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SECTION A (Total: 60 marks) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

 

Question 1 

 

(a) State the function of Microprocessor. 

 (2 marks) 

 

(b) Calculator is a one of Microprocessor System. Draw a block diagram to represent 

main components for calculator system. 

(5 marks) 

 

(c) CPU is the “master” component in Microprocessor System. It consist of ALU,CU and 

Registers. Briefly explain on the functions of these three (3) items; ALU,CU and 

Registers. 

 (6 marks) 

 

(d) Describe the function of System Bus in Microprocessor Based System and state 

TWO (2) system buses in M68000 microprocessor. 

 (3 marks) 

 

(e) Define the function of timing circuit in microprocessor interfaces and discuss on the 

clock signal vs processing speed. 

(4 marks) 
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Question 2 

 

(a) Fill in the blanks with correct answers for the following questions: 

    

 i. The size of Data Register are _____________ and the function of this register is 

to __________________________________. 

(2 marks) 

 ii. Address Register consist of 32 bits but only use for _________ with A7  is 

reserved for ________________________. 

(2 marks) 

 iii. The size of Status Register is ____________. It consist of _________________, 

_____________________, _________________________ and Condition Code 

Register Flag (CCR). 

( 4 marks) 

 

(b) Figure 1 shows the Pin Assignment for M68000 microprocessor. Based on the figure, 

answer the following questions: 

 

 
Figure 1: Pin Assignment for  M68K microprocessor 
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i. Describe on the function of Processor Status pin and determine the status of 

AS for the valid output. 

 (4 marks) 

 

ii. Briefly explained on how M68000 interfacing with devices using older 

processors (M6800) via 6800 Peripheral Control pins. 

 (4 marks) 

 

(c) Consider the following instruction code: 

MOVE.L   #$12345678,$1000 

 

Sketch on how data is usually stored in pairs of chips controlled by UDS and LDS 

pins in M68000. 

(4 marks) 
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Question 3 

 

Convert and perform the arithmetic operation below and show the conversion procedure 

algorithmically. 

(a) Convert 445 to hexadecimal form. 

 (3 marks) 

 

(b) Convert $B4A to decimal form. 

(3 marks) 

 

(c) Convert %110110100011100 to hexadecimal form. 

 (2 marks) 

 

(d) Convert signed number $F4 to decimal form. 

 (3 marks) 

 

(e) By using two’s complement binary arithmetic, compute the following operation.  

Note: Your calculations should be in 8-bit format for integer numbers. 

$9C - 87 

(6 marks) 

 

(f) If the Status Register contains of $870A, determine the state of Trace, Extend and 

Negative flag. 

(3 marks) 
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SECTION B (Total: 40 marks)  

INSTRUCTION: Answer TWO (2) questions only 

Please use the answer booklet provided. 

 

Question 4 

 

(a) Figure 2 shows the initial values of Address Registers, Data Registers and memory 

locations in M68K microprocessor.  

 
 Initial Values for Address 
& Data Registers 
 

 Initial Memory 
 

 

A1 = $400401  $400400 $78 

A2 = $400405  $400401 $43 

A3 = $600600  $400402 $66 

  $400403 $AA 

D0 = $00000000  $400404 $DE 

D1 = $1234ABCD  $400405 $27 

D2 = $FFFF1111  $400406 $12 

D3 = $00000002  ……….. …… 

  ……….. …… 

  $600600 $FF 

  $600601 $FF 

    
Figure 2: Initial values for Address Registers, Data Registers and memory 

 

Explain the contents of the affected registers or memory locations when each of the 

following instructions are executed. Each instruction is executed independently. The 

initial values of the registers and memory are the same before each instruction is 

executed. 

 

i. SUB.W  D2 , D1 

(2 marks) 

 

ii. MOVE.B $03(A1,D3.W), D1 

(2 marks) 

 

iii. MOVE. L  (A1)+, D0 

 (2 marks) 

 

iv. MOVE. W D2, (A3) 

 (2 marks) 
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(b) Consider the assembly language programs below:     . 

  

START ORG   $400700 

MOVE.W  #$89C3, D0 

LEA   $400980, A0 

MOVE.W  D0, (A0) 

MOVE.B  (A0), D2 

MOVE.W  (A0), D5 

END START 

 

  

i. Write comments for the whole programs above. 

(6 marks) 

 

ii. Show the contents of D2 and D5 after all the programs above is executed. 

Assume D2 and D5 contents are $00000000 before execution. 

 (4 marks) 

 

iii. State the Addressing Mode of the below instruction. 

 

MOVE.W  #$89C3, D0 

 (2 marks) 
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Question 5 

 

 

 Figure 3 shows the assembly language programs, memory address and machine code after 

the instructions source has been assembled.  

 

 

 

Figure 3 : Assembly language programs, memory address and machine code 

 

 Based on the Figure 3, answer the following questions: 

 

 

(a) List the Program Counter value before start the execution. 

(1 mark) 

 

(b) State the Conditional Branching instruction that has been used in the Figure 3 and 

justify the fucntion. 

 (2 marks) 

 

(c) Based on the answer in Question 5(b), calculate the range of maximum forward and 

maximum backward of that conditional branching limitation. 

 (4 marks) 

 

(d) Show the contents of memory address from $10021C until $100220 after execution 

of the programs above. 

 (5 marks) 

  

INSTRUCTION LINE NO: 
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(e) Refer instruction below (line number 7 in Figure 3) and answer the questions given: 

LOOP  ADD.B (A0)+, D0 

 i.  Identify the target, action and label name for the instruction above. 

(3 marks) 

 

ii. State the Addressing Mode and briefly explain on the instruction above. 

 (3 marks) 

 

iii. Show the contents of A0 and D0 after this instructions was executed. 

Consider the initial value of A0 is $0010021C and D0 is $00000000. 

 (2 marks) 

 

 

Question 6 

  

(a) Design a flowchart to inspect the contents D2 and, if the contents are greater than 

$55, divide the value with $02 and store the result in memory location $100000. 

Otherwise, multiply it with $04 and store the result in memory location $200000.  

(4 marks) 

 

(b) Write an assembly language program to represent your algorithm written in Question 

6 (a). Your program also must store value $60 in D2 as initial data to compare. 

(12 marks) 

 

(c) Briefly explain on the Conditional Branching and give TWO (2) example of instruction 

in this type. 

 (4 marks) 

 

 

END OF QUESTION 
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APPENDIX 1: M68K Datasheet 
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APPENDIX 1: M68K Datasheet (continue) 
 

 


