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Q1}
The BIT in the circuit of Fig, 1 has p=100.
a) Find the dc collector current and the dc voltage at the collector.
b) Draw the small-signal equivalent circuit of the amplifier using the T-model.
L Analyze the resulting circuit to determine the voltage gain v /v;.
| o [10M]
Qz} |
For the circuit in Fig.2 let [Vee|=0.7 V and B= co. Find I, Vi, Va3, V3, V4, and Vs,
for a)R=10kQ '
b) R=100 kQ | [10 M]
{ Q3}

In the cascaded mirror circuit shown in Fig.3 all transistors has V=1V, p,
{, Cox=40 pA/V®, L=5 pm, and V,=30V. Widths Wi=W, =10pm, and
' W=W3=200um. The reference current is 10puA and V=0 V.
i a) What output current results?
- b) What are the voltages at the gates of Q; and Q;?

s ¢) What is the lowest voltage at the output for which the current-source operation
is possible?
d) What are the values of g, and r, of Q: and Q;?
€) What is the input and output resistance of the mirror? (12 M]

Q4}
The three stage amplifier circuit in Fig.4 has the following data:

Q-point Em(mS) | 1 (kQ) | 1, (kQ) B Cgs, Ce Caa, Cp | 1 (Q)

M, SmA, 109V 10 0 122 o 5pF 1 pF 0

Q2 | 1.67TmA,5.09V | 62.8 2.39 54.2 150 | 39pF 1 pF 250

Qs [ 1.99mA, 836V | 79.6 1.0 344 80 50 pF 1 pF 250
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Use the open circuit time-constant (OCTC) and the short-circuit time constant
(SCTC) techniques to estimate the upper- and lower- cutoff frequencies and the
bandwidth for the given amplifier. [14 M]

Qs} .

For the shunt-shunt feedback circuit in Fig.5, find the voltage gain Vy/V,, the
input resistance R;,, and output resistance using the feedback method. The op amp has
open-loop gain u=10* V/V, Ri;=100 kQ and r,=1kQ.

[12 M]
Q6} .
The circuit in Fig. 6 has the following element values: Vee=5V, Ri=3.3kQ, R,=2.2
kQ. For all transistors, p= oo, Va=20V. .
a) Compute the collector currents of Qi, Q; and Qs and the collector ‘voltage of Qs.

b) Compare the maximum and minimum common-mode voltage such that Q;, Q,,

and Q; are b1ased in the forward-active region.

c) Compute the differential-to-single-ended gain.

d) Compute the common-mode voltage gain and the CMMR. [10 M]

Q7 '

A) Design a class B power amplifier that will deliver an average power of 20W to an
8Q load. Assume that the supply voltage is larger than the peak voltage by 5V.
Determine the power conversion efficiency. AJso find the maximum power that each
transistor can dissipate safely.

B) A power transistor is specified to. have a maximum Jjunction temperature of
130°C. When operating at this junction temperature with a heat sink, the case
temperature is found to be 90°C. The case is attached to the heat sink with a bond
having a thermal resistance 6cs =0.5 °C/W and the thermal resistance of the heat
sink 8s4 =0.1 °C/W. If the ambient temperature is 30°C what is the power b eing

dissipated in the device? What is the thermal resistance of the device )¢, from
junction to case.

[12 M]
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Q1} : i
For the circuit shown in Fig.1 find the dc emitter current. Assume that
B=120. Neglecting r,, find the input resistance R,, the voltage gain v /v,,
the current gain i/i;, and the output resistance R,.

[12]
Q2} , -
In the circuit shown in Fig. 2 and for B=150, find Vo/ V2, Rya, Vb2/ Vi,
Ry, Vbl/Vs, Vo/Vs. ‘ [12]
Q3}

For the CMOS amplifier circuit shown in Fig.3, k=2.5k, = 50 pA/V?,
[Vi=1v, and |[VA|=50V. Find Izer and (W/L) to obtain a voltage gain of -
100V/V and an output resistance of 1MQ. , [9]

Q4} ‘ |
C onsider the circuit shown in Fig.4, find the ratio Ip/Izgr for each of the
following cases: |

L1=L2, W2=3W1’
L]=L2, W2=10W1 '
Li=L,, W=W,
W2=W1 R L1=2L2
W2=W1, L1=10L2
W2=W1 R L1=Lz/ 2
W2=3W1, L1=3L2

Moo g
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Q1} _
For the circuit shown in Fig.1, find the midband gain, the frequency of high- frequency
{ : dominant pole, and estimate of fy using the method of open-circuit time constants, and the

: frequency of the transfer function zero. Given that p=100, fr=400MHz, C,=2pF,
L R=R,=1kQ. (14 Varks)

Q2}

= , Find the differential mode voltage gain, CMMR, input resistance and output resistance
for the amplifier shown in Fig.2, if Bi= B2~ Bs= B4=100, V,=89V. Assume the internal
resistance for the current source is 750kQ. & ' K\ L M&rk—)

Q3

L For the circuit shown in Fig.3 all transistors are matched having p=150, f=1GHz an
P C,=0.3 pF. Each transistor operates at 150pA emitter current. The collector load resistors
are 2.7kQ). The source resistances are each 10kQ. Find the midband gain and the upper 3dB

frequency. (‘ 2 Mm*’l c}
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'+ A serics-shunt feedback amplifier, has an A cireuit for which A = 100 V/V, R, = 10kQ and R, =10 Q,
and a B circuit with f = 0.1 VIV, R = 2 kQ and R, = 18 k. Wbeoopmwgfromazcm-mpulancz
soumcaadvmhmload,wbatuthcovmllgamandmptﬂandmtputmﬁmthatmuhwuhfud-
back? Ifthlsfeedbactmphﬁuwconnecwdbe!maalmewhomrmmmlomand
aloMoflOﬂQ.deomhemtpmwlmpbmm?
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A feedback amplifier connected in the scrics-series topology uses a basic amplifies having a gain of 900
VN.aninpmmsistamonﬂkﬂmdmwlpmmismceoﬂmwimhfeedbacknetworkforwhichﬁ
=30 VIA, Ry; = 10 kQ and Rz = 2004, The amplifier operates between & 10 kQ source and a | kQ
load. Find A, A; as well as the resistance Ry, and R, scen by the source and the load,
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