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SECTION A (Total: 60 marks) 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

 

(a) List three (3) devices containing microprocessor. 

(3 marks) 

(b) List three (3) main components in Microprocessor System? 

(3 marks) 

(c) Explain the function of memory in microprocessor based system. 

(2 marks) 

(d) List and briefly explain two (2) types of memory in microprocessor based system. 

(4 marks) 

(e) Figure 1 shows the CPU and Memory condition during CPU Execution Cycle. Based 

on the figure, answer the following questions. 

 

Figure 1: CPU and memory contents during CPU Execution Cycle 

i. Explain details on each step of Fetch and Decode cycle on the instruction 

that will be executed. 

(6 marks) 

ii. Briefly explain on the function of CPU. 

 (2 marks) 

$1002 

Instruction #3 

Instruction #3 
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Question 2 

 

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

    

 i. M68000 is capable working with three main data sizes. The .B, .W and .L terms 

stand for _______ _____   , _________   and ____________. 

          (3 marks) 

 ii. The function of Condition Code Register is _________________________. This 

register consist of 5 bits flags which are ___________________________. 

(3 marks) 

iii. _______ is reserved for Stack Pointer. In Stack Pointer, it call ________     to 

put items on to stack and ________ to take items from stack in _______ basis. 

 (4 marks) 

 iv. The function of Address Register is ___________________________________.  

(2 marks) 

 (b) Figure 2 shows the Pin Assignment for M68000 microprocessor. Based on this 

figure, answer the following questions: 

 
Figure 2: Pin Assignment for M68000 microprocessor. 
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i. Describe the function of CLK pin. 

(2 marks) 

ii. Explain the function of R/W pin and list all the three states. 

 (4 marks) 

iii. UDS pin in Asynchronous Bus Control, controlling the ___________ while 

LDS pin controlling the _____________. 

(2 marks) 

 

 

Question 3 

 

Convert and perform the arithmetic operation below. You are required to show the 

conversion procedure algorithmically. 

 

(a) Convert 44 to binary form. 

 (2 marks) 

 

(b) Perform below calculation. Prove your answers with binary calculation 

representation.  

   $ 3A9 + $ 162 

 (3 marks) 

(c) Convert the hexadecimal number $FA to decimal form in representation of:   

i. Unsigned Number  

ii. Signed Number  

 (4 marks) 

 

(d) By using two’s complement binary arithmetic, perform the following operation.  

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

$C8 - 66 

(6 marks) 

(e) Based on your answer in Question 3 (d), state the status of C-bit and Z-bit in 

Condition Code Register and justify your answer. 

(2 marks) 

 

(f) The Status Register contains of $278C. Show the state of Supervisor Flag, Overflow 

Flag and Carry 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 3 shows the initial values of Address Registers, Data Registers and memory 

locations in M68000 microprocessor. Based on the figure, answer the following 

questions. 

 
 Initial Values for Address 
& Data Registers 
 

 Initial Memory  

A0 = $100101  $100100 $AB 

A1 = $100106  $100101 $63 

A2 = $40040A  $100102 $98 

  $100103 $00 

D0 = $00006711  $100105 $00 

D1 = $2424AADD  $100106 $79 

D2 = $87876565  ……….. …… 

D3 = $00A1B2C3  ……….. …… 

  $40040A $FF 

  $40040B $FF 

  $40040C $FF 

  $40040D $FF 

    
 

Figure 3: Initial Values of Address Registers, Data Registers and Memory. 

 

Explain and show the contents of the affected registers or memory address when 

each of the following instructions is executed. Each instruction is executed 

independently from each other.  The initial values of the registers and memory are 

the same before each instruction is executed. 

i. MOVE.L D1, (A2) 

 (2 marks) 

ii. MOVE.B $05(A0), D2 

 (2 marks) 

iii. ADD.B  D0, D3 

 (2 marks) 

iv. MOVE.L $100100, D0 

 (2 marks) 
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(b) Answer the questions based on the following assembly language instruction:      

 

MOVE.W  #$98BF, $37(A2,D1.W) 

 

i. List the addressing mode type.  

(2 marks) 

ii. If A2 contains the value of $00001000 and D1 with $ABCD1111, compute the 

effective address and show the contents of affected memory address after the 

instruction is executed.  

 (3 marks) 

iii. If that data size for the given instruction has been changed from word to 

longword, show the contents of affected memory address after the new 

instruction is executed.  

     (2 marks) 

 (c) Construct a complete assembly language programs to add these three data $70, $58 

and $A2 using byte addition. Calculate the final result after your programs has been 

executed. 

 (5 marks) 
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Question 5 

 

(a) Identify the type of addressing mode in each of the following instructions: 

 i. MOVE.B D3, D3  

 ii. MOVE.B D2, (A1)+  

 iii. ADD.W  $20(A1, D1.W), D6  

iv. MOVE.L #$ACAD4569, D0  

(4 marks) 

(b) If the longword value $9876ABCD is stored in memory beginning at address $9000, 

determine the data contents in memory address $9001 and $9003. 

(2 marks) 

(c) If D1 and D2 contain $12345678 and $11111111 respectively, explain the result of 

the following instructions: 

 i. SUB.W  D2, D1 

 ii. CMP.W  D2, D1 

(4 marks) 

(d) Construct a complete assembly language programs to copy twelve (12) bytes of 

data starting from memory locations $200200 to memory locations starting $300200. 

Consider the following assembly language programs for the data contain starting 

from memory location $200200 and continue the programs with your answers.  

   ORG  $200200 
   DC.B $45,$76,$45,$48,$75 
   DC.B $95,$77,$55,$58,$85 
   DC.B $85,$86 
 

(10 marks) 
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Question 6 

  

(a) Figure 4 shows the assembly language programs with memory address after the 

instructions source has been assembled.  

 

 

 

Figure 4: Assembly language programs with memory address 

 

 Based on Figure 4, answer the following questions: 

 

i. State the contents of Program Counter before execution of the first 

instruction. 

     (1 mark) 

ii. After execution of Line 6 and 7, show the contents that will be stored in D0 

and D1. 

(2 marks) 

iii. Find the memory location where data $64BE has been stored.  

 

 (2 marks) 

iv. After execution of Line 9 and 10, find the data that will be stored in D0 and 

D1. Briefly explain on the differences in result obtained. 

 (3 marks) 

v. Differentiate between the instruction MOVE and MOVEA. 

 (2 marks) 

 

LINE : 
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(b) Construct an assembly language program to inspect the contents of memory 

location $500000. If the contents are lower than 40, multiply the value with 2 and 

store the result in memory location $500200. Otherwise, divide it with 2 and store 

the result in location $500300.  

(10 marks) 

 

 

 

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

 


