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Internal Assesment Test 2 — OCT. 2018- Scheme and Solution
Sub: | COMPUTER ORGANIZATION Sub Code: | 17CS34 Branch: |CSE
Date: | /10/2018 Duration: 90 mins Max Marks: 50 Sem / Sec: 3(A,B,C) OBE
Answer FIVE FULL questions selecting AT LEAST ONE question FROM EACH PART MARKS |CO |RBT

PART A
1(a) with a neat diagram, explain general 8-bit Parallel interface.
(diagram -5 explanation-5)
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2 (a) With neat timing diagrams, explain synchronous bus.
(diagram-8 explanation-2)
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PART B
3(a) Explain SCSI bus.
(Introduction-, phases- 2, read operation-2, timing diagram-2)
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4 (a) Consider sixteen words and each word having eight bits. Draw internal
organization of the specified RAM memory chip.
(diagram-7, explanation-3)
« Memory-cells are organized in the form of array (Figure 8.2).
« Each cell is capable of storing 1-bit of information.
« Each row of cells forms a memory-word.

« All cells of a row are connected to a common line called as Word-Line.
* The cells in each column are connected to Sense/Write circuit by 2-bit-lines.

* The Sense/Write circuits are connected to data-input or output lines of the chip.

« During a write-operation, the sense/write circuit
— receive input information &
— store input info in the cells of the selected word.

by g b b, m L m
‘4" e
3 . ' .
Ao —* W, \

Addsens , . . . . . Memory
dooodey . . . . . . cells

=)
A

Semsc/Wrile Seme/Write |+~ R/W
circust cucunt e ('S
Ll—‘ ‘_r‘
\J
Dats input/ioutput knes: b, b, b,

Figure 8.2  Orgonization of bt cells in o memory chip.

« The data-input and data-output of each Sense/Write circuit are connected to a single bidirectional
data-line.
« Data-line can be connected to a data-bus of the computer.
« Following 2 control lines are also used:
1) R/W’ - Specifies the requirad operation.
2) CS’ - Chip Select input selects a given chip in the multi-chip memory-system.
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5 (a) o] ©°

6 (a) [5] COo3
(b) Perform multiplication for -27 and +11 using Bit-pair recoding. [5] CO3
Answer= -297
PART D o3
7(a) Explain hardware arrangement for sequential multiplication [10]

(diagram-5, explanation-5)
Register A (initially 0)

| ‘ Shiftright
- v ¥
| = |_. - || -

Multiplier O }
A ——=

Control
sequencer

e [

Multiplicand M

Sequential circuit binary multiplier/ register configuration for hardware
arrangement for sequential multiplicationl

M
1101
Initial configuration
0 0000 R
c A Q \
0 1101 101 1 Add ks
0 0110 14007 Shift 4
1 001 1 1:9°0°% \Add
0 100 1 1110 Shift F Second cycle
0 1001 1110 \Noadd
: Th I
0 0100 $4.74 Shift # N oy
0001 19071 9 \Add
0 00 0 $141 1 Shift % Fourth cycle
v
Product
OR
8 (a) [10] cO3
PART C

With a figure, explain circuit arrangement for binary division.
(Diagram-5, any one algorithm-5)
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+ An n-bit positive-divisor is loaded into register M.
An n-bit positive-dividend is loaded into register ) at the start of the operation.
Register A is set to 0 (Figure 9.21).
» After division operation, the n-bit quotient is in register 3, and
the remainder is In register A.

lL Shift left

n -1 ce g G-t

Add/Subtract

o | m,, Mg

Divisor M

Figure 9.23  Circuit arrangement for binary division.

NON-RESTORING DIVISION
¢ Procedure:
Step 1: Do the following n times
i) If the sign of A is 0, shift A and Q left one bit position and subtract M from
otherwise, shift A and Q left and add M to A (Figure 9.23).
ii) Now, if the sign of A is 0, set q, to 1; otherwise set q, to 0.
Step 2: If the sign of A is 1, add M to A (restore).

Initially 0 0 0 0 0 1000
00011
Shift 00001 00 0[] % Frstcyce
Subtract 1 1 1 0 |
Set 4, ;‘j;}l 110 00 o[(f)_
Shift 11100 0 00
Add 00011 Second cycle
Set g, ;Pl 1 4128 0 o‘o}|(,)j,
Shift T 0 [0][0][ }
Set g, ((;}0 001 0 ole|:j
Shift 00010 0.
Subtact 1 1 1 0 | Fourth cycle
setgq, (D1 111 [OOI0
1 '
Quotient
Add TR W T
00011 } Restore remainder
00010

Remainder
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RESTORING DIVISION

¢ Procedure: Do the following n times
1) Shift A and Q left one binary position (Figure 9.22).
2) Subtract M from A, and place the answer back in A
3) If the sign of A is 1, set q, to 0 and add M back to A(restore A).
If the sign of A is 0, set q, to 1 and no restoring done.

Initially

Shift
Subtract
Set g,
Restore

Shift
Subtract
Set g,
Restore

Shift
Subtract

Set ¢,

Shift
Subtract
Set ¢,
Restore

00000 1000
00011
000011 00o0([]
11 100 8 > First cycle
(1 % o
11 ]
00pol 0 0 0][0]
00010 0 0[0][]
1110 %
(31 0 ) > Second cycle
1 ]
00010 0 0 [0][0]
00100 0 [0][0][]
1.1 4.0 )
000 01 > Third cycle
)
00010 0 [0][0](T]
11101 ©OmMO )
U 2R : : ' > Fourth cycle
00010 [0)[0)[1][0] |
>, 4 v
Remainder Quotient

Explain 16-bit carry look-ahead adder.

(diagram-4, derivation-6)

Carry-Lookahead adder (CLA)

Improving speed of addition will improve speed of all other arithmetic

operations.

CLA improves speed by reducing carry propagation delay. It calculates carry
signal in advance, based on input signals instead of waiting for them to ripple

through the adders.

Recall the equations:

s.=x.Dy.Dec,

Cin = XY T X6+ VG,

Second equation can be written as:

Cin =Xy +(x; + ),

We can write:
¢, =G, +Fg,

where G, =x,y, and F, = x, + y,

*G,is called generate function and P;is called propagate function
*G;and P; are computed only from x;and y; and not ¢;, thus they can
be computed in one gate delay after X and Y are applied to the

inputs of an n-bit adder.
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cf-t—l = Gf + 'P.fc.f
¢=G_+8 ¢,
= ¢, =G, +P(G,_,+ B_c,)

continuing
= ¢, =G, +Pp(Gf—1 + 3-1(6:—2 + }::'-2'3:'-2))
until

¢, =G, +FG_ +RP_ G _,+.+FE | .FG, +FF_ . FRc,
Cj;1is given in terms of co.
Consider 4-bit CLA:
Cc1=Gg+ Poco
Ca= Gy + P1Gg + P1Poco
C3= Gz + P3G1 + PaP1Gg+ P2P1Poce

Ca= Q3+ P3Gz + P3P2Gy + P3P2Py Go+ P3P2P1Poco
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OR
Perform multiplication for +16 and -7 using Booth algorithm coa| L

9(a) Answer=-112 [6]
(b) . . N ~ Define . - [4] coz L2
» Memory Cycle Time: It is the minimum time delay that required between the initiation of the two
successive memory-operations.
* Memory Access Time: It is the time that elapses between
— initiation of an operation &
— completion of that operation.
Fast Page Mode
# Transferring the bytes in sequential order is achieved by applying the consecutive sequence
of column-address under the control of successive CAS' signals.
» This scheme allows transferring a block of data at a faster rate.
> The block of transfer capability is called as fast page mode.
OR
10 (a) Draw and explain the addition subtraction logic circuit. [5] CO5 L2
Ovu%(»w cceuns Whem Tt ca»@(, bitg Cyp and ¢, ®e wﬁm
W ove.\%(pw Lo b2 DBM\AQA b :V\/JF]G’AMWW
) D
Hue (-Lx!_uu,gfm 5 58 @C;‘_| with xoR aﬂqz :
. subttacdlon K= o ak pr\w Vamndooty % OW\J\‘/;
Wt {)me M 3L CM_P\QM a%‘\ and odd T+ 4o X.
e et b\ Sbitadion T Sl belows. Ad/Sub
gt conbel La b adTe O Lo TN, (agplegeiny 1 wom ).
T b adbhy g gobttacdkin (Y s Conplinaded Jamd o7 1.
;jv\,| d‘x éfs —r
j \_/[ ]‘ }Y }(U‘;
1’
=] = (% |
|
e . ] v LS T/ i |
Vv /|
Cw < . 'y \Uy 0)'\"’)V
/:w‘» \ (:l\l /)
{ Civons_addiMye: sdaXen Laakt ik
[5] CO2 L2

(b) Explain various types of ROM.
(PROM-1, EPROM-1, EEPROM-1, Flash memory-2)
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PROM(Programmable Read Only Memory)

e PROM allows the data to be loaded by the user.
* Programmability is achieved by inserting a ‘fuse’ at point P in a ROM cell.
* Before PROM is programmed, the memory contains all 0's.
* User can insert 1’s at required location by burning-out fuse using high current-pulse.
* This process is irreversible.
* Advantages:
1) It provides flexibility.
2) It is faster.
3) It is less expensive because they can be programmed directly by the user.

m (Erasable Reprogrammable Read Only Memory)

* EPROM allows
+ stored data to be erased and
+ new data to be loaded.
¢ In cell, a connection to ground is always made at 'P" and a special transistor is used.
* The transistor has the ability to function as
+ @ normal transistor or
» a disabled transistor that is always turned 'off’.
* Transistor can be programmed to behave as a permanently open switch, by injecting charge into it.
* Erasure requires dissipating the charges trapped in the transistor of memory-cells.
This can be done by exposing the chip to ultra-violet light.
* Advantages:
1) It provides flexibility during the development-phase of digital-system.
2) It is capable of retaining the stored information for a long time.
* Disadvantages:
1) The chip must be physically removed from the circuit for reprogramming.
2) The entire contents need to be erased by UV light.

A significant disadvantage of EPROMs is that a chip must be physically removed from
the circuit for reprogramming and that its entire contents are erased by the ultraviolet
light. It is possible to implement another version of erasable PROMs that can be both
programmed and erased electrically. Such chips, called EEPROMs, do not have to
be removed for erasure. Moreover, it is possible to erase the cell contents selectively.
The only disadvantage of EEPROMs is that different voltages are needed for erasing,
writing, and reading the stored data.

Has similar approach to EEPROM.
Read the contents of a single cell, but need to write the contents of an entire block of
cells. Prior to writing, previous contents of the block are erased.

® Flash devices have greater density so have higher capacity and low storage cost per
bit.

® Power consumption of flash memory is very low, hence, making it attractive for use in
portable equipment that is battery-driven. E.g., MP3 music players, cell phones,
digital cameras.

® Single flash chips are not sufficiently large, so larger memory modules are
implemented using flash cards and flash drives.

Page 14 of 15




1) Flash Cards
» One way of constructing larger module is to mount flash-chips on a small card.
# Such flash-card have standard interface.
» The card is simply plugged into a conveniently accessible slot.
» Memory-size of the card can be 8, 32 or 64MB.
» Eg: A minute of music can be stored in 1MB of memory. Hence 64MB flash cards can store an
hour of music.
2) Flash Drives
» Larger flash memory can be developed by replacing the hard disk-drive.
# The flash drnives are designed to fully emulate the hard disk.
# The flash drives are solid state electronic devices that have no movable parts.
Advantages:
1) They have shorter seek & access time which results in faster response.
2) They have low power consumption. .". they are attractive for battery driven
application.
3) They are insensitive to vibration,
Disadvantages:
1) The capacity of flash drive (<1GB) is less than hard disk (>1GB).
2) It leads to higher cost per bit.
3) Flash memory will weaken after it has been written a number of times (typically at
least 1 million times).
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