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Question No. 1 is compulsory:
Attempt any four of Question Nos. 2to 7.
Parts of a question should\Qbe answered together
g\\

Is (a) Give charactenst:c\éggle and exc1tat10n table of SR flip-

flop. What is th@mtatlon of SR flipflop? 2+2+1

(b) Given the Boolean expression F = x'y + xyz'. Derive an

algebraic expression for the complement F'. 2

(c) Convert the following numbers with the indicated bases to
decimal :

(12121),, (4310),, (198),, 3x2=6

(d) What are the two instructions needed in the basic computer

in order to set the E flip-flop to 1? 2

(¢) Draw the block diagram of a 4-to-] line multiplexer and

- explain its operation by means of a function table. 4
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(f) Whatis SIMD class of parallel computers? Where do they
findusage? 2

(2) What mechanism can be used to detect overflow condition
while performing arithmetic computations on binary
numbers? Give one example. 142

(h) In general register organization of a computer, specify the
14-bit binary control word format consisting of the fields
SELA. SELB, SELD of 3 bits each, for selecting registers
and OPR. Using this control word implement following

micr_o—operation : | _

R1++ (R1 -R2) ,
where binary code of OPR is 00011.code for selecting the
register that corresponds to the register numbers. 3

(1) Draw a space-time diagram for a six-segment pipcline
showing the time it takes to process eight tasks. 4

(j) Describe the sequence of micro-operations and give flow
chart showing register’transférstatements for Fetch and
Decode phases g(@%truction cycle of a typical CPU. 4

S
2. (a) Simplify tt&\@oolean function F together with the don’t-

care cou@%ons d in-sum of products form :
- F(wx, »2)=2(0,1,2,3,7,8,10) _
d(w, x, y, z) = 2(5, 6, 11, 15) _ 6
(b) What is the register addressing mode? What is register
" indirect mode? What is the benefit of using register indirect
mode? | | 2

(c) What is the base register addressing mode? What is its

significance? 2
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(a) AtWO word instruction is stored at Jocations 300 and 301.
o .

ction has a mode bit and opcode “load to AC”

The instrt ,
With its address field at location 30 1. The address field has

the value 400. A processor register R1 contains the number
. he index register XR contains the number 100.

600. T y _ . i
gvaluate the offective address if the addrcsm‘ng mode 0

the instruction 1S
(i) Direct |
(i) Immediaic
(iif) Relative
(iv) Register indirect |
v) Indexed addressing r_nodc with XR as the 1nde)5{
~ register. . | :
(b) Write micro-operations for following instructions .
i) ADD A\
ii) ISZ | -
4. E.u)) CLA & | | 242+1=5
d 4. (2) The following Q}ory units are speciﬁcd by the number
4 of words times the number of bits per word. How many

address lines and input-dulput data lines are needed in each
s case? |

() 61kx8 |
(i) 16M x 32 | 2+2=4
6 (b} Give the truth table of a 3-to-8 line decoder. Draw the
gef logic diagram of the same. | | 6

t -\, T :
r¢¢" 5. (a) Convert the hexadecimal F3A7C2 to binary and octal. 2

2 (b) Perform the arithmetic operations (+42)+(-13) and
g i3 (-42)—~(~13) in binary using signed-2’s complement
7 representation for negative numbers. 242=4

8
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(c) A non-pipeline system takes 50 ns to process a task. The
same task can be processed in a six-segment pipeline wit]
a clock cycle of 10 ns. Determine the speedup ratio of th

pipeline for 100 tasks. What is the maximum spéedup the

can be achieved? 4=

6. (a) A computer uses a memory unit with 256K words of 3.
bits each. A binary inétructiqn code is stored in one wor
of memory. The instruction has four parts: an indirect bi
an operation code, a register code part t0 specify one «
64 registers, and an address part.

(i) How many bits are there in the operatlon code, tt
register code part and the address part?
(it) Draw the mstructlon W ord format and mmcate tl
number of bits in each part
(iii) How many l{@are there in the data and add.ress mpu
of the n@ ry? :
(b) Write a @g%ram to eva.luate following arithmetic expre

N\

sion :
X=(C-D)E-F)
using a general register organization computer with tw

address instructions.

7. (a) Whatis Isolated VO? Mention its two advantages and tw

disadvantages. 142+

(b) Explain Direct Memory Access (DMA) technique wit
the help of block diagram. ~
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