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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2025

Subject Name: Embedded System
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Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Compare and contrast the features of the different subfamilies within the AVR microcontroller
family, such as ATmega, ATtiny, and ATxmega and write one application of each.

AVR H18s1se2leR Sl (alay Qel-3Mdlu)e] ([aRNdiledl deeil 521 ua [aeieii
521, BH % ATmega, ATtiny, 3ol ATxmega el €359l A5 W [WEZ2lel qui).
Define Embedded system and explain its working using General block diagram.

WrASS (e UV Rl 5 4 UM 665 SIAIAMHeAL GUANIL 531 def 51 qHomdl.
Explain function of each block of ATmega32 microcontroller.

ATmega32 HIB515216R eil £35 6else] 51 Hostdl
OR

Explain data memory organization of ATmega32.

ATmega32 sl Hi[&cl AUz il yHesd).
Explain Characteristics of embedded systems.

W3S (el dlel(BLsdiull Yuod).

Describe mode of operation ofrTimers/C0unters in ATrr:ega32.

ATmega32 Ui 218H/51Gel] s1H1stl HlSef auist 52U

Describe 1/0 port confriguration and different ways of Power-On Reset in ArTmega32.

ATmega32 Hi 1/0 U2 A6l A UldR-2{lel Al (dldy Adle] aslel 521,
OR

Explain Characteristics of a real time operating system.

Fuig 218H AUl (UMl @let(Blsd il yHesdl.

With a sketch, identify the pins of ATmega32.

¥5U U8, ATmega32 «fl [Ust A101u).

Describe features and hardware consideration of on-chip ADC.

{\ot- (AU AS1et L et 44 $15Aed] (AR of dlet 530,

Distinguish different data types for programming AVR in C.

C Hi AVR VIALHAL HIR [alfar Sel usiRla 1edL uLs).

Write an AVR C program to get the status of bit 5 of port B and send it to bit 7 of port C
continuously.

UlE B il ofle 50 e Auddl HI2 AVR C W1AM Uil 4 A YLE C ot bit 7 UR ctd HLs6).
Write a C program to toggle all the bits of PORTB continuously with some delay. Use TimerO,
Normal mode and no prescaler options to generate the delay.
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2I51S (A6od 412 Acdd PORTB ell dHIH [(42ua 21o1e s HI2 C WA dudl. [Aeod =2 sdl
HI2 Timer0, «llHd HLS A ol Y1deR [Aseuel GUilal 5.

OR
Explain the function of MAX232 with an example.

MAX232 f 513 Gelel A1& HHosdl.
Write an AVR C program to convert 11111101 (FD hex) to decimal and display each digit separately
on PORTB, PORTC, PORTD.
11111101 (FD &5¥) < ¢2Li2AHI 5de 5L HI2 AVR C WIAM Uil 344 PORTB, PORTC, PORTD
UR €35 visal w21l ue(Rld 2.
Write an AVR C program to send out the value 44H serially one bit at a time via PORT C, pin 3.The
LSB should go out first.
PORT C, [Uel 3 HIR§d A&y 44H Al x5 ofle Hlsadl Hie AVR C WA qull. LSB u&dl
WER ¥G B S,
Write an AVR C program to read the content of location 0x005F of EEPROM and stend itto PORTB.
EEPROM ell 2€llel 0X005F ofl Se22 cliycll HI2 AVR C WIAIH QU] 24el Al PORTB UR Hlsell.
Write an AVR C program to continuously get the data from ADCO and display the result on PORTC
and PORTD.
ADCO &l Add 321 Anddl 412 AVR C WAIM @Uil ) PORTC 3= PORTD U2 URRIIM Ue(2(d
52,
Draw the Interfacing of Relay using ULN2803 with ATmega32 and write an AVR C program to turn it
ON and OFF continuously.
ATmega32 A12 ULN2803 «il GUldl 53l RAs] 8231 €121 A del Acld ALY e oid 5L
HIS AVR C WIAM €Ul

OR
Write an AVR C program to store ‘G’ into 0x005F location of EEPROM.
EEPROM o1l 0x005F & lotHi 'G' 212 5l HI2 AVR C WIAIM dudl.,
Draw the interfacing of 7-segment displays with AVR using MAX7221.
MAX7221 <l GUIl 53]a AVR A1Q 7-Q211e2 [S0Qe] pe5(RidL €12,
Draw the interfacing of LM35 with ADCO of ATmega32 and write an AVR C program to read the
sensor and display it on PORTD.
ATmega32 il ADCO U1&l LM35 of 82333 £13) 24 oA diddl 2l PORTD UR Ut [3ld 534l
HIS AVR C WIAM €Ul
Write an AVR C program to gradually change the speed of a DC motor from 50% to 100% using PWM.

PWM o1l GUaL 531 DC H12+1l 21d 50% &l 1009 il 1A €] eieddl 12 AVR C WA QUi
Explain functions of 12C(TWI) registers in AVR.
AVR Hi 12C(TWI) (%5241 5141 qu2d).
Explain basic block diagram of GSM based security system.
2R UANH H1HLRd YR8l RreMell Ynod eals SIULAMA qHxxldl.
OR
Draw the interfacing of two dc motors with AVR using L293D.
L293D «fl GUAIL 531 AVR A1 &SI Hles] ve23 R €13,
Write an AVR C program to initialize SPI for slave, mode 0 with clock frequency = Fosc/16 and then
transmit ‘G’ via SPI repeatedly.
A Y[2 SPI 20 5L Ml AVR C WA Gul], sdls slsaeil = Fosc/16 U1& H1S 0 521 4 uel
SPI ¢RIARAR ‘G 2l (M2 5.
Explain basic block diagram of Weather monitoring System.
sdHlel Hlefle3ol Rireneil Ynoyd wels SIULIAM AU,
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