Lab 11 Solution

Q1 At the beginning of an instruction cycle, the contents of two of the registers and some of the memory locations in the basic computer are given below. All values are in hexadecimal.

	Register/Memory Location
	Contents

	PC
	1FF

	AC
	2ABC

	1FF
	9B89

	B89
	OCDF

	CDF
	4F9E


Starting with the above initial values at T0, the ADD instruction (OPCODE = 001) is to be executed. For each clock cycle, give the register transfer operations and the contents (in hexadecimal) of registers PC, AR, DR, AC and IR at the end of the clock cycle from T0 to T5.If the contents of a register are not yet known, put an X for that entry.

	Cycle
	Register Transfer Operations
	Contents of

	
	
	PC
	AR
	DR
	AC
	IR

	T0
	AR(PC
	1FF
	1FF
	X
	2ABC
	X

	T1
	IR(M[AR]

PC(PC+1
	200
	1FF
	X
	2ABC
	9B89

	T2*
	I(IR(I5),D7…D0(IR(I2-I4)

AR(IR(0-11)**
	200
	B89
	X
	2ABC
	9B89

	T3
	D7’IT3: AR(M[AR]
	200
	CDF
	X
	2ABC
	9B89

	T4
	D1 T4: DR( M[AR]
	200
	CDF
	4F9E
	2ABC
	9B89

	T5
	AC(AC+ DR, E(Cout,

SC(0
	200
	CDF
	4F9E
	7A5A***
	9B89


* Indirect Addressing, ADD operation 

**  I = 1,  D1 = 1,       D0 = D2 = D3 = D4 = D5 = D6 = D7 = 0

*** E = 0.

During T5:

              2ABC 

         +   4F9E

         -------------

             7A5A       E = 0

Q2. For the basic computer. Work out the micro- operations for the execute cycle of the following instructions :

(i) BUN

          BUN   100

R’T0 : AR ( PC

R’T1 : IR (M[AR], PC( PC + 1

R’T2 : I ( IR(I5), D7,D6…..D0 ( IR(12 – 14),

            AR ( IR( 0 – 11)

D7’ IT3 : AR ( M[AR]

D4 T4 : PC ( AR , SC ( 0.

(ii) BSA 
     BSA 101

R’T0 : AR ( PC

R’T1 : IR (M[AR], 

            PC ( PC +1

R’T2 : I ( IR(I5), D7,D6…..D0 ( IR(12 – 14),

            AR ( IR( 0 – 11)

D7’ IT3 : AR ( M[AR]

D5T4 : M[AR] ( PC , AR ( AR + 1

D5T5: PC ( AR , SC ( 0.     

