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General Instructions

1. Read all instructions carefully before answering the questions.
2. This question paper consists of six (06) questions in three (03) pages.
3. Answer all the questions in Section I (60 marks).

4. Answer only two (02) questions in Section II (40 marks). Each quesﬁon in Section 11
is worth 20 marks. :

5. Relevant data sheets are provided separately in pages 4-8.
6. Calculators are permitted to use.

7. Relevant charts/ codes are provided.

8. This is a Closed Book Test (CBT).

9. Do not use Red colour pen.




SECTION I
Question 1
a) Draw the state diagram of a sequence detector to detect the non-overlapping binary sequence
10111. - (05 marks)

b) Explain how the propagation delays of gates in a digital circuit affects the performance.
(05 marks)

c) Design a digital circuit using the SN74LS02 and SN74LS03 ICs shown below to realize the
Boolean function F(X,Y,Z) = (XZ + YX}X+Y). Relevant data sheets with pin diagrams are
provided. (10 marks)

d) In anetwork, eight (08) input bit streams need to be inferfaced to a parallel printer buffer. At a
given time, only one bit stream is interfaced to the buffer. Each input bit stream is given a token
with decimal-numbers 1 to 8 with decreasing priority in the increasing order of the token value.
The token 1 has the highest priority while the token number 8 has the lowest priority. Draw the
schematic of the digital circuit using 74LS147 a 8:3 priority encoder and 74HCT1284 printer
butfer ICs. :

Data sheets are provided for 74L.S147 and 74HCT1284 your reference. (10 marks)

Question 2
a) Consider a digital circuit which has an input A=0010110101 1 te give an output Y=1
when the input bit sequences 1101 or 011 are detected. Draw the state diagram for the above
logic operations. {05 marks)

b) Compare the operation of ClassA, Class B and Class C power amplifiers. (05 marks)

¢) In a ‘n’-stage cascaded amplifier system there are ‘n’ differcnt amplifiers connected such that
the output of one stage is fed as the mput of the next stage. Derive an expression to compute the

overall voltage gain of this cascaded system. (10 marks) -

d) Derive an expression for stability (S), where S = dlIc/dlco, ic denotes the collector current and

Ico denotes the reverse saturation current for the fixed bias cireuit shown i Figure 1.

(10 marks)
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Figure 1: Fixed bias circuit
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SECTION I

Question 3
a) Draw the input and output voltage variations over time of a Schmitt trigger. (06 marks)

b) Consider the ideal integrator circuit shown in Figure 2.
i.  Consider that the input voltage is a sinusoid of the form vy, = 4 sint{wt) V. Derive an

expression to compute the output voltage of the integrator. {10 marks)
. If vy, = 0.8 sint(100t)V, calculate the peak output voltage value when Rx = Ry =
100k2 and C=1uF. {04 marks)
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Question 4
a) Considering the typical frequency response of the open loop gain (A) of an operational amplifier
define the following terms along with the appropriate equations and an appropriate diagram,
(06 marks)
(1) gain bandwidth product (BW)
(ii) unity gain frequency (fu)
(iit) cut-off frequency (fc)

b) Consider the operational ampliﬁef circuit with a gain “A” shown in Figure 3.
i) Derive an expression which relates the input voltage (Vin) and output voltage (Vout).

(08 marks)
ii)  Find the closed loop gain where Rin is 15 k{2 and Rf is 100 k€2. (03 marks}
iii)  Calculate the output voltage Vout when Vin1s 2.5V r.m.s. (03 marks}

© Tigure 3
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Question 5
a) Describe two applications of filters in communication systems. : (06 marks)

b) Consider a Wein bridge oscillator shown in Figure 4 with Z1 is a series resistor capacitor (RC)
combination (Z1 = R1-jX.1) and Z2 as a parallel RC combination (Z2 =R2 | C2).

(i} Derive an expression for the oscillation frequency. Clearly state any assumptions you make
In YOur answer. (08 marks)

(it} Determine the feedback ratio at the oscillation frequency if the resistors and capacitor values

of Z1 and Z2 are equal and represented as R and C. - (06 marks)
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Figure 4
Question 6
a) Explain the structure and operation of a diac with V-1 characteristics, relevant notations and
schematic diagrams. (10 marks)

b) Consider an emitter follower cireuit with a p-n-p transistor. Other components in the circuit
include an input coupling Ldp&CltOl ‘C1’, biasing resistor pair ‘R1’ and ‘R2’, input voltage ‘Vs’
with source resistance ‘Rs’ and ‘Vec' (10 marks)

(1) Draw the circuit diagram.
(i1) Derive an expression for the voltage gain of this circuit considering the h-parameters when
the load resistance is considered to be infinite.
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SH5403, SNHALSO3, SNH4S03,
SN7403, SN74LS03, SN743803

QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR QUTPUTS

DECEMBER 1983 —REVISED MARCH 1988

il ¢ Package Options include Plastic “'Small -

' Qutline’' Packages, Ceramic Chip Carriars
and Flat Packages. and Plastic and Ceramic
DiPs

¢ Dependable Texas Instruments Quality and
- Roliabliity

description

These devices contain four independant 2-input-
NAND gates. The open-collector cutputs reguire
pult-up rasistors to pecform correctly. They may
be connected to other open-coliector ouiputs ta
implement active-low wired-OR or active-high
wired-AND functions, Open-collector devices ara
often used to generate higher Vg levels.

The SNB403, SN54LS503 and SN54503 are
characterized for operation aver the full military
temperature range of -55°C to 125°C, The
SN7403, SN74L503 and SN74503 are
characterized for operation from O0°C 10 70°C.
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10-LINE-TO-4-LINE
AND 8-LINE-TO-3-LINE
PRIORITY ENCODERS

The SN54/74L5147 and the SN54/74L.5148 are Priority Encoders. They
provide pricrity decoding of the inputs o ensure that only the highest order
data line is encoded. Both devices have data inputs and outputs which are
active at the low logic level.

The L5147 encodes nine data iines to four-line (8-4-2-1) BCD. The implied
decimal zero condition does not require an input condition becauss zero is
encoded when all nine data lines are at a high logic level.

The L5148 encodes eight data lines to three-line (4-2-1) binary (octal). By
providing cascading circuitry (Enable Input Ei and Enable Ouiput EO) octal
expansion is allowed without needing external circuitry.

The SN54/74L8748 is a proprietary Motorola part incorporating a buiit-in
deglitcher network which minimizes glitches on' the GS ouiput. The glitch
occurs on the negative going transition of the El input when data inputs 0-7
are at logical ones.

The only dc parameter differences between the L5148 and the L5748 are
that (1) Pin 10 (input C) has a fan-in of 2 onthe LS748 versus afan-incf 1 on
the LS148;(2) Pins 1,2, 3, 4,11, 12 and 13 {inputs 1,2, 3,4, 5,6, 7) have a
fan-in of 3 on the L5748 versus a fan-in of 2 on the L3148.

The only ac difference is that tpy)_ from El to EO is changed from 40 to
45 ns.
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SN54/741.5147
SN54/74L.5148
SN54/74L.5748

10-LINE-TO-4-LINE
AND 8-LINE-TO-3-LINE
PRIORITY ENCODERS

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
S0IC
CASE 751B-03

ORDERING INFORMATION

SNS4LEXXX]  Ceramic
SN74LSXXXN  Plastic
SN74LSXXXDE S50IC

FAST AND LS TTL DATA
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SN54/741.5147 »« SN54/741.S148 « SN54/74LS748

SN54/741.5148
SN54/741L.8748
FUNCTION TABLE

SN54/74L5147
FUNCTION TABLE

Qifrozxzzzczxzzzczx
S%HHLLLLLLLL
[u
z
MMHHLHLHLH{H
Of ~

T T 2T T aaT T

Flrxxzooaadzxzxx

Mmi{XIaoXIzrxzTzIIT X

O{XITX JZTIIITII

WIXKIXXJITIIITI
ol¥[XTxxxoxTTTIT
T
D2 O X I XXX X axT T
=
NI KKK KK LTI

2T X X KX X T

=N PO S T G T S G

W T o od ot d o d

- G [ S B S e N [ VY (s g |
7))
Elelzzzo2oozzo2x
=
DS{IOT LT AT
o

oL <+ JLLITITLTITIT

o|T  LIT-TILLLITILTIL

T JTTTTTTT

M TXXJLITITIZIIT

olI XXX JTTTITT
0
T
WSHXXXXLHHHH
=

F L X X XXX JTTITZXT

AT XXX KX AT T

NI X XXX XXX 2T

L2 Bt b T G g S

Irrelevant

RHIGH Logic Level, L = LOW Logic Leved, X =

H=

FUNCTIONAL BLOCK DIAGRAMS

{10)

EO

(19)

G5

{14

A2

(6)

_ & - —_— — —_— o ——
= = ) = & &= £ Z
(=] -~ o o3 «r [Tel L] - H
< m =]
— . —_— funiag)
=3 E ) =,
o0
o-—le— o fo—t
|
ﬂ
]
TP.
= )NW )\W
& P = 3 e 3 =
=) ey = = 2P = [ =
o ] ~r n =] T w @

SN54/74L5148

SN54/74L5147

EAST AND LS TTL DATA

5-246



Philips Semiconduciors

Parallel printer interface transceiver/buffer

74HCT1284

FEATURES

e Asyichronous operation

¢ 4-Bit transceivers

¢ 3 additional buifer/driver fines
& TTL compatible inputs

® ESD proteétior‘- exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model

@ input Hysteresis

& Low Noise Opsration

¢ Cenier Pin Vo & GND

& [EEE 1284 Compliant Level 1 & 2

@ Ovelvoltage Protection on B sids

QUICK REFERENCE DATA

DESCRIPTION

The 74HCT1284 paralle! interface chip is designed to provide an
asynchronous, 4-bit, bi-directional. paraliel printar intertace for
parsonal computers. Three additional lines are included to provide
handshaking signals between the host and the peripheral. The part
is designed to match IEEE 1284 standard.

The 4 transceiver pins (A/B 1-4) aliow data fransmission from the A
hus to the B bus, or from the B bus o the A bus, depending on the
state of the direction pin DIR.

The B bus and the Y5-Y7 lines have iotem pole or open drain siyle
outpuis depending on the state of the high drive enable pin HD.
The A bus onify has totem pole styie outputs, Al inputs are TTL
compatible with at least 400mV of input hysleresis at Ve = 5.0V

CONDITIONS Ty
SYMBOL PARAMETER Ty = 25°C; GND = 0V TYPICAL UNIT
+ i # 0
HA Propagation delay _ NV 5.3 ns
toHL Bn o An G =50pF; Voi = 8Y 5.6 ns
S Input capacitance A, DIR, HD Vi=0VorVeg 5 pF
Cour Cutput capacitance By, Y, Vo =0V or Voo 3-State 14 pF
loc Total supply current Voo =8.5V 500 nA

ORDPERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE DRAWING NUMBER
20-pin plastic DIP 0'C o +70°C 74HCT1284N 5071481
20-pin plastic SOL 0°C {0 +70°C THCT1284D S07T163-1
20-pin plasiic SSOP Type i 0-C to +70°C 7AHCT128408 5073381
20-pin plastic TSEOP Typs | 0°C e +70°C 74HCT1284PW SOT360-1

PIN CONFIGURATION

PIN DESCRIPTION

i B -
Az [2] 115} B2
53 3] 115} B2
a1 [4] 7l es
Grp 6] 116] oo
snp [6] 18] o
A5 7] 94t vs
46 18] 53] v
AT LE =R
oiR {18 it v
swaote

1998 Jul 10

PiN NUMBER SYMBOL FURCTION
2{).11!;5,':13,8%7 54: ) gi Data inpuisfoutputs
7.88 T AB- A7 o .
14.13.12 Y& - V7 Buifer/Criver lines
R DIR.HIGH o .
10,11 DRIVE Direction, Drive
5,6 GND Ground {0V}
15.18 Voo Positive supply voltags

8531768 18603







