Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04000121 Date: 19/05/2026
Subject Name: Embedded System

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions :

1. Attempt all questions.

2. MakeSuitable assumptions wherever necessary

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are
permitted.

5. English version is authentic.

Q.1 (a) Draw and explain simplified block diagram of AVR microcontroller. 03
A (1) A[RAR HISHSRAR oll UM 6CS SRUALH R el AHA AL 03
(b) State the features of ATMega32 microcontroller. 04
(0) ATMega32 HI8sIsoRlctRatl oLunl galdl. 0%
(¢) Define Embedded System. Draw and explain the block diagram of an Embedded 07
system.
(5) AAds RAru cAlAUAURA 5. A1Ads AUl oclls SlAUH EIRL wal 09
A Al
AHY]|
OR
(c) Which type of operating system is required in Embedded system? List and explain the 07
characteristics of the operating system used in Embedded system.
(5) AAds RHHL sl uslRe{l 20Ut RAeH %33l B? AAds RRHHI 09
AUl BQUEat Rl clat@ sl 2l olottcl Aol AL AL
Q.2 (a) Write steps to store data in EEPROM of ATMega32. 03
Az (¥1) ATMega32 oll EEPROM Hi 32l IR scll Hle UdlAl dAwl. 03
(b) List the data types used in embedded C. 04
(o) 81335 C Ui GUAdL Ul 32l asWiell YR olotlal. 0¥
(c¢) Describe the configuration of I/O port as input or output with proper diagrams and 07
table.[4] Also give example for I/O port configuration as input and output.[3]
(5) 200 AW el 26l W& 170 port of Fatye dal wBaye 530123t 09
aR{cl.[4] AMs 170 port oll Sty dal aBaye $(301226tell GELSRN
AL, [3]
AHYq|
OR
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Draw TCCR register and explain the function of WGM bits.

TCCR %22 R wal WGM (Aadatl stlal amostal.

Develop an AVR C program to toggle all the bits of Port B 500 times.
e ol ol €35 olleal 500 alr LA $cl HI2all AVR C YUH Glatlcll.

Draw ATMega32 status register and explain the function of each bit .
ATMega32 ®ed AV ER Ul €35 (Ao staf Amasal.

Write one line Embedded C code: (a) To set bit 5 of port C without disturbing other
bits. (b) To reset bit 6 of port C without disturbing other bits. (c) To toggle all the bits
of port C.

As ABaH]l AAZS C 81 AWl (a) e [A2al ol [Qetl WE ¢ ol
(M2 5 Az s2cl HI2. (b) e [Bea waoul @Qat Wé ¢ ol ([Ae 6 A2
scll HI2. (c) W& C oll dHlH (A2l 2ol scll HI2.

Write an AVR C program to get a byte of data from Port C. If it is less than the value
read from PORTA, send it to Port B; otherwise, send it to Port D.

Port C Hidl 3alell sitge Ancl. %l A PORTA Hidl aiuaiui wadad yeuel
Y la, Al dal Port B UR HISCAL MoAUL, dal Port D UR HIsAL wWUA
s3] sAccl U2 AVR C YU aleilal.

Draw and explain TIFR register. [3] Develop a C program to toggle all the bits of
PORTB continuously with some delay. Use Timer0, Normal mode, and no prescaler
options to generate the delay.[4]

TIFR (¥R €1 el ANl [3] PORTB oll witll (A2ual Ucct Ao
scl 2 3A W ¢ WouH [@sulcl. BA w2 sal 12 Timero o «l{c
s, A 818 Y13AR (Aol GuDoL s.[4]

AHYq|
OR

Develop an AVR C program to monitor bit 5 of port C. If it is HIGH, send 55H to
Port B; otherwise, send AAH to Port B.

Wé C ol [@e 5 A dAeR s3], % A HIGH 8, Al W& B U 55H s
A8ldR, W& B U AAH Hlsclal Hl2 AVR C YLH oleilcl

A door sensor is connected to the port B pin 2, and an LED is connected to port C pin
5. Write an AVR C program to monitor the door sensor and, when it opens, turn on the
LED.

Weé B Mol 2 WA 6k Ao AslAG B, al Wé ¢ Mot 5 A& As LED
BSIAAl 8. 4R Aol A2 53| Al »2UR A Wee Ul AR LED AUl
gcl HIe AVR C YlaULH AWl

Explain the steps to be followed to load a data in timer to generate a given amount of
delay.
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QuiRd [Qcol Geum scl HI2 2lFHUL 32l AlS $cl HI2 WofUR0L
sRclloll UILARAL yHasLal.

Draw interfacing diagram of MQ-8 hydrogen gas sensor with ATMega32.

MQ-8 sl8Sl%ol AU AcRel ATMega32 UL 25U scllotl SIAAULH
olotlall.

Draw and explain I2C protocol in AVR with its block diagram.
AVR all 12C Ylalslctal Sl 531 Wal dal 6clls SLAULH UL AHsLal.

Write the steps to read ADC in the polling method. Also, develop an AVR C program
to read data from ADC 0 channel using the polling method.

WAL uglQui ADC aliual Hi2ell WLEl AWl A GuRid, WAal ualdel
Gual s3lal ADC 0 AActHil 32l aival Hi2 AVR ¢ Y [@suidl

2HYq|
OR

Draw a neat, labeled diagram of ULN2803. Explain why UNL2803 is required to
interface the relay with the AVR.

ULN2803 oll A5 w9, Ard Udco(l aus(d €1 unendl 5 AVR W RA
Blscll HI2 ULN2803 %33l 5u 8.

Draw interfacing diagram of MAX7221 with ATMega32.

ATMega32 Al MAX7221 o 8o2%RDL SI2AALMH cellcl.

Write steps to interface MAX7221 with AVR. Develop AVR C program to display 0
on seven segment display.

MAX7221a1 AVR U Bo225U sl HISall ULl AWl Acel o2 Buad
U 0 galaal HI2 AVR C YUK Glollcll.

Explain the working of SPI protocol.
SPI YRS\ sl dla st 52 8 A dAuestal

Consider XTAL = 8 MHz, using non-inverted mode, write a program that generates a
wave with frequency of 31,250 Hz and duty cycle of 75% (8 bit PWM )

XTAL = 8 MHz Hloll, ollot-8oclds HISall GULL $cll, YAULH AWl ¥ 31,250
Hz (3sclodlloll Aol 75% sY2l WFscoll (8-(cle PWM) R0l Geuet $3.
Draw and explain block diagram of smart irrigation system.

L RAUY RreHoll oclls SIAUH ENRL Al dHxL .

AHq|
OR

Develop an AVR C program to transmit character ‘A’ in master mode using SPI
protocol.
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(1)

(b)

(o)

(©)
(5)

SPI YRS\l GURLDL s3lal HizeR HISHI walR 'A’ glet[e sRcl HIZ2 AVR
C YWUH SddU 3.

Explain why L.293D is useful as a motor driver in changing the direction of motor
rotation with an appropriate diagram.

565 (3 L293D Hlee{l 2l (R aual olecalHl HleR sisdr ddly Hee 52 ©
d 2002 ws(A UL AHost Al

Explain hydrogen gas monitoring system using ATMega32 with diagram.
ATMega32 cllu3lal sleglosat algl Hlo{le(Fol Rl st A&yl

skskskeskok
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