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1. Answer the following qussiiens:

a) List the characteristic of an ideal OP Amp. (3%)
b) What is the meaning of CMRR? What is the effect of CMRR? (3%)
) What is the channel-length modulation in MOSFET? What is its effect in operating MOSFET? (3%)

o

d) What is the Miller’s capacitance? What is its effect for 3-dB frequency? (3%)

¢) Comparing the voltage gain, input resistance, and output resistance among common-source
amplifier, common-gate amplifier, and source-follower gmp}z 1. (3%)

N

For the circuit shown in Figure 2, derive the output function V,(s) in terms of the passive elements and

\.M/

the input voltages. (15%

Figure 2

The diodes in the circuit shown in Figure 3 have the constant voltage drop (Vp = 0.7 V with no internal

[

4

resistance). Determine the output voltage 7, and the currents Iprs Ipz, Ips, and [ for the inputs 1, = 4 V
and Vo=1V. (10° 0y
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For the amplifier shown in Figure 4, the internal capacitances of the transistors are neglected.
(a) Draw the small-signal equivalent circuit for the amplifier. (3%
(b) Use the small-signal equivalent circuit in part (a) to derive the expression for the input r

R;,and the voltage gain v, /v of the circuit. (12%)

The BJT common-emitter amplifier of Figure 5

» includes an emitter degeneration R
(a) Assume that fis very

expression for the small-signal voltage gain A(s) = V,/Vy,, that applies i

frequency band. (10%)
(by Us

e the results of part (a) to find the midband gain 4,, and the lower 3-dB fr

v,

e

large, the current source / is ideal, and r, and r, are neglected. Derive an

in the midband and the low

sistance
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6. The parameters of the transistor circuit in F iﬁjuz'e 6 are 1»’};; =4+ 33 \/, Vi =-03 ‘v",, :

1 Cox = 40 pA/V?, and 4, = A
that Jp = 16 pA, Ippr= 32 pA, Vpss(sat) = 0.2V, and i

L +1V
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Figure 6
7. Figure 7 shows a differential cascade amplifier with an active load formed by a Wilson current mirror.
Assuming all transistors to be identical, show that the differential voltage gain 4, is given by
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