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Question ONE 

a) Differentiate between a laptop computer system and a microcontroller system [4 marks] 

b) Explain the difference between an assembler directive and an assembly instruction [4 marks]
c) Assuming that the following code has been executed.

movlw 2f
addlw 55

i) Specify the condition of the following three status flags: C; DC, Z
ii) The binary content of the working register

[7 marks]
d) Write an assembly language program to add the literal h'64' to the contents of File h'30' and store the result in File 

h'40'. State the highest sum this routine can be accomplish. [6 marks]

e) Suppose STATUS register has 0x10, determine which bank is selected [2 marks]

f) Explain the purpose of executing the following instructions:

movlw b’11110000’
movwf trisb [3 marks]
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g) Briefly detail the advantages and disadvantages of a modular approach to writing software, using subroutines to 
illustrate your answer. [4 marks]

Question TWO

a) Outline the process for the Intel 8085 non-vectored interrupt process [6 Marks]
b) Table Q2 (b) is an Intel 8085 assembly language program.

i) Determine the vector location for the second instruction in the program
ii) State the op code that will almost be found in this location

Table Q2 (b)
LXI H, 4000H
RST 5
MOV C, A

[2 Marks]
c) Intel 8085 microprocessor reads 100 bytes per second from a peripheral device. With the programmed 

input, determine the time is the CPU wasting. (Assume a 3-MHz clock). [6 Marks]

d) Fig Q2 (d) shows one of the techniques used for data transfer incorporating a microprocessor system. 
Write a program that transfers 256 bytes from addresses 8000H to 80FFH to a peripheral device using the 
handshaking. [6 Marks]

Figure Q2(d)

Question THREE

a) With the aid of a diagram and waveforms, explain an interrupt – driven input circuits that handshakes 
with port A of an Intel 8156 PIO [9 Marks]

b) The system clock in Figure Q3 (b) is connected to the TIMER IN input of the Intel 8156. The clock has a  
frequency of 3 MHz. Show a program segment to produce a continuous square wave with a frequency of 
1 kHz. Include a start timer command, disable the port interrupts, make B and C output ports, and make 
A, an input port

[11 
Marks]
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Figure Q3 (d)

Question FOUR

a)
(i) State any THREE advantages of subroutines in assembly language programming
(ii) State the THREE functions of an input/output interface circuit

[6 Marks]
b) With the aid of diagram explain the process of polled input/output operation.

[4 
Marks]

c) State the role of the stack in PIC16F84 microcontroller as used during the execution of subroutines. [2 marks]

d) The following code has an infinite loop, explain why and provide a remedy.
MOVLW 10
MOVWF PORTB

LOOP: DECFSZ PORTB, W

GOTO LOOP [6 Marks]

Question FIVE

a) For the program Table Q5(a),
i) Determine the delay in the following loop if the clock period is 0.25µs
ii) Determine the number of memory locations required to store the program

Table Q5(a)

Label Mnemonic T-states

LXI D, 22FF H 10
LOOP DCX D 6

XTHL 16
XTHL 16
NOP 4
NOP 4
MOV A, E 4
JNZ LOOP 10/7

[5 Marks]
b)

i) Write a program that multiplies decimal 14 and 9 including a JZ instruction.
ii) Modify the program in (i) by using a JNZ instruction only.
iii) Hand-assemble the program in (ii) starting at address 3000H.
iv) Change the multiplication part of the program in (iii) into a subroutine memory located at starting 

at address FF06H.
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v) Write a program that utilizes the subroutine to multiply any two 8-bit numbers.

[15 Marks]
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