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(b) State DeMorgan’s law and prove it using truth
table. (3)

(c) Name the register:

(i) Instruction from memory will be transferred
to this register.

(ii) The address part of the memory-reference
instruction is transferred to this register.

(iii) This register contains the address of next
instruction that will be executed. 3)

(d) What is a register-reference instruction? Give any
two examples. Name the addressing mode used
by these instructions? (3)

(e) Perform the arithmetic operation (-5) + (-6) in
binary using 2’s complement and 4-bit register.
Show if there is any overflow. (3)

(f) (i) Find 8’s complement of (542),.

(ii) Subtract (0100 1011), from (0110 01 10),.
(3)
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Determine the 8-bit values in each register after
the execution of the following micro-operations in
sequential manner: '

T, : R, «R ARy

T, : Ry «(R3 VR, ) AR, (5)

(c) Consider the fragment of memory as shown below :

Address Memory

600 Mode _ ADD to AC _ PC= 600 _
601 Address = 840

602 Next Instruction _ R1 =904 _
840 [ ]
ey S AT - E
850 840

aonee . BR =160
903 1052

904 1200

1000 1080

1040 1220

1442 350

Assume that all the addresses and register /
memory contents are in decimal. A two-word
instruction is stored at an address 600 with address
part stored at address 601. The first word consists
of a ‘mode bit’ and the op-code for ADD to AC
machine instruction, whereas second word of the
instruction contains the value 840. Further, the

P.T.O.
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3. (a) Perform the following conversions :

(i) Convert the decimal number 245.25 to
hexadecimal.

(ii) Convert (101 101.11), to decimal. (4)

(b) How many 2-to-4-line decoders will be used to
construct a 4-to-16-line decoder? Give the block
diagram of the same. (5)

(c) Consider the bus system shown below : (6)

»={ [=1.3 o~ = 3
1 I I _
Lo INR cLR
L o, E g I L
_IO - S S
iogic
I ” s 0 INR eLm 3
[ L L |
{ 3 ~ } s
| | A
LD
' R =} s
I | | Cog Gt B
LD  INR  CLR
ﬂﬁ
Ciock
LD
s 16- b COMMON Dus ——
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(i) The following control inputs are active in
the given bus system

For each case, specify the register transfer
that will be executed during the next clock

transition.
S.No. S: Si  So LD ofregister Memory Adder
a. 1 1 1 TR Read -
b. 0 1 0 AR - -
c. 1 0 0 DR Write -
d. 0 0 0 AC Add
(if) Write the microinstruction to set the flip-
flop R to 1 including the control conditions.
4. (a) Write the excitation tables for the JK flip flop.

How can you derive D flip-flop from a JK flip-
flop? Show with the help of a block diagram.

(4)

(b) The memory unit of a computer has 256K words
of 32 bits each. The computer has an instruction
format with four fields: an operation code field, a
mode field to specify one of seven addressing
modes, a register field to specify one of the 56
processor registers, and a memory address.
Specify the instruction format and the number of
bits in each field if the instruction is in one memory
word. (5)

(c) Assuming the time delay of the four segments in
a pipeline are as follows :

t, = 50 ns, t, = 30 ns, t; =93 ng, t, = 45 ns. The
interface registers delay time t. =35 ns. How long

P.T.O.



