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1. The circuit shown below is an NMOS amplifier with enhancement load.
Assume that the channel-length-modulation effect and body effect can be
neglected, please show that the volfage gain of the amplifier can be expressed
as: : =

(15%)

2. If the BJT in the circuit shown below has been biased in its forward active
region, please find the expression for the output veltage V, in terms of the two

|
—

| input signals ¥j; and V.  (15%) =

| 3. (a) Please plot the minority carrier distribution in a PN junction under
forward hias and reverse bias. (10%)
| (b) Explain why there exists a minority carrier storage time in a PN junction

that is driven from the forward-state to the reverse state. (10%)
I e

I 4. (a) Calculate the de offset voltage (Vas) of the MOS differential pair shown
below caused by mismatch in threshold voltage V. (16%%)
(b) Give the other twa factors that contribute to the de offset voltage of the
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MOS differential pair.  (4%) | =

|
5. For the circuit shown below, plf.:fie determmine its voltage transfer

characteristic.  (13%) e
| — 4y

6. (a) The open-loop gain of an amplifier is given by A(s)= —,—5-_-. Determine
L
the close-loop step response of the amplifier. Is the amplifier stable or
unstable? (9%) (Assuming. Besi=/)

(b} Define the phase margin and gain-margin of a feedback amplifier. (6%%)




