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1. Mark each of the following statements True (T) or False (F). (Need NOT give reasons.) (20 pt.)
(a) MOS is a symmetric device.
(b) BIT is also a symmetric device.
(c) For the CS circuit, when v, increases from 0to ¥, volt, the operation region of the MOS changes
from cutoff, then triode, finally to saturation regions.
(d) Smali-signal input is used to ensure that the BJT always operates in active mode.
{e) To guarantee the linear a:ﬁpliﬁcation of a MOSFET, we only have to design its DC operating point in
the saturation region.
(f) The voltage drop of a current mirror can reduce the maximum output swing.
(g) The ideal current buffer has the properties: R =, R, =0, and the current gain 4, =0.
(h) The output resistance of a current mirror as an active load can reduce the voltage gain.

(1) For the IC amplifier design, it does not matter if the channel length modulation of MOS is neglected.
() The CG amplifier can be used for the current buffer, which ideally has R, =0, R, =, and the

current gain 4, =,

2. The NMOS and PMOS are matched with &, (%) =k;(V%) ~1mA/V?, ¥, =, =1V,and 1=0.
n P

Find iy, ipp,and v, for v,=0V and 5V, respectively. (20 pt.)
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3. The operational amplifiers are ideal. R =100 kQ. (a) Determine v, and v,, when v,=2.5 V.(b)

Plot the output waveform of v, and v,, if v, is atriangular waveform as shown in the figure. (20 pt.)

5V

4. For the following amplifier, pz =1 mA and P, =10 V. For all transistors, &, =k, =500 gA/V?,

|=P|=1V, (W/L), =1 plpm, (W/L), =(W/L),=(W/L),=4 pm/um, and, for both NMOS

and PMOS,

voltage gain by changing the active output load of the current mirror using the cascade transistor. What’s
the voltage gain you obtain? (20 pt.)
Vop

A
Q;‘_'li-——*—-ll:ﬁ

Trep 9 Vouas 0 - IM f

% MIXQL

i
—t
——
——




BN EREDARER 107 SBEE IR IE S S

EEEE 0206 Bk 1

= s 127

% Fr: IEEREZR
EHAE - ETER
FE3H H#E3H

. i
5.Find R,, R ,;,and G, = 4

.Assume r, =vr,=r,=r,=r,=100kQ and

i vo=0
gml :gm?. =gm3 =gm4 :gms :10 mA/V' (20 Pt')
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