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Instructions to Candidates
You should have the following for this examination
-Answer Booklet, examination pass and student ID
This paper consists of five Questions; Answer any THREE Questions.
Do not write on the question paper.

QUESTION ONE 

a) For the program Table Q1(a),
i) Determine the number of times the instruction DCR C is executed
ii) Determine the number of times the program jumps to LOOP
iii) Explain what can be done to change the program to loop 200 times
iv) Determine the time delay of the program assume the clock frequency for the system is 2 MHz

Table Q1(a) [5 Marks]
Label Mnemonic T-states

MVI C, 78H 7
LOOP DCR C 4

JNZ LOOP 10/7
HLT 5

b)
i) Write a program that multiplies decimal 15 and 10 including a JZ instruction.
ii) Modify the program in (i) by using a JNZ instead of a JZ instruction
iii) Hand-assemble the program in (ii) starting at address 2000H.
iv) Change the multiplication part of the program in (iii) into a subroutine memory located at starting at 

address F006H.
v) Write a program that utilizes the subroutine to multiply any two 8-bit numbers.

[15 Marks]

PP1
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QUESTION TWO

a)
(i) State any THREE needs for modular programming
(ii) State the THREE techniques used for the status saving and status restoring, during interrupts

[6 Marks]

b) Explain why DMA is a more efficient method of transferring blocks of data than either the programmed 
or the interrupt I/O and why it saves CPU time. [6 Marks]

c) Using appropriate equate statements, write a commented section of PIC16F84 assembly code to set 1 pin 
of Port B to be an output and the other 7 pins to be inputs. Figure Q2(c) shows the status register details  
from the PIC16F84 datasheet. [8 Marks]

Figure Q2(c)
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QUESTION THREE

a) Outline the process for the Intel 8085 non-vectored interrupt process [8 Marks]
b) Table Q3 (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 most likely be found in this location

Table Q3(b)
LXI H, 4000H
RST 5
MOV C, A

[2 Marks]
c) Figure Q1(c) shows a peripheral device connected to the RST5.5 interrupt. After the CPU receives a data 

word in port 12H, it can send a high ACKNOWLEDGE bit (bit 7 of port 11H) back to the peripheral 
device. The starting address in the RST 5.5 vector location is F100H. Write a service subroutine that inputs 
128 bytes of data from the peripheral device and store the data at address starting at 4000H.

[6 Marks]

Fig. Q1(c)

d) Identify (in both binary and hexadecimal) the resulting values in the working register for each of the 
following:
i) MOVLW B’00011001’

SUBLW B’01001001’

ii) MOVLW B’10110011’
XORLW B’10001010’

iii) MOVLW B’11010010’
ANDLW B’00011011’

[6 Marks]

QUESTION FOUR

(a) Explain the purpose of the following Intel 8085 microprocessor control signals:
i) WR
ii) ALE
iii) CLKOUT
iv) RESET∈¿¿
v) IO /M

[5 Marks]

Bit 7, port 11 ACKNOWLEDGE 

RST 5.5 INTERRUPT 

Port 12 H DATA 
CPU PERIPHERAL DEVICE
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(b) The following 4 lines of assembly code will set 4 particular outputs from PortB to be high, without 
affecting the other 4 outputs. 

BSF 0x06, 7
BSF 0x06, 6
BSF 0x06, 3
BSF 0x06, 0

Write two lines (only) of assembly code which achieve the same result [5 Marks]

(c) Explain the difference between the instructions CALL and GOTO and provide an example of when 
using each would be appropriate [4 Marks]

(d) Using the register file map diagram included as an appendix to this paper, explain the key functions of 
the registers located in data memory locations:
i) 0x01
ii) 0x85
iii) 0x10

[6 Marks]

QUESTION FIVE

a)
i) Write a program to exchange the higher and lower nibble of ten 8-bit numbers stored from 

location 3300H, using subroutine and parameter passing technique using memory location
ii) Explain any FOUR merits of subroutine use

[10 Marks]
b) In the system shown in Figure Q5 (b), a 3 MHz clock is connected to the TIMER IN input of the Intel 8156 

timer. Write an assembly language program segment to configure the 8155 to divide the system clock by a 
factor of 2500 so as to produce a pulse train at the TIMER OUT pin. Include a start Timer Command, 
disable all port interrupts, make ports A and C input and port B output.

[10 
Marks]

Fig Q5 (b)
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