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1. Find the resistivity of (a) intrinsic silicon, and (b) n-type silicon with Np = 10'%/cm®

Use n;= 1.5 x 10'%/cm?, and assume that for intrinsic silicon y, = 1200 cm?/V-s and
, where g = 1.6 x 107,  [10%]

1
=400 cm*/V-s. Resistivity p=
Mp ty p Q(PMP Tn #’n)

-

2. The op amp in the circuit below is‘ideal with output saturation levels of £10 V. The diodes
exhibit a constant 0.7-V drop when CondicH Find v-, v4, and v, for: (a) vi=+1V,
() vi=+3V, ) vi=-3V. [15%

3. For the circuit shown below, transistors M and M, have V;= 0.5V, and the process

é‘,
transconductance parameter k’, = 100 uA/VZ.1 Find 73, V», and V3 for each of the
following cases: (a) (W/L)l = (W/L), =10, and (b) (W/L)1 =2-(W/L)=10 [20%]
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4. Assume the capacitors in the circuit below to be sﬁfﬁcieﬁtly large so as to act as short
circuit at the signal frequencies of interest. M has V,= l{z k’ (W/L) =0.4mA/V 2 and

V,=40V. Find (a) the dc value of ¥}, and I,,. (b) Draw its small-signal equivalent circuit.

(c) Find the small signal voltage gain 4, = v, /v,, and outpilt resistance 7, [15%]
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5. For the feedback amplifier circuit s

component, find the dc voltages at

assuming that ¥; has a zero dc

the dc emitter currents of ¢; and Q.

Let the BJTs have = 100. Use feedback analysis to find V,/V; and R;,. Let Ve =0.7 V.
[20%] ‘
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6. For the class B output stage shown below, show that its maximum power conversion

efficiency is 78.5%. [10%)] +Vee

- —Vee

7. For the CMOS logic circuit shown i)elow, A, B, C and D are digital inputs, what is the
logic function of Y? [5%)]
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8. For the instrument amplifier shov@l , assumg all op amps are ideal. vs= v, — vy, find

the voltage gain 4, = vo/va. [5%
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