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Question #1  [20 Points] 
 
(a) [8 points] 

A digital computer has a common BUS system for 8 registers of 16-bit each; 
this bus system allows data transfer between any two registers at a time. For 
this system do the following:         

i. How many multiplexers are there in the bus?  
ii. What is the size of each multiplexer? 

iii. Draw the logic diagram for this BUS system. 
Sol.: 

i. Number of multiplexers = 16 
ii. Size of each multiplexer = 8 x 1 
iii. As in the lecture notes 

 
(b)  [12 points] 
     Consider the basic computer whose 

instruction set is described by table 1. If 
the initial content of the AC is 7CE8 and 
that of PC is D2A and the memory contents are as follow: 

      Show the content of each register (in hexadecimal) to fetch and execute the 
given instruction by completing the following table: 

Sol. 
 

  



 

Question #2  [18 Points] 
(a)    (8 points) 
For the block diagram shown at the right write 
its Register Transfer Statement by completing 
the following table: 
Sol. 

S1 S0 RTL Statement 
0 0 

D  A  
0 1 

C  A 
1 0 

C  B 
1 1 

D   B 
   
(b) Briefly explain the main function of the following special purpose registers:  

IR, MAR, MBR, PC, and AC                                            [10 points] 

Sol. 

1. IR       : Instruction register holds the instruction word to be executed 
2. MAR  : Memory Address Register holds the address of any data from the 

memory 
3. MBR  : Memory Buffer Register holds any data fetched from the memory           
4. PC      : Program Counter holds the address of the next instruction   

5. AC      : Accumulator general purpose register involved in many arithmetic 

and logic operations. 

Question #3  [22 Points] 
a) Consider the basic computer registers connected to a common bus system 
shown in Fig.(1), for each indicated micro-instruction, complete the following 
table:                                  [12 points] 
Sol. 

Microinstruction 
Bus select Source 

Register

Destination   Register 
And controls 

Memory 

S2 S1 S0 Name  LD INR CLR  Read Write
AR               PC 0 1 0 PC AR 1 0 0 0 0 
PC              PC+1 0 1 0 PC PC 0 1 0 0 0 
IR              M[AR] 1 1 1 M IR 1 0 0 1 0 
AR               IR 1 0 1 IR AR 1 0 0 0 0 
DR           M[AR] 0 1 1 M DR 1 0 0 1 0 
TR                 0 0 0 0 TR TR 0 0 1 X X 

  
  



 

b) Consider the basic computer registers connected to a common bus system 

similar to that shown in Fig.(1), if the memory size is changed to 64K x 24 bits, 

and the instruction format has three parts: an Indirect address bit (I), the op-code 

part and the address part for this system perform the following:            [10 points] 

i. What is the size of the Op-code and the address fields of the instruction? 

ii. What is the number of bits of the registers: DR, AR, AC, IR, PC, TR? 

 

Sol.: 

i. Instruction word = 24 bits, address field = 16, so op-code = 24-16-1 = 7-bits 

ii. DR = 24, AR = 16, AC= 24, IR = 24, PC = 16, TR = 24. 

 

Good Luck, 

Dr. Mostafa Elsayed 

 
 

Fig. (1) Basic computer connected to a common bus 
 



 

 
Table 1 instruction set of given architecture 


