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1. (30%)

(a) Please describe the “early effect” in BJT.

(b) Please describe “channel length modulation” in MOSFET.
(c) Please describe “body effect”.

(d) Please describe “Miller effect™

(e) Please describe what’s the “loading effect”.

(f) Please describe the characteristics of an ideal op amplifier.

(15%)

(a) Sketch the hybrid-n small signal model of BJT, including output resistance.
(b) Sketch the topology of emitter follower circuit.

(c) Sketch the topology of common-gate amplifier

(15%)

(a) What’s the circuit in Fig. 1?

(b) For an ideal op amplifier, please derive the voltage gain (Vo/V) in Fig. 1.
(c) What's the value of Ry if the voltage gain Av =5 and Ry = 12 kQ? -

Fig. 1




(10%)

Consider a current mirror in Fig. 2. Assuming that all transistors are matched and neglect
the effect of finite output resistances, if ¥*=5V, V=0 V, and all the transistor of Vpe =
0.7V, Iizr=1 mA, and g= 100, (a) determine the value of R1 and (b) fo1.

5. (10%)
For the circuit shown in Fig. 3, both diodes are identical. Find the value of R for which V'
=50mV.
6. (20%)
Design the circuit of Fig. 4 to establish a drain current of 0.1 mA and a drain voltage of
+0.3 V. The MOSFET has ¥, = 0.5 V, 1, Cox = 400 LA/V2, L= 0.4 pm, and W =35 pm.
Specify the required values for Rs and Rp.
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