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Q1[6 pts]
a) Draw a block diagram that shows how to implement the following statements. T5 and T6 are mutually exclusive:

xT5 :    R1  (  R1 + R2

x'T6 :   R1  (  0,   R2 (  R2 + 1   

b) Use tri-state buffers to design a common bus for four  2-bit registers.
c) Draw the block diagram for a 4-bit combinational circuit shifter.

Q2[4 pts] 

R1 and R2 are 8-bit registers. R1 contains the value 1100 0000 and R2 contains the value 0111 1011 

a) What is the value of R1 after executing  ashr  R1  statement?      Answer ____________
b) What is the value of R1 after executing  shl  R1 ?    Answer ____________
c) What is the value of R1 after executing   R1 ( R1 /\ R2  statement?    Answer ____________
d) What does RTL mean?  Answer ___________________________________________
Q3[4 pts]
For Mano machine:
a) How many clock pulses are needed for fetch, decode , and execute BUN instruction?

Answer ____________________
b) What is the difference between the two instructions whose codes are 3000 and B000?

Answer ___________________________________________

c) What microoperation  for control function  D7I'T3?

Answer ___________________________________________

d) What is the function of IR register?

Answer ___________________________________________

Q4 [3 pts] 

For Mano machine; Start from T4, write the sequence of microoperations needed to execute the following instruction. AC must not change in value:
Symbol
Opcode 

Description
ADM

   110


M[EA] ( AC + M[EA]
Q5[8 pts]  Put your answers on this sheet

For Mano Machin, the memory unit is changed to be 2048*16. This change leads to change the size of some registers and instructions fields (see the Figure below):
a. What is the size of AR?  Answer: ___________________
b. What is the size of opcode field ?  Answer: ___________________
c. What is the size of data bus?  Answer: ___________________ 

d. How many pulses needed to transfer AC to memory?  Answer: ___________________
e. Fill the empty cells in the following table:

	s2  s1  s0
	w
	r
	a
	e
	g
	h
	i
	j
	k
	m
	n
	t
	x
	y
	z
	v
	Microoperations

	1     1    1
	0
	1  
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	

	0     0    0
	0
	
	0
	0
	
	
	
	
	
	
	0
	0
	
	
	
	
	AC ( AC + DR,  DR ( 0

	0     0    0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	1
	

	1     1    0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
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