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1. (20% .
For the high-frequency equivalent circuit model c:-f
the n-channel MOSFET as shown in Flg 1, (1) Cod

derive a formula Tor the MOSFET Fp. assum{ng a + o —1— 4 D

Cgd is small, {7%) (2) If the overlap componentof v, 1. Do .
o : - T%ge m¥ge e
Cgs Is negligibly small and Cps 3 U, show that

for MOSFET with L=2 p m operated at (Vgs — T
Vi }=0.5 V, If up = 400 cm?/V -5 (6%) |
2. {20%)

{1) Find the equivalent hyborid-xr modet of the Dar-
lington clrcuit as shown in Fig 2, assuming Q1 and
(32 have the same 3, expressing the overall » and
gl, values In terms of rz3, rp2, gmi 8N g2
(10%) (2} Understanding that the rps and g0
of Q2 differ from ryq and g,,1 of QL in magni--
tudes, if 5 > 1, find a corresponding approximate
hybrld-x madet. (10%)

3. (28%)

For the QP-amplifler as shown in Fig 3 (g}, If the voltage gain of the
OP 1s madeled as .

Vo(s} - | 100
Vi(s) (14 5+ 2y

Ay(a) = (V/V}

, the input Impedance of the OP — oc, and the output impedance of
the QP — 0. (1) If this CP is emplayed In a feedback ampllifler as
shown in Fig 3 (b), what kind of feedback topoiogies {series-shunt,
stunt-shunt, shunt-series, series-series) is utillzed? (4%) If this OP is -
employed in a feedback amplifier as shown in Fig 3 (¢), what kind of
feedback topologies (series-shunt, shunt-shunt, shunt-series,
series-serfes) Is utilized (4%)7

For the following questions, consider the feedback amplifier shown in Fig
3{c) OMLY, and Ry =1 k I, Rg = 4 Kk §2. (2) Derive the DC voltage
gain of the feedback amplifier shown In Fig 3(c) (7%). (3) What is the
3-dB bandwidth of the feadback amplifier shown in Fig 3(¢) (5%37? (4) If
Ry = 1 k 2, what should be Rg if the designed feedback amptifler [as
shown in Fig 3(c)] has a 90° phase margin? (8%)
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4, (20%)

Conslder the fully differential amplifier as shown in
Flg 4. Assume the current souree [y;,, = Im4,
thermal, voitage Vp = 2BmV, the current source
has a output impedance Rg of 50 k ©2, @ and
Qo are identlcal, 8, = By = 100, ro1 = rpa =
Tl T T2 = 00 Ry = Reoo = 10k §2, Ry =
20 kL2, Rypqg = 5 kk. Rp; = Hps = 50 .
(1) Derive the diffarential mode voltage galn %‘l

. ]
(6%) (2) Sketch the common mode half circuit.
(8%) )T Ry = 10.1kand Ry = 9.9 k &,
what Is the input offset voltage 7 (8%)

5. {12%)

Consider the domlno.logic circuit as shown in Fig 5(2), describe the,
boolean function © = f(A, B, C, D) (3%) and ¥ = f(A, B, C, D, E)
(4%%) when clock ¢ is high . Flg 5 (b) shows 2 typical static CMOS
NAND gate, sketch a static CMOS logic ¢ircuit that realize the boolean
function of ¥ = (AB4-CD)E + FG (5%).
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