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1. Sketch the complete small-signal model of a MOS includes the device
capacitances. (10%)

2. Two identical NMOS transistors are used as constant current sources in a
system. However, due to internal circuity of the system, Vx is higher than Vy
by AV.

(a) Calculate the resulting difference between Ip; and Ip; if A# 0.
(b) Add cascode devices to M; and M, and repeat part (a). (15%)

Analog
System
Analog X Y
System Ip1y oY
X Y || ||
\Y%
Ini l I;2 2O N >
Vi O I I Vi O : :
M1 M2 M1 M2




A o
- F X£=F

3. Find the input common-mode range, output swing, and voltage gain of the
following amplifier. (15%)

V,
R

M2 | == 1

—_—

Irer2 Voo Ms “5"‘

X¢—oV0—4Y

Vor M,

3

ner vmo_{ A ‘“2J:1|_|

o

Mb‘ lr :EMQ

4. Find the transfer function Vou/Vi, and poles with respect to H(s)=-

A at

1+s/a,

the following figure. (15%)

5. Find the open circuit, the open-circuit current gain A, open, the feedback factor
B, the close loop current gain A, cLosep, and the close loop output resistance
RO,CLOSE- (15%)
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6. A transfer equation is listed in the following section. Please find the corner

frequencies wpi1, wpz, and wz, respectively, if the dominant frequency exists.
(15%)

Vout _ (_CGDS+gm)RD
Vv (S)__R R, &?
in S Dgs +[RS (1+ngD )CGD + RSCGS + RD(CGD +CDB )]S+l

7. Please complete the compensating technique with (a) source follower
configuration, (b) common-gate stage configuration. (15%)
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