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1. As shown in Fig. P1 is a voltage amplifier, in which both two transistors are identical. The relevant |
parameters include Vpg,=0.7V, p=100, and V,=26mV (at T=300K). The reactance’s of all
capacitors are neglected. Please analyze this circuit and then only write down the resuits of the
following problems in order on the answer sheet. (where R,=100kQ, R,=47kQ, R ,=4.7kQ,
R, =2kQ), Rg,=1.5kQ, Rp,=1.5kQ, and R;=10kQ)

(X ERFETEENLELBERABRAFTH
(1)Find the operating point of Q;

leqi=
(2)Find the operating point of Q,

Leo=
(3)Find the input = resistance of Q,
TI'!
(4)Find the transconductance of Q,

l=

B2 ™
(5)Find the voltage gain of this amplifier shown in Fig, P1
Ayzva/vsz V+=5V
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2. A cascode amplifier is shown in Fig. P2, in which both two MOSFET’s are identical. The
relevant parameters include the threshold voltage V., =1.2V and the conduction parameter
k=0.8mA/V?. The reactance’s of all capacitors are neglected. Please analyze this circuit and then -

only write down the results of the following problems in order on the answer sheet.
(R ERFRTERYTAEARARAFRUFTFHD

(6) Find the gate-to-source voltage of M,
Ves=________
(7)Find the operating point of M,

Im]_
(8)Find the transconductance of M,

Bmt ~
(9) Find the voltage gain of this amplifier shown in Fig. P2
Ay=vv;=

P3 P4
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3. An operational amplifier is used as a reference voltage source shown in Fig. P3, in which a divider
circuit formed by R, and R, is used only to start up the circuit. All components and the OP Amp in
this problem are ideal. The relevant parameters include V,=4.7V, Vieay=0.7V, and R,=30kQ. The
Zener diode is specified biasing betweeﬁ ImA and 1.2mA. If the output of the OP Amp is desired
to be 10.0V and the start-up voltage is Vg=10V with allowable maximum input current I,=4mA,
please analyze this circuit and then only write down the results of the following problems in order

on the answer sheet.

(EX: ERFETEXFTELEH A FHNRTHS)

(10) Find the resistance
R;=

(11) Find the resistance
Re=
(12) Find the resistance
(R, R)= ,

4.A power amplifier is shown in Fig. P4, in which the transistor have the specifications, i.e.,
Pemx=6W (after derating), BV :,=50V, and ic p,=4A. In this problem, R;=1€Q, R,=10€, and the
reactance’s of all capacitors are neglected. Please analyze this circuit and then only write down the

results of the following problems in order on the answer sheet.

(E&: ERFETEENTALABTHBEATRFTFHD

(13) Find the operating point of the transistor to achieve a maximum symmetrical swing

(Icoa v czo)= >

(14) Find the possible supply voltage V¢ in this circuit
Vo=

(15) Find the maximum output power P, . for a sinusoidal input signal
P —_

Lmax —,

(16) Find the maximum power efficiency n_,, in this amplifier

MNmax =
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5. What is the oscillator shown in Fig, P5? Please plot its small-signal equivalent circuit, derive

the oscillation frequency o, and find the oscillation condition C,/C, (20%)
(EX: AARABETFHL)
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