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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -4 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4343204

Subject Name: Embedded System

Time: 02:30 PM TO 05:00 PM

Instructions:
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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Write the features of ATmega32 AVR Microcontroller.

ATmega32 AVR Microcontroller HI®$1Sse21dR4{]

(AN M) dud).
Explain the characteristics of real-time operating system.

Aua 2loH U231 (UeHedl dlet(R@Lsd il UHoldl.
Draw and explain the general block diagram of ATmega32 AVR
Microcontroller.
ATmega32 AVR Microcontroller =il %=1 wdls SIALAMH
€121 Al yHoall.

OR
Draw and explain the Pin configuration of ATmega32 AVR
Microcontroller
ATmega32 AVR Microcontroller =il (Uol /UM [se1 €121
Bl YHx1cll.

Differentiate between SRAM and EEPROM of ATmega32 AVR
Microcontroller

ATmega32 AVR HI8515e21d2e1l SRAM 3ol EEPROM d3
dsldd s3U.
Discuss RISC Architecture of the AVR.
AVR ¢ RISC A 1[52 513-{] A 52).
Explain the AVR status register in detail.
AVR 224 (%2R [ddldd R 1uHeoxidl.
OR

Write size of code ROM, SRAM and EEPROM, Number of 1/0O pins,
ADC and Timers for ATmega32.

ATmega32 Hl2 515 ROM, SRAM sl EEPROM<] 5¢, 1/0 [Usi, ADC
Bl 21SUR ol vl Gud).

Explain the role of the DDRX register role in inputting and outputting
the data.
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S2lell ©e1yR wal W1GB2Y2Hi DDRx (%2201l ¢4t s1 oy

yHo1Cll.

Explain the data memory organization (General Purpose Registers, 07
Special Function Registers, Internal Data SRAM) of ATmega32.
ATmega32 =il 321 AHI] B3et 165D Let (%SelE URU%S 09

29U, W(BAUG §52el 2222, Be2Reld S21 SRAM) UHy1cll.

Explain the RESET circuit for the AVR microcontroller. 03
AVR H19 51550162 H[2 RESET (52 dudl. 03
Draw and explain the TIFR Register used for AVR Timers. 04
AVR 2l8HR HI2 dUzld TIFR (%22 €12 3ol AuHendl. oy
Draw Timer-0 and explain the working of it in detail. 07
2LOHR-0 €12 el Aol 5117 (daldd R dHdl. 09
OR

List the registers associated with Timer-0 and Timer 2. 03
2LEHR-0 Wel 21EHR 2 UL USULAEL )2l ALE 03
et ld).

Write an AVR C program to toggle all Port-B bits continuously witha 04
50ms delay. Assume that the system is ATmega32 with XTAL=8MHz.
50ms [Aeiod U1 Udd dHIH Ul2-ofl [G1eya 21dle sAL U oF
AVR C V1AM qull. 1Rl 5 (14 XTAL=8MHz 18

ATmega32 8.

Draw and explain the TCCR1A and TCCR1B registers. 07
TCCRIA % TCCRI1B (%22 €121 el AqH1dll. 09
List the data types widely used by C Compilers. 03
Al s1uLgad gL calusudl GUAIHi Adldl SelUsRlsll o3
Ale] Leild).

A door sensor is connected to bit 1 of Port B, and an LED is connected 04
to bit 7 of Port C. Write an AVR C program that monitors the door

sensor. When the door sensor detects the opening of the door, the LED
connected to bit 7 of Port C should turn on.

s SR AsAR UL Beil ofle 1418 15134 B, 34el LEDUIE C  °¥
oll o{le 7 112 HSIAE 8. AVR C WAL QU] %8 SIR AoRel

U422 52 8. 2R SR AeR £ (%] Wlddlef 201 sl B,

AR Ul2 Celluile 7 418 21514 LED Ulg, 2d] 1A,

Provide a clear diagram and detailed explanation for interfacing 07
MAX7221 with ATmega32.

ATmega32 418 MAX7221 62354 Sl Ul JUY SIUIAMH &lR) 09
ol [Aolda R UMYl Ueled s2U.

OR

Draw and explain the interfacing of LM35 with ATmega32. 03
ATmega32 A 18 LM35 of §e235 (491 £12] 2ol 114, 03
The LCD's data pins are connected to PORT B. The LCD receives 04
information only when its Enable pin goes from HIGH to LOW. This

pin is connected to pin 5 of PORT C. Write a C program to send the
message "The Earth is but One Country" to the LCD.

LCD «il 321 (el PORT B 18 %1516 8. LCD R % HI[dl Rnd ¥

& o113 dell Enable [Uet HIGH &l LOW U2 214 8. 41 [Uet PORT C
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Draw and Explain USART Control and Status Register A (UCSRA) in
detail.

USART 5216 2ol 22 2[%2R A (UCSRA) < €11 24l
([coldd R vHodl.

Draw and explain the ADMUX register used in the ADC of
ATmega32.

ATmega32 sil ADC Hi duydd ADMUX 2223 £12) ¥4l YHwdl.
List out the registers associated with the Two-wire Serial Interface
(TWI) and Explain any one register in detail.

2-dlR AT G254 (TWI) AL Asn1Ad] 2290l ULl
Wotlall el S1EURL 1S 2R (ALl YHMC.

Provide a clear diagram and detailed explanation for interfacing
MAX232 with ATmega32.

ATmega32 418 MAX232 8e235 ¢l HI2 UE SIAIAM €1R) Wal

[Ao1dd R HHYAL Uelet 5.

OR
Draw a circuit diagram for ATmega32 and L293D motor driver to
interface a DC motor.

DC Hl2Rel o254 Sdl HIe ATmega32 3=l L293D Hle
slodR HI2 UlEe SiuAMH €1,

Write a C program to toggle only the PORTB 4th bit continuously
every 2ms. Use Timer-1 Normal Mode and no prescaler to create the
delay. Assume XTAL=8MHz.

€2 2ms A Add Hl= PORTB 4th vil2 2TalE sdL Ul C
WLAIH W), ([AEo] ofetlddl HI2 218HR-1 «lHd H1SH)
GUALIL 50 wal S16 UIBAR 1S, XTAL=8MHz HI3).
Explain the basic block diagram of the Smart Irrigation System.
W12 RIALS uBLLdlell Hneld els SIALALHA
Al
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