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PART A : Objectives
(30 marks)

DA.F,32203

Ql Microprocessor needs external peripherals to make it functional or become a computer. It
also perform in such cases input/output is undefined such as developing
games, websites and photo editing.

A. single tasks
B. simple tasks

C. complex tasks

D. multiple tasks

Question 2 based on Statement l.

System bus is a collection of
wires carrying information within

Statement I

Q2 what are the three types of system busses?

A. address, data and system busses

B. address, data and control busses

C. address, input and output busses

D. address, general and control busses

Q3 The prescaler can be the CPU clock frequency/rate or may be some higher or lower
frequency. The purpose of the prescaler is

A. to allow the timer to be clocked at the rate you desire.
B. to count either regular clock pulses or irregular event pulses
C' to use for writing programs or subroutines for generating pulses of various

duration
D. All the above
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auestion 4 is based on Figure l-
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Figure 1: The Architecture of Microcontroller

Q4 What is the function of X?

A. To store user data

B. To store fixed user data

C. To store and erase user data
D. To store and erase user data elecfronically

Q5 Which of the following is true?

L The timer TMRO module is an 8-bit timer/counter.
II. Watchdog is a mechanism which microcontoller uses to defend itself against

programs getting stuck.
m. Intemrpts are a mechanism ofa microcontoller which enables it to respond to some

evelrts at the moment they occru.
ry. Port is a group ofpins on a microcontollerwhich can be accessed simultaneously

or on which we can set the desired combination of zeros and ones.

A. I and II only
B. II and III only
C. II and IV only
D. All the above.

DA832203
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Question 6 and 7 are based on Figure 2.

DA832203

S$CINCLKIN RBtrIr'rTo$c?clr(our RBl
R82

Rfi#rfi#{t ftF*tFchd
RAl/ht'It RS4
FA2'Af*IVRSF-/CVREF EBS
RA3/Af.IgFt'REF+ RffirffiC
ftlut/T0Cl(ttClCIUr RB?FGF
n*gnrucffimcn,fr

RWTIO$OrtTtGf(t
ng0JA R*ffTr*$tfCCF2m.rnaffi rceffitFrreffAilrrre Rc#scxrscr

reffinrp#rHv 
*%m

ftstyrxffit
RS?frugDT

fiD{rfp*F0
RtrlJPSFI
ftffxfFsP2

Clmk: 3tlfihz Ro'3ttP$trS
RS#P$Pil
fto*rp,$F$
rntrp$ru
fiDrJP$FT

R
4kT

IT

lY at,rt

I

'7 f:

--,t t a ,-

I
t:

-T

Rtl,tt

R*f

Figure 2: The Circuit Connection of Microcontroller

Q6 Which of the following is true?

I. The input for the microcontroller is at RC5 only
il. The input for the microcontroller is at RC5 and RD4
uL The input value for the pin RC5 is I when button is pressed
tv. The input value for the pin RD4 is 0 when button is not pressed

A. I and II only
B. II and III only
C. II and IV only
D. II, ilI and IV only

Q7 what is the input value for the pin RD4 when button is not pressed?

A.0
B. I
c.2
D.6
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void interrupt {voidl
{

I-ED? =, ].;

Detay_nrs{5ffi0};
tr ED? ='0;
IttTF= O;

I
T

vold main tvold]
,l'1

GtE = 1;

HtilTE = 1;

TRTSC=Sffi;
PORTC =Oh$0ffiO;
TR$SB=0ffi3";
POftTg=Okffi;
whi'le(1)

{
LED1= '*LEDL;

Selay_rns{1,0S0};

]

Statement 2
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Question 8 based on Statement 2.

D4F'32203

Q8 Which of the following is true?

A. No software delay used in the programming code.

B. LEDI always blinking every ls by hardware timer.
C. LEDI is always blinking every ls and intemrpt occurred every I second.
D. LEDI is always blinking every ls and LED2 turn on for 5s when intemrpt

occurred.

Q9 There are 8 data buses and 10 address buses connected between CPU and memory.
Considering lKb is equal to lD24bytes, calculate the size of the memory for this
microcontroller.

A. I kbyte C. 3 kbyte
B. 2 kbyte D. 4 kbyte

Q10 Serial Peripheral Interface (SPI) is an interface bus used for short distance
communication commonly used to

A. send data between microconfrollers and small peripherals
B. connect to an VO modules is often referred to peripheral device
C. carry the CPU-generated address signals out to memory and to VO devices.

D. carry signals from the CPU to external devices, and from external devices to the
CPU.
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Question I 1 is based on Statement 3.

DA832203

unrigxred" int adc;
vcrid xnai-rt {}

{

JII) ?{}-: *xfr * ;
g$[fSA, - firrF'$-;

13.ISS' : *x3F;
EI{XSI} : 0;
d<r'

{

**g : "*I)fli lt*a.d {1} ;
F(},ffiB s adr:r;

FBtrrf, s de F> 2;
l wtri-}e {}"

Statement 3

Qf l Which result channel that l0-bit AD conversion obtained from this programming code?

A.

B.

C.

D.

Port A Channel 0

Port A Channel 1

Port B Channel 0

Port B Channel 1

10 kbit/s, 100 kbit/s
100 kbit/s, 10 kbit/s
100 kbit/s, 1000 kbit/s
1000 kbit/s, 100 kbit/s

TMRO
overflow
prescaler

oscillator

Q12 Inter-Integrated Circuit is a two wire serial interface. Common I2C bus speeds are the
standard mode and the low-speed mode.

Q13 Prescaler register is used to confrol the speed of TMR0 overflow.
quickly and slowly overflow can occur. By loading a value into the
can control the count until an overflow occurs.

A.

B.

C.

D.

A.

B.

C.

D.

We can control how
register we
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c. 2N3035
D. ULN2OO3

C. specific resolution
D. Specific revolution
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Figure 3: The Circuit Connection of Stepper Motor

Q14 In able to move the rotor you will need a driver. Name the driver that is related with stepper
motor?

Question 14 and 15 are based on Figure 3.

A. L293
B. L293D

Q15 Stepper motors are very different from a regular DC motors. Instead of spinning like DC
motors do, stepper motor steps at a

A. specific cycle
B. specific rotation

for each pulse.

Q16 Universal Serial Bus (USB) is widely used nowadays when dealing with computers or
electronic devices. which of the following is true on the pu{pose of USB?

A. send data between microconfiollers and small peripherals
B. connect to an VO modules is often referred to peripheral device
C. designed to standardize the connection of computer peripherals
D. carry signals from the CPU to external devices, and from external devices to the

CPU.
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Question 17 and 18 are based on Figure 4.

A. set

B. array

DA832203
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Figure 4: The Circuit Connection of UART

Q17 In order to connect a microcontroller to a serial port on a PC computer, we need to adjust
the level ofthe signals so communicating can take place. Name one chip specially designed
for this task.

A. MAX232
B. MAX293
c. MAX2003
D. MAX2OO3D

Q18 Connecting a microcontroller to a PC via IC Y line interface chip creates a file RS232.inc
which contains a group of macros used for serial communication. Which of the following
is true on the using of the RS232text macros for serial communication?

A. Macro for sending ASCII value of a specified text.
B. Macro for initializing the pin for transmitting data.

C. Macro for sending ASCII value of data found in W register.
D. Macro for sending ASCII value of decimal digits of 8-bit variable.

Q19 USB device communication is based onpipes (logical channels). A pipe is a connection
from the host controller to a logical entity, found on a device, and named an endpoint.
During USB communication data is transmitted as

C. group

D. packet

8 CONFIDENTIAL
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Q20 Compute the Overflow time for the given inforrration;
A crystal with 13l072l1z,the prescaler setting bits Ps2: PSO to 010 (1: l2g) and assume
the value loaded into ttre timer register TMR0 is decimal 0 (counting from 0).

A. 100 us C. 1000 ms
B. 10000 us D. 100000 ms

CONFIDENTIAL
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PART B : Subjectives
(40 marks)

Ql (a) Define Microcontroller.

DA832203

(b) Give two (2) differences between Microcontroller and Microprocessor.

(c) Explain briefly the advantages of higherprogramming language.

(3 marks)

(4 marks)

(3 marks)

Q2 (a)

Q3 (a)

(c)

(d)

Figure Q2(a) shows the memory structure of microcontroller. There are eight (8)
data buses and twelve (12) address buses connected between CPU and -.tnory.
Considering lKb is equal to 1024 bytes, calculate the size of the memory for this
microcontroller.

(2 marks)

Give description for each line of C programming syntax below.(b)

TRrSB = 0b0000000;
PORTB = 0b0000000;
TRrSA = 0b000L0000;

(c) All microcontrollers require an oscillator (clock) to
function of oscillator in microcontroller.

(b)

ADC is a unit in most modern microcontroller. Explain the purpose of having ADC
unit in microcontroller.

(1 marks)

One of the specifications of ADC is resolution. Give a reason why do we need that.

Give three (3) examples of analog signals around us.

List all registers associ ate with an ADC.

(3 marks)

operate. Explain in detail the

(5 marks)

(2 marks)

(3 marks)

(4 marks)

l0 CONFIDENTIAL
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Q4 Below is a list of C code that should perform as the LED tum ON once the button is pressed.
It will behave in endless loop. But there are some syntar error during compiling the code.
Identiff the error and rewrite the correct one.

#define BUTTON PORTA.F4; //Button at PORTA U it +
#define LED PORTB.F0; /ILED at PORTB bit O

void mainfl
{
TRISB = 0b00000000; //AnAitat pORTB is output
PORTB = 0b00000000; l/clear (give 0V) at all poRTB output
ADCON1 = 0b00000110; //Set PORTA as digital input
TRISA = 0b00010000; //Set direction of bit 4 PORTA as input
while0 //endless loop
{
if (BUTTON == 0)i //if button is pressed
t
LED = 1; /ILED at poRTB bit 0 switch oN
l
else

t
LED = 0; llLED at pORTB bit 0 switch OFF
)

/lend of while
I ttend of mainO

(10 mark)

ll CONFIDENTIAL
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PART C
(30 marks)

DA832203

Draw the flowchart of the program task.

(10 marks)

write the main programme of the condition given to complete the programme.

wen button oN is pressed the lamp L2 rights up and LEDI will turn on for 3
seconds and turn offfor 3 seconds continuously. When the button OFF is pressed
the lamp L2 ligh* off and LEDI will turn off as well. The program must be in
infinite loop and while in standby mode the LEDI is keep turning on.

Draw the flowchart of the program task. 
(15 marks)

write the main program of the condition grven to complete the programme.

(15 marks)

Q5 Stepper motors are very different from a regular DC motors. Instead of spinning like DC
motors do, stepper motor steps at a specific resolution for each pulse.

Circuit in Figure Q 5 operates by showing the direction of stepper motor rotation into
LCD display and also on LED when one of the direction buttoni is pressed. Write a C
program to rotate the stepper motor with direction of button pressed and show the direction
of rotation on LED and LCD.

(a)

(b)

Q6

(20 marks)

Based on the circuit Figure Q.6, you are required to write a relay applications using C
language based on the condition below:

(a)

(b)

t2 CONFIDENTIAL
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Q7 (a)

(b)

DAE32203

Figure Q7 shows the circuit of temperature sensor LM35 which analog input to a
microconfioller. The output voltage of LM35 is proportional to the temperature by
0.lv: l"c. voltage reference(vref) used is +5v. show the calculation io find;

(i) ADC value when Vin to AN2 is 4.5V
(ii) Temperature value in degree celcius when vin to AN2 is 3v

(5 marks)

Write a C program for temperature application on PIC 16F877 Abased system. The
system should show the current temperature value in degree Celsius on the LCD
and two LEDs should active base on the table below:

LED Dl I,ED D2 AIarm
Above 50o C ON OFF ON
Below 50" C OFF ON OFF

(25 marks)

-END OFQUESTION-
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FINAL EXAMINATION

SEMESTER/ SESSION: SEM II /2015/2016 PROGRAMME CODE:2 DAE
COURSE NAME : MICROCONTROLLER COURSE CODE :DAE32203

FIGURE Q2(a)
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