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1 [For the fixed-bias circuit, Re=50K2, Rc=5000, V- = 10V. 10 |CO1| L3
a) Draw the neat circuit diagram.
b) Find the coordinates of the operating point.
c) Draw the dc load line and locate the operating point on the dc load line.
Assume silicon transistor with £ = 50 and Vzz = 0.7V,
2 [The circuit shown below uses silicon transistor. Calculate 10 |CO1| L3
a) B (b) Ve (c)Rg (d) V(o) Ic(sae)
Veeo
3 |Derive the expression for stability factor S(I.5 ) and 5(Vgz ) for Emitter Bias 10 CO1| L3
configuration.
4 |Determine the stability factor S(Vgz ) and the change in I from 25°C to 100°C for the [10 CO1l| L3
transistor with Vgz (25°C) = 0.65V and Vg (100°C) = 0.48V for the following bias
arrangements.
a) Fixed bias with Ry = 270kf2 and f = 120
b) Voltage divider bias with R, = 39k R, = 10k2 Ry = 1kf2and f = 120
5 |Derive the expression for stability factor S(I-,) and 5{Vgg ) for fixed Bias configuration (10 CO1l| L3
6  [For the transistor inverter shown, determine the values of Rg and R-. Take 10 CO1l| L3
[cieary = 12mA, f = 200 and Vig(0.y = OV. Also draw the output voltage
Waveform.
12V
7 What is Clamping circuits? Draw the circuit and output waveforms for negative clamper (10 CO1l| L1
and positive clamper.




Analog Electronic Circuits — IAT 1 solution
1.

a) Circuit diagram:

b)

Ve v,

I - cCc BE=IOV—0'7V=O.186mA

: R, 50 kQ
I. = B1,=50x0.186 mA=9.3mA
Writing KVL equation for the the collector circuit,
_ ; Ve = LR+ V,,
Veg = Va1 R
3 = 0V~
Therefore the operating point is at (V 1)=(535 Vo3 m/.\) 5.3 !

Let Q,= (535V,93 mA)

The current axis intercept of the load line ig

Vee _ lov
R. 05kq ~20mA
and the voltage axis intercept is Vs =10V .
and (10 V, 0 mA) as shown below - The load line is Plotted by Joinip (
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Q,(5.35V,9.3 mA)

(10 V, 0 mA)
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Given the voltage across the emitter resistance, we can obtain the emitter current a

_VL_ 2.1V 35 ‘
. »'IE — Rl; '_—,6809_—3. m

The emitter current is approximately equal to collector current.

I. = 3.09 mA
. . N R
Now B = ﬂ_=3_(£m__=154-5
| I 20 pA
b) ¥, |
From the KVL equation for the collector emitter circuit, we have
VCC = [CRC+ VCE+ VE | N 517'1”
: = (3.09mAx27kQ)+73IVTH
@ B> AN

Writing the KVL equation for the base-emitter circuit

i % LR, +Vy + Vg

= Vcc — VBE _ V.r.
R, = I,

17274 V=07 V=21 v
20uA = 747kQ

d)
A 4 r = . =
V.= Ve+V,=73V+21v=94y
€)
. B Ve _ 17.74 V 5248 mA
€0~ R.+R, 27kQ+680Q
3. Stability factor 5(I.5)
: 1+
SUp) = g
1-g=£& -
ol
N VCC = IBRB t VBE +IERE
But | 15 o3 1{3+1.C : ;
,VCC 7 —IBRB + VBE + IB’RE + ICRE
Differentiating
| S (R ol
0= —LR +—2 =—£
. e g B TR
aly -~ R,

ol = Ry +R:



_S(ch) ’ 1+13R Y 1+,13e :
- li—'ﬁ(RB-{hREJ l+ﬂ[RB+RE]

(B+1)(Re +R;) _ (B+1)(Re +Ry)
R,+R.+BR, ~ (B+)R.+R,

Il

; R
+1) 1+-2
S(L.) = ¢ )[ REJ
co’/ R
+1)+-2
(B+1)+ 22
Stability factor S(Vge)
T 5 dl
(Vae) = Vg

Vee = IqRBJr Ve T IR, + IR,

C .
cc Fa- e’ g e CTE
R

B . ﬂ _| C BE
_ [Re+(+B)R, |
Ry +(1+B)R, NEL/

P aIC

S(V Rl ey
)™ oy R T (LB

AV, = V,.(100°C) -V, (25°C)
= 048V-0.65V=-0.17V



PlXedBias

ks

"I g9

-8 120
Ry  270kQ
Al = S(Vy) AV, |
4 (-0.44 x 10-%) (- 0.17) =748 pA

S(Vye) =-0.44 x 107

b)
Voltage Divider Bias 50
R,=39kQ R,=10kQ R =1kQ p=120

-8
S(se) = Ry +(1+B)Re

R, = R,I|R,=39kQ || 10 k& =7.95 k&
~120 i
Uae) = Tos k@ (2D k) 002 10
AL =

e = S(Vy.) AV, =(-=0.93 x 10-3) (= 0.17) = I8.1¥

5. Stability factor 5(1.5)

.. al .
S(.Ico)s : ey

But Vcc > Vas
i Ve it
I, =~ —= which is constant
Ry

Diffe rentiating with respect to /..,

U,

S(Ieo) = 1+8
Stability factor 5(Vgz)
al; &:
We .

S(Vye) =

'Vcc o ‘IBRB'-F Vuf
Vas Vcc_IaRn

I =-B-
e I
Vu'i' Ifcc_ 'j' RB
e
1 =_.‘0-_& aIC
‘ B OV
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S(Vyg) ==

6.
Calculation of K¢
Vec = VCE(sat)
IC(sat) - RC -
From the output waveform, Conii™ ov
| V R. = VCC ___'_1_2__\1- =1kQ
e I (o) 12 mA
Calculation of R,
ey _12mA o a
IB(mlx) A ﬂdc 200
. L= 150% of L [Té ensure saturation ]
= (1.5) (60 pA) =90 HA
V- Vae
R, = ————'IB
12V-07V
=~ T o0pA
- . = 125.55kQ
Output voltage waveform
Ve
12V
ov '

7.
Clamping circuits are used toad dc level to the input signal. They are also called dc restorers or dc inserters.
It uses diode, resistors and capacitors.
Negative clamper .
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Positive clamper
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