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Seat No.: ________                                                      Enrolment No.____________  
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
M. E. - SEMESTER – I • EXAMINATION – WINTER 2012 

 
Subject code: 710302N Date: 09-01-2013 
Subject Name: Advance Microcontroller 
Time: 02.30 pm – 05.00 pm Total Marks: 70 
Instructions: 

1. Attempt all questions.  
2. Make suitable assumptions wherever necessary and mention it clearly. 
3. Appropriate comment lines are must in your programs. 
4. Figures to the right indicate full marks.  
5. Some of the control/status registers and instruction set of PIC family is 

provided for your reference in annexure sheet. 
 
Q.1  (a) A parking space having two gates, one for entry and other for exit, has a 

maximum capacity of 50 cars. Design an embedded system using PIC18F452 
microcontroller which counts the total number of cars present in parking 
space at a particular time and display it on 7 segment LEDs. Remember that 
a car can enter and leave from the parking space. Sensors are mounted in 
both gates. When parking space becomes full then it should give indication 
on LED by toggling it continuously. Write an assembly language program 
for the same. Make use of at least one interrupt in your program. Write your 
assumptions explicitly.

10 

 (b) Answer the following in brief 
(1) Complement the data stored in data register 0x05 without using COMF  

instruction. Store the result in 0x0A.  
(2) What is the maximum delay obtained when timer 0 is running in 16-bit 

mode and the MCU clock frequency is 20MHz? 

04 

    
Q.2  (a) Draw interfacing of three common cathode seven-segment LEDs to 

PIC18F452 microcontroller using PORTA and PORTB. Write an assembly 
language program to display a three-digit BCD number “942” on these LEDs 
continuously. 

07 

  (b) Add 10 BCD data bytes stored in data registers beginning from 0x100. Store 
the result in data registers. 

07 

  OR  
  (b) A string of 10 characters is stored in internal RAM beginning from 0x200. If 

the string is palindrome store 0xAA else store 0xFF in data memory 0x300.  
07 

    
Q.3  (a) Given a packed BCD number in data register 0x50. Convert this number in 

binary and store the result in data register 0x51. 
07 

 (b) A data block of signed numbers is stored in memory location beginning from 
0x500. Length of this block is stored in memory location 0x05. Separate out 
positive and negative numbers from this block and store them in memory 
locations beginning from 0x600 and 0x700 respectively.  

07 

  OR  
Q.3  (a) The 16-bit number 0xA237 is stored in memory location 0x10 (LSB) and 

0x11 (MSB). Multiply this number by 0x3A that is stored in memory 
location 0x12. Store the product in data registers 0x100 (LSB) onwards. 

07 

 (b) Explain interfacing and timing diagram of LCD with PIC microcontroller.  07 
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Q.4  (a) Draw interfacing of 8 push-button keys (K0 to K7) to PORTB and 8 
common cathode LEDs (LED0 to LED7) to PORTA of PIC18F452 
microcontroller. Write an assembly language program that checks for a key 
closure, debounces multiple key contacts and displays the binary number 
corresponding to  pressed key  on LED port (e.g. if key K5 is pressed then 
display 0000 0101 on LED port). 

10 

  (b) Write a macro named ADDUNSGN that adds two numbers passed as 
arguments and stores the result in data memory location 0x09. 

04 

  OR  
Q.4  (a) Interface DAC with PIC18F452 microcontroller. Generate a saw tooth 

waveform using this DAC. How can we change the frequency of this 
waveform? 

10 

 (b) Write a program to copy the value 0xA3 into RAM locations 0x230 and 
0x530 using direct addressing mode only. 

04 

    
Q.5  (a) Write a subroutine to set up timer 0 in the 16-bit mode with the internal clock 

at 20 MHz to generate a 100 ms delay and provides multiples of 100 ms 
delay based on the count in data register 0x10. Select an appropriate 
prescaler and show your calculations of delay. 
Using this subroutine generate a square wave of 1 Hz. 

10 

 (b) Explain block diagram of PIC18F452 ADC module in brief. 04 
  OR  

Q.5  (a) Write a program to generate a square wave of 2 KHz at pin RC2/CCP1 of the 
PORTC using the interrupt method and Timer1, assuming a crystal 
frequency of 20 MHz. 

10 

 (b) Explain about priority of interrupts in PIC18F452 microcontroller. 04 
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