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Question 1:                                                                                                                 [20%] 
Objectives: Basic concepts of Embedded Systems. 

Choose the correct answer: 
1. A serial port adaptor that receives and transmits serial data is called; 

(a).  UART                (b).  USART.                      (c).  I2C.                             (d).  SPI. 
2. The baud rate is; 

(a).  the total number of bits that can be transmitted.  (b).   the bandwidth of the serial interface. 
(c).  the total number of bits per unit time that can be transmitted.  (d). non of the above. 

3. Flash memory is an economical compromise between EEPROM and EPROM. A high voltage is 
applied to; 
(a).  selectively erase portions of flash memory.                     (b).  erase the entire block. 
(c).  selectively erase and rewrite portions of flash memory.  (d).  erase and rewrite the entire block. 

4. Assembler directives can be used to; 
(a).  improve the hardware design of an embedded system.        (b).  modify the system reliability.     
(c).  improve the efficiency and flexibility of code production.  (d). minimize the size of programs. 

5. The alphanumeric LCD needs command codes for control operations. It is an; 
(a)  input device receives HEX codes.                 (b)  input device receives ASCII codes.   
(c). output device receives HEX codes.               (d)  output device receives ASCII codes. 

6. After the execution of these instructions ” movlw 5A”  “ andlw A8” ,  the content of WREG is; 
(a).  02.                       (b).   24.                             (c).  08.                       (d).   AA. 

7. In the PIC16F84 microcontroller, the instruction fetching and execution are done at; 
(a).  the same time.    (b). two clock periods.     (c). four clock periods.   (d). eight clock periods. 

8. RISC processors normally have; 
(a)  a large number of general-purpose registers.              (b). variable instruction length.    
(c). instructions of variable sizes.                                      (d). many addressing modes. 

9. The percentage accuracy per bit of a 10-bit ADC at full scale is; 
(a).   0.24%.            (b). 0.096%.              (c).  0.96%.                 (d).  0.024%.     

10. The PIC 16F84 microcontroller has a stack memory with; 
(a). a single-stack level.        (b). 2-stack level.         (c).  4-stack level.     (d).   8-stack level.    

 
Question 2:                                                                                                                 [30%] 

Objectives: Embedded Systems Architecture. 
 
[A]. What is a microcontroller? What are the major differences between microprocessors and 

microcontrollers? 
[B].  Draw the embedded system design and development model? List FIVE  features of the 

Microcontroller-Based Embedded Systems? 
[C]. The Harvard memory structure gives some clear advantages over conventional von Neumann 

structure. Can you think of any disadvantages? Show that with the help of diagrams? 
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Question 3:                                                                                                                 [20%] 
Objectives: Embedded System Programming. 

 

An embedded system has a PIC 16F84 microcontroller with a crystal frequency of 4.0 MHz. 
[A].   Determine the function of the following set of instructions; 
[B].  Write a 100 msec delay subroutine? 
[C]. The hardware counter/timer (TMR0) of the microcontroller can 

be used to generate a repetitive interrupts. Explain that and 
calculate the minimum and maximum interrupt frequency? 

 
 
Question 4:                                                                                                                 [30%] 

Objectives: Microcontroller Interfacing. 
 

Design an embedded system using a suitable microcontroller. The system has an ON/OFF switch, a 
manual reset switch, 12-button keypad,  TWO LEDs to indicate system status, a PWM signal and a 
direction signal to control the operation of a DC motor.  

1. Draw the general layout of the embedded system? 
2. Show the detailed hardware design of the required system?  
3. Outline a flowchart for the keypad scanning algorithm? 
4. Explain why a pull-up resistor needed with a switch input? 
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adr1: movlw  value 
 movwf  register 
adr2: decfsz  register 
 goto  adr2 
 return 
 


