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(25%) Suppose that each diode in the circuit as shown below has the same cut-off
voltage of V =0.65V" .

(a) If input voltage J, =8V and R, =2KQ, please calculate the current of [,
and 7,,.(15%)

(b) If input voltage V, =5V, please calculate the value of R, required such that

I, isone-half the value of [, .(10%)

— VO

1 \ 47
= R2=1KQ§ l !

(10%) In design of bipolar junction transistors (BJTs), what is the most wanted
condition of doping majority-carrier concentrations for appropriate BIJT

characteristics?

(A) Ny=N;>N.; B) Ny>N;>N.; (C) N.>Ny;=Ng;
D) N >Ny,>N.; (E) No=Ny;>Ng; (F) No.>Ny>Ng;

3.

6.

(30%) Suppose that the NMOS transistors in the circuit as shown below have
V.=, uC, =120uA/V?,A=0,and L =L, =1um. Find that the required

values of gate width for each of (), and (), to obtain the voltage and current values

indicated?
+5V
120,uAl p
0 3.5V
45 O,
°1.5V
4= o

EC

(15%) Suppose that an ideal voltage amplifier with a gain of 0.9V /V and a
resistance R = 100K Q connected in the feedback path, that is, between the output
and input terminals. Please use the Miller’s theorem to find the input resistance of this

circuit.

(5%) For an ideal voltage amplifier, which of the following statements is not

correct?

(A) It has an infinitely high input resistance ; (B) It has an infinitely high

open-circuit voltage gain ; (C) It has an infinitely high output resistance

(15%) An amplifier has that open voltage gain of +4(0dB, input resistance of
10KCQ and output resistance of 1002, and is used to drive 1K(Q load. Find the

power gain in dB



