1a. Analyse the circuit and draw the pattern of the output(V,) of the circuit shown in figure,
Provided V=10V and V,V2=5V.
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1b. Analyse the circuit and draw the pattern of the output (V,)of the circuit shown in figure .
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2. What are the different biasing circuits? Find the expression for stability factor S(Icso) of each
biasing circuit?

) Fixed — Blas Cyuth -

> Foy .ﬁxtd -biat Ckt , the base curjent £S cawe_n btal

le = Vee-VRe — @ .

Re
Q?L\mtni?&km(ﬂ eq 1 WTto Lo, e g
dle = © — @ .
dlc |
| qSu,b' ec} @ o kbl?Clb'slin :-Scutm’ cquatiou
S (19 - (B . a+p
p(EE) e

© = 1+B




Emitien Stabilized blas o

’i> S= Serces) d—*—ie
aAlc
Foom emifley Stabfaized bias ckb we hove .
\Vee = JgRg + Vge + JeRp — A
e ¢ ¢ O WetaeT
\lce = i%RQ + Vgeg + (_-T(."‘IED Re 9p = I+ To.
Vee = JeRe + Vee + Tcre + 1gRe
Vee = Ie (Re+Re) + Tcre + Vee ““’@ '

(IP) (Re + Rp_) = Vee = IeRe -\Jeg)

di%% g%@ W-7-10 I¢

die (Re+Re) + dlc (Re) + O

0O =

dlc | ol T
dit (Re+ Re) = —Re
Alc T

dle = -_Re

dle Re +Reg

e STC.O - ]—-‘7& J

4]
-
F—:

St




\pttage diwtdet blas &
\

dIc . _
Fiom woutage diwido| bias Groudt , We have .
Vin = Tp Ry, + Vog + (TeRe =@ ke T

Te=Ta+Tc.

\m = IgRg tVee + IoRe + Icke

o —

Vi, = \ee t EQ(RThw\rRE} + Tere —~@ .

ﬁ%b eql W-T-t0 Ic .
O = 0+dIp (Ry+Re) + dic Re.

A1 dic -
alp ( Ry + Ee) = —Rg
dle -
dig : S T
d1c &h+e;l

S(Teeo) = A%
J*ﬁ(@%

) dic
SCIQB{)) = 1+ E ' Whutt
R B R'I'h = K, “ R:L :
1+ P { £ }
Rn—,‘*‘pﬁ

3. Draw the circuit of voltage divider bias circuit. The circuit parameters are,

Vee =10V, R2 =17 kQ, R1 =83 kQ, Rc =2 kQ, Re = 0.5 kQ, find Q-point and terminal
voltages.The transistor has f =100 and Vge=0.7V



4a. Explain the reasons for instability of Operating point.
Reasons for Instability of the operating point :-

1. Variation of leakage current ‘l¢o’ with temperature:-

The reverse saturation current ‘Ico’ doubles for every 100C

increase in temperature.

2. Variation of base-emitter voltage ‘Vp;:’ with temperature :-

Vge decreases by 2.5mv for every 10C rise in temperature.

3. Variation of current gain ‘B’ with temperature :-

B increases with rise in the temperature.

4b. Describe procedure to find the Q-point of a BJT circuit.

5a. Mention the applications of clippers and clampers.

Clippers find several applications, such as

e They are frequently used for the separation of synchronizing signals from the composite picture signals.

e The excessive noise spikes above a certain level can be limited or clipped in FM transmitters by using the
series clippers.

e For the generation of new waveforms or shaping the existing waveform, clippers are used.

e The typical application of diode clipper is for the protection of transistor from transients, as a freewheeling
diode connected in parallel across the inductive load.

e Frequently used half wave rectifier in power supply kits is a typical example of a clipper. It clips either
positive or negative half wave of the input.

e Clippers can be used as voltage limiters and amplitude selectors.

Clampers can be used in applications

e The complex transmitter and receiver circuitry of television clamper is used as a base line stabilizer to
define sections of the luminance signals to preset levels.

Clampers are also called as direct current restorers as they clamp the wave forms to a fixed DC potential.
These are frequently used in test equipment, sonar and radar systems.

For the protection of the amplifiers from large errant signals clampers are used.

Clampers can be used for removing the distortions

For improving the overdrive recovery time clampers are used.

Clampers can be used as voltage doublers or voltage multipliers.

5h. Design emitter bias circuit using the following specifications:
I(:(sat)= 10mA, ICQ = 05 Ic(sat), Vc= ZOV, Vcc=30V.Assume Si|iC0n tl‘anSiStOI‘ Wlth
=100
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~Calculation of R .

. 1
Ip = IC=-2-IC(W)=SmA

Ve=Ve 30V-20V
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Calculation of R,
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_ . 5 mA
Using this value in Equation (A) we have,
| - 30V-07V
S50 pA = — ey
KA = R, + (1001 kQ)

R, +101kQ = 586k
R, =, 586 kQ - 101 kQ =485 kQ,

6. Design a voltage divider bias circuit with V.. = 10V, Rc = 1.5 kQ,

le= 2mA,Vce=5V, B =50.Assume silicon transistor and stability factor =5
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