BAyxfP LRSI SBERE
ML ERE T ABEHEE L L REA

#BEE: ETH [ERAFALHREES - GMAAATHLAEH - TR
BAR LS ]

— A EEFEE—

FHEER] : 100 ks

HERHLLEN A FHREEE ERFEE S - L B ahdE
EhE (F) XBEERA LAEDS BRHEBERFERL WA REL
PRifBE s A B R 3E o

BRERRE - RCZ(S4E)TH WERET THHEEE - &
EEPARIXFRAR-RABER () ~ FHREHRIESH) - A
FEHRER AR SHEHEL -
BEFFUIBEED W RETERGER (F) B k448 2B 4
- BRARABRTRRLLEERE SRS B E B LR E -
BRE (F) BRRBFERE R3S @R A A0S A
W FARERBLAML BAERBRALELWXETITRY
BE o

TR ERERAEET MR ELAE > o T 4R BR T
RERH > EARER T - B3k (REEFAMTELETE) - A58
W MR AR E S EIRHEFESRE ARG RE  #
NS LER .S P NE

AR NERE (F) EHELHE . KYEEZRREUSIHE -
AR REESE  EEEIRHEEYREFES -
EREBERARBEELNGSRAREREEMNEEE -




AP LAS 3 REERLHBRALAMTIR LA WHRA

HELH%: BTS2 [CRABLIERALES ANAALTHLEES - TARSALTHES] A
g%+ 482003

MAHBREIRE TTR, BRTEHR (B~ hEr#) (MEFHRE) H2AF1A

1.

(15%) A third-order low-pass filter has transmission zeros at = 2 rad/s and at o = co. Its natural
modes are at s = —1 and s = —0.5 + j0.8. The dc gain is unity. Find the transfer function T(s).

(15%*1)

(30%) For the common-base circuit in Fig. 1, assuming the bias current to be about 1 mA, § = 100,

Cy = 0.5 pF, 7, =25 Q, and fr = 1000 MHz:

(a) Estimate the midband gain V, /1.

(b) Use the short-circuit time-constants method to estimate the lower 3-dB frequency, f;. (Hint: In
determining the resistance seen by Cj, the effect of the 47-k) resistor must be taken into account.)

(c) Find the high-frequency poles, and estimate the upper 3-dB frequency, fy. (10%*3)
+3V

Fig. 1

(20%) For the emitter-follower circuit shown in Fig. 2 the BJT used is specified with a 3 value of 100,
find :

(a) Ig, Vg, and Vp. (10%)

(b) the input resistance R;. (5%)

(c) the voltage gain v, /vy. (5%)
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4. (35%) Consider the common-emitier amplifier of Fig. 3 under the following conditions: R; = 5 k(),
Ry =33 kO, R, =22k, R = 3.9k, R, = 4.7 k), R, = 5.6 kQ, Vo =5 V. The dc emitter current
can be shown to be Iz =~ 0.33 mA, at which B, = 120, 7, = 300 kQ, and 7, = 50 Q.
(a) Find the input resistance, Ry,. (Hint: Riy= Ry [/Rz | (rtrz)) (10%)
(b) Find the midband gain, A,;. (10%) ‘
(¢) For Cpq = Cgy =5 uF and Cp = 20 pF, estimate the low-frequency 3-dB frequency. Also find the
frequency of the zero introduced by Cg. (15%)

l (b)

Fig. 3. (a) Common-emitter amplifier stage; (b) Bquivalent circuit for the amplifier of Fig. 3(a) in
the low-frequency band.
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