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1. Choose the correct answer for the following questions. (40%)

(1) Consider the amplifier shown in Fig. 1.(1) with ideal op
amps and R1= 1 kQ, R, =3 kQ, R =1 kQ. If vy =1 V. Then
current i; =? (A) 0.5 mA (B) 1 mA (C) 1.5 mA (D) 2 mA

(2) Continuing the above problem, current i, =?
(A)1mA(B) 2mA(C) 3mA (D) 4 mA

(3) If the circuit shown in Fig. 1.(3) is an ideal diode circuit,
which is the correct transfer characteristic? In the figures,

m is the slope.
O ®
+
OV i Yo 0
m=1 Y
Fig. 1.(3)

(4) For BJT, the heg is defined as (A) !¢ (B)2ic (C)!c (D)2kc
Ig Aip E Aig
(5) The BJT’s finite output resistance in active region, ro, results from
(A) Early effect (B) Avalanche effect (C) Temperature effect (D) Zener Effect.

(6) The symbol shown in Fig. 1.(6) stands for
(A) enhancement-type NMOS  (B) enhancement-type PMOS o]
(C) depletion-type NMOS (D) depletion-type PMOS. Fig. 1.(6)

(7) An enhancement-type NMOS FET, with V; = 1 V and k,” = 25 pA/V?, has
its source terminal voltage = 0.5 V and a 2.5 V dc applied to the gate.
What region does the device operate for Vp =1 V?

(A) Saturation (B) Cutoff (C) Triode (D) Active region.

(8) If a depletion-type NMOS FET is in saturation region, and its current is

i =%kn (Ves —V.)? - (L+ AV, ) - Which is correct?
(A) V>0 (B) kn is in proportion to L/W R
(C) A is related to the Miller effect (D) ves> V4 o
(9) In Fig. 1.(9), if Rs = o = 10 KQ, g = 2 MAJV, then Rou =? L
(A) 2k (B) 20 k2 (C) 200 kQ2 (D) 400 kO R,
(20) Which is correct about CB (Common Base) amplifier? __
(A) large input resistance (B) bad high frequency response - Fig. 1.(9)
(C) high voltage gain (D) used as voltage buffer
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If the circuit shown in Fig.2 has R, = 2 kQ, R, = 50 kQ, and Ry

C=2nFk WV

(a) What is the circuit? f_|CI*'

(b) Find its transfer function Vq(s)/Vi(s). v, Ry

(10%) [ eV
R L

Consider a peak rectifier, shown in Fig.3, fed by a 60 Hz Fig.2

sinusoid v, having a rms value V,ms = 24 V. Let the load
resistance R = 10 kQ.

(a)Find the capacitance C that will result in a peak-to-peak
ripple of 2 V.

(b)Find the peak value of the diode current ip max-

(10%)

For the circuit shown in Fig.4 has that Vcc = +9 V, Rg = 100

kQ. If the B of transistor is specified the range of 50 to 200, Vee
(@) find the maximum value of R¢ so that the circuit is in the v Re v
active mode.(b) Continuing the above problem, what is the Re ¢
range of collector voltage V¢?
(10%)
Fig.4

For the circuit shown in Fig.5, let Vpp =5 V. The FET operates Voo
in saturation with Ip = 0.25 mA, and has Vi, = =1V, 14,Cox(W/L)
=1 mA/V?, Find Ro1
(@) [Ves|- Vo
(b) What is the largest value that Rp can have while Res

maintaining saturation region operation? Fig.5

(10%) = =

(@) Design the CE amplifier, shown in Fig.6, to obtain
DC current Ie = 0.5 mA for Vcc =+10V, Vc =6V, Vg
=3V, =100, and current through Rg, of 50 pA.

(b) What is the function of C; and C,?

(c) Find input resistance Rjy.

(d) If R =20 k€, find A, = Vo/vi.

(20%)




