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Choose the correct answer (25%):

Vp,=0.6V
(1) In the circuit shown in the figure, what is the value of R if the lo= 8.38x1017 A
diode voltage is Vp = 0.6 V and the reverse-saturation current
of the diode is Ip = 8.38x10™"* A and at room temperature . I +
(T =300 K)? R=: =5V
(A) 1kQ (B) 5kQ (C) 2 kQ (D) 10 kQ (E) 3 kQ .l--
L

(2) AtT=300K, what is the built-in potential barrier of a Si pn junction with the doping
concentration of N, = 2x10'S cm™ in the p-region and Ny = 5x10'® cm™ in the n-region?
(The intrinsic carrier concentration of Si is n; = 1.5%10'" cm™)

(A)0.757 V (B) 0.601 V (C) 0.898 V (D) 0.562 V (E) 0.452 V

(3) The threshold voltage of an n-channel enhancement-mode MOSFET is 0.5 V. If the conduction
parameter of the MOSFET is K, = 1.4 mA/V?, what is the drain current (ip) when the transistor
is biased in the saturation region with the gate-to-source voltage (Vgs) of 1.6 V?
(A) 2.02 mA (B) 0.22 mA (C) 1.69 mA (D) 1.21 mA (E) 0.66 mA

(4) If the MOSFET shown in the figure is with the threshold VDD;GV
voltage of 1 V and the conduction parameter (K,) of 0.1mA/V?, ‘
what is the value of R? £30 kQ
(A)20 kQ (B) 10 kQ (C) 50 kQ (D) 30 kQ (E) 40 kQ § R=? l'D

Vep$— V=3V

(5) Using the parameters indicated in the circuit,

determine the Vg of the bipolar transistor with

the dc common-emitter current gain of 200.
(A)5.5V(B)4V(C)3.5V(D)65V(E)3V
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1. For the circuit shown in Fig. 1(a), the input and output voltages that are zero at ¢ = 0 is driven by the
input signal v; shown in Fig. 1(b). The resistance and capacitance in the circuit are R; = 5 KQ and C; =

0.2 pF. Determine the maximum value (5%) and minimum value (5%) of output signal vo. Sketch and
label the resulting output waveform v versus time (5%).
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2. For the circuit shown in Fig. 2, assume transistor parameters of Vpy = 0.5 V, Vp = -0.5 V, K, = 0.2
mA/V?, K, = 0.1 mA/V?, 4, = 2, =0.015 V. Assume Vpp =5 V and Jgiss = 2 mA,
(a) Sketch the load line for transistor M3 (5%).
(b) Sketch the current-voltage characteristic for transistor M, (5%).
(c) Determine the small-signal voltage gain 4, = vo/v; (5%).
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3. For the circuit shown in Fig. 3, derive the expressions for the voltage transfer function 7t (s) = Vo(8)/Vi(s)
(5%), determine the cutoff frequency f3gs (5%), and sketch Bode plots of magnitude (5%) and phase
(5%) for the circuit. . ‘
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4. Assuming the dc current gain of the transistor shown in the circuit is p = 99, determine the values

of R and R¢ with the indicated parameters. (10 %)

+10V

Re

+|1:= 0.5 mA
V,5=0.7V Ll
g B

V= 6V

5kQ

Rc

-10V

5. Draw the Bode plot of the circuit with the indicated parameters. In the Bode plot, label the corner

frequency and the maximum magnitude in dB. (15 %)




