
CONFIDBNTIAL

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
SEMESTER I

SESSTON 201212013

COURSE NAME

COURSE CODE

PROGRAMME

EXAMINATION DATE

DI]RATION

INSTRUCTIONS

MICROCONTROLLER

DAE 32203

3 DAE

OCTOBER2OI2

2 % HOURS

ANSWER FOUR (4)
QUESTTONS ONLY.

THIS QUESTION PAPER CONSISTS OF EIGHT (8) PAGES

CONFIDENTIAL



Q1

DAE32203

(a) What is the main difference between the microcontroller and microprocessor ?

(c)

(3 marks)

Name the three components of a Central Processor Unit (CPU).

(3 marks)

Convert the following hexadecimal number, F4CAD into a signed integer,
giving the answer in decimal.

(4 marks)

Draw a flowchart to explain the PIC microcontroller program development
process using MPLAB software.

(6 marks)

In a microcontroller there are 12 data buses and 12 address buses and 4

control busses connected between CPU and memory.

(i) What type of bus will determine the data size of the microcontroller.
(ii) Calculate the memory size for this microcontroller, giving the answer

in decimal.
(iii) Draw the memory map for the microcontroller giving the answer in

hexadecimal.

(d)

(e)

(9 marks)

For the given assembly language instructions, with reference to Table Q2,
complete the table below. (Copy the 'No.' and 'After' column to your answer
booklet)

(b)

Q2

No Before INSTRUCTIONS After

I W=0D 0E=FF MOVLW ODH \{= OE:
2 W=0D 0E=3C MOVT' OEH. O \{: 0E=
3 OD=CC OE=3C BCF OD.03 0D = 0E:
4 0C=64 W=C3 ADDWT' OC. 1 0C= W=
5 0C = 64 W=27 ADDLW 27lil 0C= 'W =
6 0C=44 W:lC SUBLW 33H 0C= W:
7 0C=44 W=44 STJBWT OC. T 0C= W=
8 0C:14 W:34 IORWT' OC. O 0C= \V:



D4F'32203

(2Smarks)

Q3 For the given assembly language program, single-step the program and fill the
table below to show the step-by-step execution of the program below.

(25 marks)

PORTA EQU 10H
PORTB EQU 20IJ
coIrNT EQU 30H

MOYLW d'6'
MOVWF COI]NT
MOVLW llH

LOOP ADDLW 15H
MOVWT PORTA
DECFSZ COt NT, I
GOTO LOOP
MOVWF PORTB

INSTRUCTION WRDG 30Ir (couNT) IOHPORTA) 2OH GORTB)

( Draw and fill up the the table above in your answer booklet)

Q4 An assembly language program is shown below such that PORTA (RA0) becomes an
input and PORTB (RB0) an output port respectively. Next a SWITCH (Switch 5) is
connected to RAO and a LED (Ledl) to RB0. The LED flickers (on/off) each time the
switch is pressed.

(a) Draw a flow chart to define the assembly language program. 
(15 marks)

9 0C:12 lV=64 xoRwT' oc, I 0C= W=
10 0D=78 W=34 RRF OD,0 C ='0' 0D: W: Q=
ll OD=BB lV=34 RLFOD. I C='1' 0D: W= Q=
t2 0C=13 W=lC COMF OC. O 0C= W=
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O) For the delay subroutine, as shown in the assembly language program,
calculate the delay if a crystal of 8 MHz is used and one instruction cycle is
equal to four clock cycles. Show your calculations.

(10 marks)

2

;(HEADER) /Assembler Directives/ Assembly Language Program /
LIST P=16F84
RADIX HEX

; (EQUATES)
PORTA EQU
PORTB EQU
corrNTl EQU
couNT2 EQU
)

ORG 00H

; (MAIN PROGRAM)

05H
06H
OCH
ODH

START

BEGIN

MOVLW
TRIS
MOVLW
TRIS
CLRF
CLRF
BTFSS
GOTO
BSF
CALL
BCF
CALL
GOTO

01H
PORTA
FEH
PORTB
PORTA
PORTB
PORTA,o
BEGIN
PORTB,0
DELAY
PORTB,0
DELAY
START

;( DELAY SUBROUTINE PROGRAM)
DELAY

LOADC2

DECC2

MOVLW FX'H
MOVWT' COIJNT1
MOVLW F'FH
MOVWF COUNT2
DECFSZ COT]NT2,I

DECC2
DECFSZ CO[]NT1, 1

GOTO
RETURN

LOAI)C2

4



Qs (a)

(c)

Q6 (a)

(c)

(b)

D4E32203

With reference to the data sheet in FigureQ5(a), describe the operation of the
Hardware Counter/Timer in the PICI6F84A in Timer Mode. 

(5 marks)

Calculate the pre-load value required in TMR0 to obtain a delay of l0ms
between the load operation and the T0IF going high, if the clock rate is 4l\ilu
and the pre-scale ratio selected is 64:l.

(10 marks)

In a serial communication system using RS232 standard, the charater 'A' is to
be sent on the transmit data (TD) line using 7-bit datz I start bif I stop bit
and ODD parity.
(start bit:0, stop bit: 1. ASCII code for A:4lH and RS232 specifies that
LSB (Least Significant Bit) is transmitted first and uses negative logic.)

O Write out the logic values for the l0-bit data stream
(iD Write out the logic values using the RS232 standard.
(iii) Draw the waveform for the voltage levels in RS232 data transmission.

(10 marks)

Briefly describe the following characteristics of the analog-to-digital converter
(ADC):-
(i) resolution
(ii) conversion time
(iiD V,ef
(iv) digital data output

(9 marks)

For an 8-bit ADC, Vrer : 2.56V. Calculate the resolution and the digital data

output (D0 - D7) if the analog input is 2.1V.
(8 marks)

With reference to to Table Q6(c), veriff the PIC output for a temperature of
30 degrees Fahrenheit. Find the valuess in the PICl8 AID registers of
ADRESL and ADRESH.

(8 marks)

(b)
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TABLE 02

ilofir l: lflhen an llE egisier is rnodfied as e furElinn of il-lf I e.9., l|lovT FcnlB. U.lhe vahre used ril be lhet
rahre pnrsenl on lhe pins lhernselvea Fa example, it the drlE l*h is ' 1 ' fur e pin cmfigwed es inprt and is drinn
low by an ertemel devie. fte data ril be rdlhn bedr rilh a 'O'-

A: H lhi: instuction is emcubd on lhe TllRIl nflster {a]d, dtere rFpficrh. d = | ], lhe FrEeEEler xill be deered if
as=iped b lhe Tirner0 tlodde.

3: It PrEeram Coubr (PC) b rndified ore csrditim.l teit is tLE. lhF instudim 
'€qui'Eslm 

qIEl€E- Th€ sE ond
qde b executedEsi troP.

Hnemonlc,
ODcreidr

Drrdpion Cycbr
1,+{i ODood$ Sutur

Aftccicd llotrr
ubnsb

EY|E-ORE TED FILE REGI$TER trERITIOIIS

AEO[ttF I, d
AHDWF I.d
CLRF f
cl_RtY
coMF t. d
DECF I.d
DECfSZ f,d
tNcF t. d
|NGF$Z r.d
toRwF f,d
HOVF f,d
MOVWF f
HOP
RLF I. d
RtrF I. d
suEwF f.d
swAPF r.d
XORlft'F t. d

AddWendl
A}{[) Wwittf
Clearf
Clg.er W
Co.nphmect f
Decrc0l+ntf
Datrtrrnl f, Sktp il 0
lncrernrnt f
Incrcncnl f.Shp if 0
Incluswe OR Yl! *ilh f
Mo|iE f
ldorrE llu to I
f{o opErebrt
Eotrle Le{ f thru.qh Crry
Ro151e Rlght f thEqth crrry
SubtrdEtw fro|n f
Sry|p nibHacinf
Erduritle OR!\twithf

1

I

I
I
I

I
It4

1

| [2)
1

1

I
I
t
I
1

I
t

oo oIrL dffE tfff
oo 0101 dffE fEff
00 0{0r lfff ffff
oo 0{01 0r4l( rxxr
oo L00t dffE fEff
oo 0{1r dff€ ffff
oo L{It dfff Jfff
oo 1010 dfff frff
o0 t1lt dfff ffff
oo 0100 dfff tfff
oo 1000 dffg I€ff
oo D{00 lfff ffff
oo 0{o0 0140 0000
oo 1101 dffg fEff
oo t100 dff€ fflf
oo 0{r0 dffE Jfff
oo tlro affE If cf
oo 0110 dfff ffff

G.DG,Z
?
7
I
z
7.

7

z
z

c
c

G,DC.Z

z

TJ
t2
E

1.2
1.2

1,1.3
t2

1,t,3
l2
l.z

!f
1,2
12
tJ
l2

EIT.OEEIITEI' FILE REGIITER'}fERAIXilIS

BCF f. b

ESF f. b

ETFSC l. b
ETFSS t. b

Eat ClErI
Ei Set I
BitTeatl,Skg rtGleer
BitTe$f.Stb if Set

I
I

r tzl
rEt

01 00bb bfff {fff
or ortib bfff ffff
ol Lobb bIfE lfff
or tlbb bfff t€ff

1.2
12
l
3

LITERAL A1{} COI{TROL OPERATION$

ADGLW K

AHDLW h
CALL K

ELRITDT
c€To h
IORLW h

HOt LrrlJ k
RETFIE
RETLY$ h
RETURN
SLEEP
SUELW h
XORLW K

Add literelerd lff
AilO lilerd dtW
Cal erSmutrna
Cleer filllcHog Timer
GotoddrEls
lnclusiva OR liled udth W
lllurEliletrlbW
Relu$ fpm hterupt
Ralum rrilt libnl in lU
Relurt fDm SubrouliE
Go anto $t rldbt modc
SublrdEl W from hhrd
Enlurive OR lurrluith liY

I
I
2
t
?
I
I
2
z
?
I
1

1

11 Llrr ktlrlr ttkJt
lt t00L kldrJr ktklr
10 ddEk }}lch LlhJr
oo oo00 0t10 Dl00
10 Lkkk kHr} tthh
ll Looo lckld( ktklc
lt 0{s }tlc} ttklr
oo D{00 0000 1001
tt orrr k*ldr klhJc
oo 0000 0000 t000
oo 0{00 0tL0 0011
1r Lror I*k* lclklc
tt L010 kHEIr Ltl*

G,DC,Z
z

ro-,m

z

-TO,FD
G,DC,Z

7
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Load l rBad
TilRo regisler

-;---;-lt
tffinrng

THR0 register I 
ovedl(ru

INTCOil r.giEter.

FIGURE O5(a)

FA/t CLKtNl4

I:iXqtr000
I FN8tE$AI6/i5Ifl E].D

3 4 8 tE :!2 E4 tAB 358

0 Ffll
I Ftl
2 Ptz

Frl€cal r rJIe gEIeEI DT E
FrE€cil€r riE Sdecl Dl 1

F rGcalrr rJt €deci bl 3

101llll
t, llrrtt
BOErrrl

I

I

PIA f]elcter ifEllrrent llt

TU8E TVR]rolrEerdg€sElBGHt

- SEIBe ptEEsrl€rtot -l/Fo
. ]€GNIETFE€CAhItrTiffiT
- hc]tltlcril onrEhgtdqeE FA{
- t[(|lrEfll o[ ilrrg edged tAl

S mct TI/FFshclEdrlt€€EctEl l.- lr6:ruEilEnclErt -& Cbcl4
1 - Seles{ R^tl InFrl
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TABLE O6(c)

Table 13-9: Temperatune ys. Vool for PIC18 with Vref :2.56 V
(SS = 2,5 mV)

Temp. (F) Vio (-V) #of steps Binary Vout O9-b0) Temp. in Binary
0 0 0 00000000

l0 00 00000100 00000100
20 00 00001000 00000010
30 t2 00 00001r00 00000011

l0 t00 2A 00 00101000 00001010
20 200 80 00 01010000 00010100
30 300 120 00 0lll1000 0001r r l0
40 400 r60 00 10100000 00101000
50 s00 200 00 11001000 00il 0010
60 600 240 00 11110000 001I I 100
70 700 300 0l 00101100 0l00l0ll
80 800 320 0l 01000000 01010000
90 900 360 0r 01101000 01011010
r00 1000 400 0l 10010000 01100100

8


