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Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1.  List out the importance of selecting the proper operating point.
2.  Draw a DC load line of the circuit shown in Figure 1.

1ov
12kO
120k0 '

h1e=125

Figure 1

3.  Define CMRR of BJT differential amplifier. How to improve it?

4. A small signal source V(f)=20cos20¢+30sin10% is applied to a transistor
amplifier as shown in Figure 2. The transistor has h, =150, 7=« and
r, =3 kQ . Determine V(t).

Figure 2
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5. Determine the output impedance of a JFET amplifier shown in Figure 3. Let
gr,=2mA/V and 1=0.

IMQ> 10k

- Figure 3
6. Compare between JFET and MOSFET amplifiers.

7. Find the unity gain bandwidth of MOSFET whose £, =6 mA/V, C,, =8 pF,
ng i4 pF and Cds =1 pF.

8.  The ac schematic of an NMOS common-source stage is shown in the Figure-4,
where part of the biasing circuits has been omitted for simplicity. For the
N-channel MOSFET M,, the tra_ns_conductance, g, =1mA/V, and body effect

and channel length modulation effect are to be neglected. Find the lower cutoff

S;HF Vo
FF
i

frequency.

Figure-4
9. Compare NMOS amplifier with enhancement, depletion and resistive load.

10. List out the advantages of CMOS differential amphﬁer over MOS differential
amphﬁer
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PART B-— (5 x 16 = 80 marks)

11. (@ (@) The parameters for each transistor in the circuit in Figure-5, are
h, =100 and Vpg =0.7 V. Determine the Q-point values of base,

collector and emitter currents in @, and @, . ' - 8®)

+5V

1kQ

Figure 5

(i) Determine the change in collector current produced in each bias
referred to in Figures 6(a) and 6(b), when the circuit temperature

raised from 25°C to 105°C and Izo =15 nA @ 25°C. (8)
+18V
470K( 2.2KQ SREE
‘ hfe =100
hfe =100
1KQ
Figure 6(a) Figure 6(b)
Or
b @) Determine the quiescent current and voltage values in a p-chanhel
JFET circuit (Vide Figure-7). (6)
+9V ‘
0.8mA
s — s
1V __E—<— OVn
l 4KQ
= -9V
Figure-7
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(i) The circuit in Figure 8, let hs =100 (1) Find V; and B for the
base circuit. (2) Determine Iy and Vigg. (3) Draw the DC load

line. 10)

Bv J+15V

50KQ

5KQ

-5V -15v
Figure 8

12. (@) (@) Consider the circuit shown in Figure-9 with the parameters are
h, =120 and V, = . (1) Determine the current gain, voltage gain,

input impedance and output impedance. (2) Find the maximum
undistorted output voltage swing.

?+12V

(12)

Vi

Figure 9
(i) ‘The parameters for each transistor in the circuit in Figure-10
=100, V, = and Vg, =07 V. Determine the input and
4)

arehg,

output impedances.
‘ ' +5V

Figure 10
Or
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13.

(b)

()

(b)

®

(1)

@

(1)

@

For the circuit shown in Figure-11, the transistor parameters are

h, =125, V, =, Voe =18V, R =4kQ, Ry =3kQ, R;=4kQ,

R =25.6kQ and R,=10.4kQ. The input signal is a current

source. Determine its small signal voltage gain, current gain,
maximum voltage gain and input impedance. , (10)

Figure 11

Draw the circuit diagtaonf bootstrapped emitter follc)wer»with its
equivalent circuit, derive for its input and output impedance. (6)

Derive the voltage gain of BiMOS cascode amplifier shown in
Figure 12. (10)

+V
la Vo

Figure 12

Draw a discrete common gate JFET amplifier and derive voltage
gain, Ay, Input impedance, R, and output impedance, R, with

small signal equivalent circuit. ' (6)

Or
Consider the PMOS amplifier shown in Figure-13. The transistor
parameters are V,=-1V, B, = (u,Cox(W/L)) =1 mA/V?  and

p =

A=0.() Determine R, and Rjg , such that I, =0.75 mA and
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Vspg =6 V. (2) Determine Inpﬁt impedance R; and Output

impedance R,. (3) Voltage gain, Current Gain and Maximum

Output Voltage Swing. (12)
Ri .
—’I oo

T{—o Vo

R |
.1oom§ e
Sles R

Vs +  50KQ 3
SV T sV
£ W (P

'@ 2KQ

Figure-13

(i1 Determine the (furrent gain of JFET source follower amplifier.  (4)

14. (a) () For the circuit shown in Figure 14, let Vpp=Vss=15V,
VvV, =06V, V,=-06V, al channel lengths = 1 m,

tn
K, =200 uA/V?, K, =80 yA/V? and A=0. For I, =104A, find
the widths of all transistors to obtain I, =60 pA, I;=20 zA and
I, =80 pA. It is further required that the voltage at the drain of

Q: be .allowedr to go down within 0.2 V of the negative supply and
voltage at the drain of @s be allowed to go up to within 0.2 V of the

positive supply. (10)
. L Y
A" = : D
ey SR vil V4
B 14 Vac
4 s
IT ”_JQZ I'L
1 ]5
\fcs
'Vss
F1gure-14

(i) . For the NMOS inverter circuit with saturated load (vide Figure-15),
the tfansistqr parameters are: (device data for My: V, =1 v,

K

np

= u,Cox(W/L)=100 UAIV?, Ao and device data for M;:
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(b)

|%

tn;

=1V, K, =u,Cox(W/L)=20 uA/V® and 4,, =0). Draw its

voltage-transfer characteristics curve, and mark down its transition

points. , ] : 4)

5V
M. vo

'@ =

Figure- 15

(111) For CMOS differential amplifier with NMOS differential

pair and PMOS current source ‘as active . load. Given

Ipg =500 pA, (W/L)ypyos =5, 1,C,. =115 pA/V?,

#,C,. =30 pA/V?, 2, =001V, 1,=0.02V". Find differential

mode voltage gain. : ' : (2
Or

(1) Consider the circuit of NMOS amplifier with depletion
load (Vide Figure-16). The transistor parameters are
VTND =08V, ‘ITNL =—12 V, ﬂnD =(ﬂnDCO,x(W/L)):5OO ;‘A/V2,
B = (u;pCox(W /L)) =50 pA/V?, Ipg =100 kA, Vpp=5V ‘and
Ap=4,;=0.01V?1 (1) Determine V;g such that the Q-point is
the mid of the saturation region. (2) Calculate Q-point drain
current. (3) Determine the small signal voltage gain. (8)

+SV

ﬂfm, :

=l

V'o—ﬂimw

Figure-16

(). Determine the voltage gain, input impedance, output impedance of
CMOS source follower amplifier. ' , - ®
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15. (a)

(b)

1) . Derive for f;, and f,. (6)

(1) For the circuit shown in Figure-17 has following parameters:
h, =125, C, =24 pF, C, =3 pF. (1) Determine its mid-band gain,

upper-_cuf off frequency. (2) Find the value of C,;, C., and C; by

assuming lower cut-off frequency of 100 Hz. 10)
+8V
1MQ 2.3KQ

= 0°
|1 P JJ Cczh ;
Th! >>5KQ
Ca '

5K0 <& =Ce_L
Figure-17 ‘
Or

For the circuit shown in Figure-18, the NMOS transistor parameters are:

- 4,Cox(W/Ly=2mAN?, Vgeo=325V, V, =2V, 1=0, C,=0.1pF

and C, =1pF. Assume C;=C,=Cg=1pF. Calculate the mid-band

gain, input impedance, oﬁtput impedance, bandwidth and maximum
output voltage swing. . (16)

Figure-18
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