtttY-$ R|FIH} Rrw{} Rftltf{}

trt 7

lfrril@:Red6'o'
: Tlrrer2 OuWt frdscafe SehctbfrIs

oooo=l:t @e
osor.= !2poffi
$rl1o = 13 poscde

I

I

Lr.rr. = l:lGpwffi
TfffiffiTwErzOnbft
r = Trns2 isryt
o = Inrer2 is ctr

TZCKP$I:T2CI(F$I- TETFT2 Cb* FgrescaF ffibffi
o0 = FresFrb I
or = Pliescafurb4
r:c = Prescderb IG

bfro

bftr
rit 6€

rit 2

bit l{t

TOIJTFTiS TOI.]TPS TST.ITPSl TOTTTtril} Tt$roDl.l TzCKPSl T2G}(PS0

tlgrttd:
R = Mtallebft lff=lflfllatlebt U = llrilsernenled bfr, r€d es'O'

-n=\lidrredFoR 'l"=Bfrisse* IX=BilbderyEd x=Bftisteftwn

18 CONTIDENTIAL



FINAL EXAMINATION

SEMESTER/SESSION : SEMtr/201512016 PROGRAI\{ME : BEI
COIIR*SE : MCROPROCESSORAIiID COTTRSECODE : BEC30403

MICROCONTROLLER

Atlcoiltt REGTSTER (ADDRESS tFhl
R/r,v{r Rtw{t Rtw4 R/w4 R W-G R W{t U{l RlW-l}

AT}CS1 ADCSO CHSz CHSl cHsill Goffi ATM{
bitT bit0

bil 7$ AOCSIIAIICS0: Alll Conrersior Cxocl( Sdecr ilb (ADCOno biE h bold)

ADCOlrf
{ftt}$s>

ADCSf{r
<ADGSI:ADGSF ChcNt Gawrlsion

o oo FsscE
o o1 Fcc#B
o 10 FoscffiA

CI 11 Fnc {$ocl( dedredswn$e ITSErrH AfD RS mcffiffi}
1 OG Fscf4
1_ 01 Foscft6
r. 1* Fmc&l
1_ 11 Fnc {tlod(ffiived$ornre fftrtel Aft) rc mffibr}

bit $3 GH52:GHS0: Anabg Cfimnel Select bils
ooo = Chatilrel0 {A}.lO}
oot =Charmd 1 tANl)
o:-o =Channel2 {AN2}
oil. = Clrarurel3 tAN3)
1oo = Chanrel4 tAI'14)
1o1 = Chalutel5 tAI{s}
ttc =Charmel6 (AN6)
111 = Chafftel7 {AN4

Hotr: The PIC16F873AI876A dwices only implernent AJD charg|eb 0 fuuugh 4; the
unirpknrwrted selectkrns tre rcsened- Do not s*tt any mirphne1fred
chann* wiF lhese devhes-

ffiz GOIOOIIE: AID Gonuersiunffiisbfi
WheriADON ={
r = A/D orurc*sim in progress (seil[rctrb bitffi fteAfi) stwsim unic* b aftralicaff

cleaed by hanlwae when &e AID cmw{sfttn is unphb}
o = A/D aon$ersixr nd ln progress

brt I Unlmplcmrntcd: Read as'o'
bil0 ADOIII:Al1lOnbit

1 =AlD mnvertermodde b porered ry
o = A/D connerter modrde bshGofiand constrmes rc operat*g anrent

Lcgnnd:

R = Re*Ue bit W = tlttrl*b bil U = Unimp'lemented bii, read a'ff
- n =\Idr.e at POR '1'= Bit b set 'tf = Bit b tlearcd x = Bil is unkrwt

CON.FIDENTIAL
BEC 3MO3
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X'INAL EXAMINATION

SEMESTERi SESSION : SEMn/2015n0rc PROGRAMME : BEI
COLIRSE : MCROPROCESSORAI{D COURSECODE : BEC30403

MCROCONTROLLER

AOCOlil{ REGISTER {AIX}RESS 9ft}
R/W{} Rrwlt U$ |',{I RrW{t R W$ RmV-{l RtW{l

bitT

ADFT: ArD R€srft Formatseleci H
I = Rbffr jgsiliFrcd- Six {ff} Mst S[niifiant bib of AIRESH ae read a 'o'-
o = Left lusilfied- Six (61 Led Sif*Ec nt bb d ADRESL are read s '0'-

^ADG$I; AJD Conversirn Clod( S€bcl H {AI}CO*'|1 bits in shaded *ea and in bold}

ffi0

bit r

bil6

ttt tr Unimplrmrntrd: Read as'on

bit:l-0 PGFGS:PCFGO: AJEI Port ConfUunatbn Contrcl bits

fi=Anahgtinplt D-D*gltelUO
CrR = f of ana$ hput dranrreb# Gf Atn voftage refererses

Lcgcnd:
R = Readaile bit W = VUribbb bit U = Unindemeded bit, read * '0'

-n=t/blreatPOR '1'=Bitbset '0 =Bilischared x=Bitbur*noxn

ADFM AIIC52 PCFGS PCFG2 PCFGl PGFGO

AOCOHT
<ADCS2>

ATICON{}
<AIICS{:AI}C$0> Cld( Conrrrsion

os Foscn
01 Fosc/8
10 Fssst32
11 Fnc (c|ack &fy€d forn the intemal AJD RC oscillator)
oo FoscJ4

01 Fo$cJl6
1S FescJ$4

11 Fnc (clack defued fr,om ihe intemal AJD RC osciilator)

PCFG
<3:(}>

AN7 AHS AH5 AN4 AilI3 Al.f2 Aln AHO \fREF+ VREF. G'R

oooo A A A A A A A A Voo Vss 8fi1

oo01 A A A A \ktr+ A A A AN3 Vss 7t1

oo10 D D t) A A A A A \m Vss 5fi1

o011 D D D A VRTT+ A A A AN3 Vss 4t1

o100 D D il D A B A A VDtr vss 3/O

0101 D D D D \ftEF+ D A A AN3 vss a1

S11:( D D D D D D D s 0r0

1000 A A A A VRrr+ \ftEF- A A AN3 AN2 612

1001 D D A A A A A A Vno Vss s/0

10.10 D D A A \1ftspa A A A AN3 Vss 5f1

1011 D D A A VREF+ \ftsr- A A AN3 AN2 4[2

1100 D D D A V*er+ \lkrr- A A Af.l3 AN2 3,tit

1101- D D D D \hsr+ vhtr- A A AN3 ANz 2n
1110 D D D D D D D A VDD vss 1/0

1111 D D D D \lRs+ \rlrEF- D A AN3 ANz 1n

CONFIDENTIAL
BEC 30403
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FINAL EXAMINATION

SEMESTERiSESSION : SEMIIl2Ol5l20l6 PROGRAMME : BEJ

COI]RSE : MCROPROCESSORA}iID COI]RSECODE : BEC3O4O3

MICROCONTROLLER

L€gE ld: * = wr*rpnn, r'@ rcad as 'o"- Shaftxl cefis {e IDr used tr ArD ctrl}lefsion'

Nob 1: These regishrs arc nof anailabF ut 28-pin ffirices-

BAUD RATE FORMULA

REGISTERS ASSOCIATED VSITH BAUD RATE GEilERATOR

Legcrd: - = unktbrr,tl, - = unimpemented, read as'O'- Shaded cells are not used by frc BRG'

REGISTERSIIBITS ASSOCIATED WITH A'D

Arldress !trailE Bit T BNG Bit 5 Bit { 8it 3 Bit 2 Bit T Bil0 Yafue on
FOR, BOR

lfdrp an
lncLR ulftlT

{E}h,ffh,
t{Fh,188fi

sfrffi'l GIE PEIE T}ffiE FJTE w FffiF sfrF REF OOSO 00Sx $0SO 00Ou

tlcfi PIRl pgapttl ADIF RCF TJ{IF SNSHF QQFryT TNHIF TItFln 000s oooil 0000 CIo$o

SCfl PIET HEII! ADIE ffiE T}gF SE ffiilE T[ffiE TIffiTE BOOS OOOS 8000 GofiCI

lElt ADffiSH AJB RestH Rqt$Erl-t$t qfe x:(](= )OCl(:s lt}lu.l[ liuull

ffih AffiSL AiD Res"G@fi$erlsitrqe xl(](fc xfclffc rj.r]lJlt LlillJu

!trt ADCCil\I} ASCSl ADffi CHSA CFilS"I fi€(I Goffi ADON osso 00- o 0000 so-o

9Hl ADQONT ADFM ADGS2 PCFGS rcFGA FCFGl PCffiO os- - OBsfl oo-- oooo

85h TRISA PORTAffi Eiectitm Hi*er - - 1l- 1111 - -]'L 3L11,

{5h PORTA PCRTA D6!e t3f;cn s.herN *urifren- FORFAp;.IS rilt€n real --Sx O0Sil - -Ou GSSO

ssdtl TRISE EF ..ffTF FS roPft PORTE DdaDlrectin hfts 0000 - l-1L $osCI - 11, L

osdtl PORTE RE2 RE1 REO -:cltx -uull

sYf{c BRGH-otl-owSpaedl BRGH - 1{High Spced}

o
1

tAsynchronous) Batd Rate = FoscJt64 {X + 1}}

(syncfironous) Baud Rate = Fosc/{4 tX + 1}}
Baud Rate = FoscJ(1S {X + 1}}

NJA

Legend: [ = value in SPBRG t0 to 255]

Addrgs,$ Namc Bit 7 tsir 6 Bit 5 Bir 4 Fit 3 Bit 2 Bir { Bit 0
Value on:
POR, BOR

Vals; on
all other
Rescts

g8h TXSTA SSRG TXg TXEI*I SYNC SRGH T ftfr TXgB CIoss -$Lo ooso -010

r8h RCSTA SPEN RXg SREN cREt'l AUDEH FERR GERR 'RNgE} 0SOO SSSx OOSCI OOOx

g9h SPBRG Bard Rate Generaton Register ooos sooo 000$ 0000
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FINAL EXAMINATION

SEMESTER/SESSION : SEMtr/2OlSnOrc PROGRAMME : BEI
COURSE : MCROPROCESSORAIiID COURSECODE : BEC3O403

MICROCONTROLLER

TX$TA: TRAilSttT STATUS Allt' COI{TROL REHSTER {AIil}RESS gShl

Rtw{} Rtw{t R w{t Rtw{l u{t R/w{} R-l RtW{t

bit r

bitl CSRC:ffiSmtreSffibit
Asyndtr-onow nnde:
Dant care-

S@n*:
1 - MSer mode {cbck geflereted intemalU front BRG}
o = Slave rnode {cbck frorn external murce}

biis TX$: $bitTrmsrnitEn$b bit
1 = Sekcts g-blt hansrnission
o = Sehcb 8-bit hansmlssitxt

bitS TXEH: Trarsmitfn$bbit
1 - Transmit errebhd
o - Transmit disebl€d

ilotr: SREf#ffiEl* orrerrkh,T)(EN in Sptcnnde-

bit 4 SY$IC: USART Mode Setect bit

1 = Sptcfironom mode
o =*slftdmlxxrs mode

bitS Unim$mnnEd: Rmdas'o'
bitA BRGH: HrghBaudR=teSdec*bit

AsUr,rcfirarms rnode:
1 - High speed
o = Lsw$ed
Syncbonous mode:
Unused in this nsde-

bit 1 TRilt TransmitSffiRegisterffiusbn
1 = TSR empty
O = TSRfuil

bit 0 TX$D: gffi bit d Transrnlt tlaten can be Parity bit

bit $

Lrgad:
R=Read*lebft W=Wlilabhffi U=UnlmFHrer*edbit,nadat'
-n=\llahteatP0R 'l'=Bitisset '0!=Bitbc|ercd x=Bitlsut{utowt

CSRC TXg TXEN SYNC TRMT TXgD
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X'INAL EXAMINATION

SEMESTER/SESSION : SEMtr/201512O16 PROGRAI\{ME : BEI
COURSE : MCROPROCESSORAIID COIIP.SECODE : BEC3O403

MICROCONTROLLER

RCSTA RECETVE STATUS AlfO COilTROL REGISTER{ADI'RESS 18h}

Rtw{t Rtw{t Rtw{t R w4 Rw{l R-o R{t R-x

ffir

hilr

bils

bir 5

bit 4

blt 3

bit 2

bit I

bn0

bit tl

SFE!* Serid Port Er* ffi
1 = Serial polt anabbd {configlffi RCIJR}0I}T ed RGGTDffCK pns a se*C port plts}
o =Serialportdis*hd
RI9:9SReeiYe En# bit
1 = Se|efr gSit rE@lim
o =Sebds&titrc4mn
SREI{: S*tgF Receiue En*bbit
Asmduwnrsmode:
Dsrtcae.
Synchonous mode-il|#:
t= Enatilssingfereeiue
o = f,lisafubssingF receive
ThiE bit is charcdafterreedion iscompleb-

$mcfiruus-mode - S*eve:
Dont cale.

GREII: Golilinuous Receive EnSb bit
Asrnchronous mode:
t = Enabbs onilimruts receive
o = Dbables corilirurous rcceive

$mdtronous mode:
r = Enabhs mrdirtr trrs reeei$e unfl sr*le bilCREN befemred {CREN ovenfofes SREN}
o = Dhables conliruous receive

ADDEH: Address tletect Frtabh bit

Asyncfumous mode 9+it (Rt€ = r):
1 = En$les ad*ess d#!on, er$les irsenuF and bd of the rcceive txftr rrhen RSR<8>

is set
o = Dbebles adftressdeHirrr, alt byb ae reeiued ard ninth bil can be used a pedy bil

FERR: Frfftiq Errrbit
r = Framingenor (can be upd#d by leadlng RCREG tqisbrad rceiverndwfid htF)
o=Noftam*tgternr
OERR: OcterrunEnwbit
1 = olrerrun wror {can be &erd by cbdittg bit CREN}
o =Nomrnurenur
RXID: 9Er bft d Reehrcd t}atr (can be parity brt tut rilEi be cdcd*ed by usa tunrae)

Lcgcnd:
R=Readahbit Ull=VUffiebit U=tbrin$snentedblt,tds'O'
-n=trhheatPOR 'l'=Bitbset '0'=Bilbfuied x=Bitbunkrswt

SPEN RXS SREN GRE}.I ADDE}-I FERR OERR ru$D
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SEMESTER / SESSION
COT]R,SE

FINALEMN
sEM nl201512016
MICROPROCESSORAT.ID
MICROCONTROLI-ER

PROGRAI\{ME : BEI
COURSE CODE : BEC 30403

Instmction Set $rrmmary

BYIE{*GTSIED Fll E REGISIER tpERflrt}x$
rJ
13
?

13
rJ

t3,3
1,2

1,2,3
r'?
,3

TJ
1,?
r3
u
12.

c,Dc"z
z
z
z
7.

z

z

z
z

c
c

c,Dc,z

z

o$ otll dfff ff ff
oo o1*1 dfff ffrf
o$ ooor. lfff fff,f
o$ $o$1 l}mE ]rrE
o$ 10$1 dfff ffff
oo $o1r- dfff ff ff
o$ r.DL3, dfff ff ff
o$ 1u1$ dfff ffff
oo ar.r.:. dfff ffff,
{r$ oI$t} dfff fffl
oo 1oo$ dff,f f'tf,f
or' oo$o lfff If ff,
Otl OO$$ OxEO O$tI$

rlrl 1101 sfff ffff
oG 110$ eff,f ffff
oo orl}.$ dfff ff ff
o$ 11rG dfff ffEf,
orl tlr'l'$ dfff ff f,f,

I
t
I
I
l
1

rFl
I

It?.l
I
t
!
t
t
I
1

t
l

/fdd Wnd f
AlfB ltffii f
cHf
gerW
Cw#nentf
tFcrerngtf
DecrenenilI, Sb if 0
*tcrermntf
lncrsrnr*f, Sil(b if ll
ficinie ORlTsilhf
llmref
*hteWtof
ilo Seratitln
Rofiete Leiltf Uuuryh CarY
Rofab Rld*f t?rougft CtrrY
$ShrctWfisnf
Sut+ nlEbhs ilt f
b(6tsim OR YTsiSt f

AfxnifF f, d
Ar#xfsF f, d
CI.RF f
CLRIfl
coi# f, d
TECF f. g

tlEcFsz f, d
*fff f, d
$\EFSZ f, d
FrnilF f, d
lfovF f, d
movT$F f
HOF
Rl,F t rl
RRF T 

'IstBuuF f, d
SIII'APF f, d
xoRtllF f, d

BTr{}ffiI{TED FH..E NECftSTER ffi
01 0{rhb bfff f,f ff
oL or.bb bff,f ff Ef
01 r.ohb bfff ff ff
01 118 bfff ffrf

Bil CFerf
gftsf
3t TeEtf, Sltb if Cls
gn Tesfif, Sit lf Set

BCF f, b
BSF f, b
BTFS f. b
BTFSS f, b

LITERAL ATf,} COTITROL OPERATK}ilS

rt ltrx kfdck kk*lc
11 1t}$t klElck lcklsk

I'tl olEkk k*kIE tlEIEk

ot} ooBo cL10 {}f.$o
1(r l-Irfrk klrklc lrkkk
13 lo$C hlr*fE *kktc
11 o$Fc tr*tk tkklc
8tl oo$$ $ooo 1001
1I. O1:or lddtlc khlEk

or} ooo$ oo$o 10$tI
o$ 00to ol.x.t} oo11
11 1r'trx lctlclr kkklc
LI 103$ kls*Ic htdEt'

Aet UhraN ar$tT
AiltlB tihnelslEt W
Cdl$firoutir*
CletrtlffimgTrner
Goto Adttres
frcfisire ORLreren uf,ftU$
lbre l$Bral tEW
Refim fiorn fiternpt
R€Silt tiEt Literel hYY
REnm fiorn S$rnuflre
Go ltbSmdtyttp&
$t$*tWfrsal-Hereil
Ertchnfr,e0R Liler$$ffitT

AT}TLYS IT

AilTLlil h

CALL K

ctRl,utlT
ffiTO lt
KIFLW h
ifoYlw h
RETRE
RtfLW t(

RETIJ.RH
Sl.EEP
sttsLlf$ k
xoRtw li
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