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N.8.: (1) Question No.1 Is compulsory.
(2) Attempt any four out of remaining six questions.
(3) Assume suitable data wherever required and justify the same.

1. Attempt any four:-
(a) Explain the phenomenonof thermal runawayof BJ transistor.
(b) Complete the sentence: The reverse saturation current.of transistor ""

for every °C rise in the C-B junction. Hence calculate the reverse saturation
current ofa transistor for junction temperature of 87°C if its reverse saturation
current at 23°C' is 10nA.

(c) Prove that for a JFET the gate-source bias for zero temperature ;drift of drain current
, is at (Vp - 0.63) volts. .

(d) . Compare CE and CS amplifiers.
(e)', Draw the circuit diagram of voltage multiplier circuit and explain its operation.
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2. (a) Draw a circuit diagram of a full wave rectifier with 'C' filter. Derive expressions for ripple 10
factor. Explain the basic rectifier operation. ,

. (b) For the clipper circuit shown below sketch the waveforms for current IR and voltage Vo' 10
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3. (a) Draw the common emitter r-n equivalent circuit of the BJ transistor with RE un-bypassed 10
and derive the expressions for - . -

(i) Input resistance
(ii) Output resistance

(iii) Voltage gain.
(b) For the transistor circuit given below determine Is. Ic. VCE' VRE' Av and Ri 10
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4. Design a single stage RC coupled CE amplifier to meet the following specifications:
(a) V0 peak = 3 V
(b) I Av I > ;: 120; S = 8; fL better than 10 Hz.
(c) Ri = 3 k Q.

Choose a suitable transistor with proper justification from the data sheet.
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5. (a) Draw the neat circuit diagram of a JFET amplifier with source resistance by passed and 10
derive the expression for the voltage gain.

(b) Dete'rminefdrthe circuit below, 10'Vos. VGs' Av' Z1' and ZOo 10
Determine Z1' Zo and Va for circuit shown ifV1=20 mV.
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loss = 12 mA, . '
V = - 3V

p Yd = 100 kO.

6. Design a single stage AC coupled CS amplifier using BFWI 1 to meet following specifications. 20:';
I Av I = 9 output voltage Va =2.5 V(rms). With biasing circuit to give. .

(a) Zero temperature draft

(b) To operate FET at loc = IDSS
2

7. Write short notes on (any three) :-
(a) EMOSFET and'DMOSFET (Construction. operation and VII Characteristics)
(b) Photovoltaic Cells and Photo Diodes
(c) 3 biasing methods of BJ transistors and their stability factors.

.(d) Zener diode : Principleof operation, V/1 Characteristics, Applicationand typical circuits.
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(Refer Page No.3 for Data Sheet)
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7rUMUIOT type

.2N'.3055
U;U 055
E(;N 149
EC~1100
BC147A
'IN 525(PNP )
BCi147B ,
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.DBEC DATA SHEET

Derate
Pdmo% JCi1la V (>01) Vno VC!O Ven Vca VSEo D.C. current gain Small Signal h,. VS °,. . abovec£
@ 2.5°C @ 2.5°C vol IS vo/u (Su.s) (SU$) vo/u volts TJ mlU max. °CIW 25°C

WollS Amps d.c. doc. volls d.c-volts d.c. d.c- d.c. °C min Iyp. ma.:c. ml11- Iyp- max- Wf!"C

70 90 1 '1()(} :w 50 70 15 50 120 }.8 1-5 0.7."
200 25" 50 10055 60 5 25 75 125 }-5 '3.5" 0.4

- - 8 150 30 50 110 33 60 115 )-2 4.0 0.3
65 - 6. 200 50 90 280 50 90 280 0-9 '3.5" 0.05
50 - 6 125 115 180 220 125 220 260 0-9
- - - 100 35 - .65 - 45 - -
50 - 6 125 200 290 450 240 330 500' 0.9

BFW l1-JFET MUTUALCHARACTERISTICS

15.0 I-} 100 60
5:0 1-0 60 50
4.0 1.0 50 40
0.7 0.6 70 60

.'

0-1 . 0-25 50 45
0-5 0.25 85 30
0.) 0-25 50 45

hoe hTe 8ja

18.U ).5 x 1(T6 0-4°C/mw
25)1 U 3-2 x} --

30}lU 2 x 1(}"4 ()..4°C/mw-
'--

- -'--

-Yes volls .0.0 0-2 0-4 0.6 0.8 1.0 1.2 ]-6 2.0 2.4 2-5 3-.0 3.5 4.0
IDS.max- mA 10 9-0 '8-3 7.6 6.8 6.1 5.4 4.2 3:1 2.2 I 2.0. ]-1 0-5 0.0

IDStyp. mA 7.0 6-0 5-4 4.6 4.0 3.3 2.7 ).? 0.8 0-2 0-0 0.0 0.0 0.0

IDSmin- mA
- 4-(} 3.0 2-2 1.6 1-0 0.5 0-0 Q.O 0-0 0.0 0.0 0-0 0.0 0.0

'IDJ max. VPO ma::- VGJ ma.:c. PJ ma::. T- mox- .I DSJ g- -V, Voll$ TII Derate 8.I I"
. Vcl:.s Yolu Volts @25°C (Iypical) above 2jOC

50 50 50 300 mW 175°C .2 mA 3000 J1U 6 SOKn 2 mwrc O.59°C/m W

30 30 30 300 mW 200"C 7 mA 5600 J1U - 2'.5 SOKn - 0.59° C/mW


