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Q2

A passive infrared (PIR) sensor as in Figure Q1 is an electronic sensor that measures infrared
(IR) light radiating from objects in its field of view. They’re most frequently utilized in PIR-
based motion detectors. As a student who has studied the subject of Microcontroller, you are
required to develop a system that can detect human presence in an area using PIC18F4550 as
the system controller with some other electronic equipment such as a LED and an electronic
buzzer. Using your creativity, answer the following questions:

(a) Explain how the project works and give TWO (2) examples of other applications on
the market that use the same system.
(5 marks)

(b) Produce the system Flow Chart.
(5 marks)

(c) By using handwriting, sketch a complete schematic diagram. Make sure the name of
each pin terminal to be used on the equipment connection is written.
(5 marks)

(d) Produce a suitable program using the C Programming Language. Make sure you use
the MPLABX method.
(10 marks)

Answer the following questions:
(a) Using your creativity produce a simple program and explain the difference between:

() TRIS and PORT
(2 marks)

(ii) BTFSS and BTFSC
(4 marks)

(b) Complete the following instructions in Figure Q2(b) and get the final value for
Working Register and TOTAL Register in hexadecimal form
(3 marks)

(c) Based on the diagram in Figure Q2(c), clearly explain all the parts in the diagram
(6 marks)

(d)  Figure Q2(d) shows a simple circuit diagram using PIC18F4550 with two digital
inputs (push button) at PORTB via RB1 and RB2 pins. There are eight LED (LEDI to
LEDS) connected to PORTD via RDO to RD7 pins respectively. The PIC is clocked at
8MHz. To toggle all the bits of PORTD continuously with 3ms delay, using Timer0,
16-bit mode and no use Prescaler, you are required to get some answers to the
following questions.

(i) Calculate the instruction cycle time (TCY)
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Q3

Q4

(ii) The total of tick

(2 marks)
(iii) The Value for TMRO (TMROH: TMROL)
(2 marks)
(e) Give the difference between interrupt and polling.
(4 marks)

ADC stands for analog to digital converter and it is an electronic device used for converting
an analog signal into a digital signal. Interrupts, on the other hand are the events that
temporarily suspend the main program, pass control to external sources and execute their
tasks. Based on this, answer the questions below:

(a)  Provide and describe the steps required for Analog to digital conversion using the
PIC18F4550 Microcontroller.
(5 marks)

(b)  Suggest an example of a real-world process involving the use of an ADC and describe
how this process is clearly implemented.
(4 marks)

(c)  Produce a program suitable for a variable resistor controlling 10 LEDs. The channel
required is ANO, justification on Right Justify, and the program acquisition time is 20

TAD, with the A/D clock source on FOSC/16.
(10 marks)

(d) An electrical appliance has a maximum temperature value of 100 degrees Celsius and
areference voltage Vref = 5V. If the temperature is 43 degrees Celsius and 72 degrees
Celsius.

(i) Calculate the voltage.
(3 marks)

(i1) Calculate the values by using the Left Justify setting. (A/D registers ADRESH
and ADRESL in binary).
(3 marks)

Questions in this section require answers in the form of sketches and explanations.

(a) Explain the meaning of PWM and its function.
(2 marks)

(b)  If the reference voltage is 5 Volts, state the amount of Duty Cycle resulting for 4.2
Volts and sketch the shape of the signal resulting from the Duty Cycle.
(3 marks)

(c)  Sketch and explain the diagram that shows the difference between Serial and Parallel

Communication Protocols.
(8 marks)
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(d) Communication protocol allows two or more entities to talk to each other in a
communication system. With the help of diagram(s), compare how I2C and SPI
protocols manage the date exchange between one master device and 3 slave devices.

(12 marks)

- END OF QUESTIONS -
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VCC (+5V)

Figure Q1
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Figure Q2(b)
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Set interrupt
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Figure Q2(c)
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Figure Q2(d)
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PIC18F2455/2550/4455/4550
ES i e,

21.0 10-BIT ANALDG-TO-DIGITAL The ADCOND register shown in Ragister 21-1,
conrols the operation of the A/D module. Ths
CONVERTER {NDj MODULE ADCON1 register, shown in Register 21-2. configures
The Anzlog-we-Digital (&0} convartsr module has the functions of the pon pins. The ADCON2 registar,
10 inputs for the 28-pin devicse and 13 for te shown in Register 21-3 configures the A/D clock
40/44-pin d=vices. This module aliows convarsicn of an Sodrce, programnssd gegquisiton dme and justification.
analog input signal W 2 comesponding 10-bit digital
number.

The moaduls has five regisers:

* A0 Result High Ragister (ADRESH)
* AD Result Low Regisiar (ADRESL)
* AD Conirol Regisiar 3 (ADCOMNO)

* AD Conwol Registar 1 (ADCONT)

+ A/D Conirol Regisiar 2 (ADCONZ)

REGISTER 21-1: ADCCOMO: A'D CONTROL REGISTER
u- U0 RAW-0 RAW-D RAN-0 RW-0 RAW-0 RIW-0
— | — ] cHss [ cHs2 | cast CHSO GODONE | ADON
bit 7 bit 0

Legend:
= = Raadabl= bit W = Writable Bt U = Unimplemanted bit rsad as '0’
-n = Valus gt SOR "= DBitis sat '‘Q =3itis cleared x = 3it 15 unknown

-2 Unimplemented: Read as '
2 CHS3:CHS0: Anzlog Channs! Sslect bis
C2 =Channs D (&NO)

sl =Channel 1 {ANT)

I =Channel 2 (&K2)

L =Channe! 3 (AN3)

= Channsl 4 (AN4)

= Chaninal 5 (AnS) A
: =Channel 6 (aNB)H2
! =Channel 7 (aN7;H2
=Charine!l 8 (&NG)

= Channel 9 {AN9;
Ly =Channel 10 (AN1O)
Z =Channel 11 (AN11)

b Channe! 12 (AN12)

A Uﬁimplemen&:!m

21 Unimplementag!
1111 =Unimplementagi@

kit 1 GO/DORE: A/D Conwarsion Status kit

I=40 Idle
Lit 0 ADON: &/0 On kit
= A/0 convertsr module is 2nables
- = &/0 convertsr madule is disabled
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FINAL EXAMINATION
SEMESTER / SESSION : SEM I / 2022/2023 PROGRAMME CODE : BND
COURSE NAME : MICROCONTROLLER APPLICATION COURSE CODE : BND35503

PIC18F2455/2550/4455/4550

REGISTER 21-2: ADCDN'!:I A/D CONTROL REGISTER 1

u-o u-a RAN-0 R0 RiN-0H) R Rl Riwt
- | — | vere1n | vcFe0 | PCFG3 | PCFG2 PCFG1 PCFGO
biL 7 hit0
Laegend:
R = P=adable bit W= \Writabla kit L= Unimplemenies il r2ac as 0’
-n = Value at POR “i'= Bitis st ‘0 =8Sitis clearad * = Bit s unknown
bit 7-8 Unimplementad: Read as '
bit § VCFG1: Voltags Reference Configuration Hit iVREF- sourca)
L = VRsF- (AN2]
I=Vss
DIt 4 VCFG0: voltags Reference Configurauon e (VRES+ source)

L = VREF+ (AN3)

=Wnn

- = YU
1 3-0 PCFG3IPCFGD: &/D Port Cenfiguration Control bits:
A - o Lo o~ it
PR3 | E|E|2 |8 (8|8 |28 |2(2(s|s|e
LFia =t < < <t < < < << < | L | o | L |
SazfoA A A A A A A A A A Al A A
£l o) A A A A A A A A A A A A A
15 is A A A A A A A A A A A A A
i1t 8] A A A A A A A X A A, A A
1492 D [ A A A A A A A A A A A
s o [B] D A A A A A A A A A A
115 D D D O A A A A A A A A A
wagll D el lAalAaAl&®l&lETA L&A
Loaz Blolploiplo|lasalalalalala]la
1oL D D D o D O D A A A A A A
101 D D D O D D D D A A A A A
LorL D D D ] D D D D b} AlA|ALA
L1 D D D [ D D D D D D A A A
L)i: D D D [ D O D D D D B] A A
1116 D D D o D D D D D D D o A
ELL: 8] D D 8] D ) D D D D O D D

[
1]

A = Analog input Digital VO
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PIC18F2455/2550/4455/4550

“

REGISTER 21-3: ADCOM2: A'D CONTROL REGISTER 2

RO Ul RAW-0 R0 RAN-D RMW-D RAND RIN-D
#DFM | — | acom [ acam | AcaTo | abcs? ADCS1 ADCS0
bit 7 hit 0
Legend:
R = Raadabis bi W = Writable bit U = Unimplemeanted kit rsad az ‘0
-n = %alus 6t PO0R 1" = Bit is 2t ‘0 = Sit s cleared x = 5it1s unknown
Bty ADFM: /0 Racult Format Saleet bhit

~ = Right justified
z = Left justiiiad
3t B Unimplemented: Read as '’
ot s-3 ACQT2:ACOTO: A/D Acgustion Time Select bits
212 =20TAR
L1l =16 TAD
LI =12TAC
LII=3TaD
1L =8TAD
11 =4TAD
iL=2TAD
22z =0 TapiM
ADCS2:ADCS0: A0 Conversion Closk S=l=ct bits
tii= FRC (clock d=2nved from A/D RC oscillaton)
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