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1. For the circuit shown in Fig. 1 using ideal diodes, find the values of 7and V' (1) I =
OmA, V=0V I=1mA, V=1V(3)[=2mA, V=2V @4)I=3mA, V=3V
(5) unknown (5 %)

2. For the circuit shown in Fig. 2, R; = 1 kQ, voltage gain 50, band width @345 = 10°
rad/s, please find R, = (1) 0.01 kQ (2) 0.02 kQ (3) 1 kQ (4) 50 kQ (5) 100 k€ (5
) |

3. Continue question 2, in Fig. 2, please find C = (1) 10 pF (2) 5 uF (3) 100 nF (4) 2
nF (5) 1 oF (5 &)

4. The definition of CMRR (common-mode rejection ratio) is (1) 4/4, (2) A/A. (3)
Vo/Va(4) Va'Ve (5 47)

5. For Field Effect Transistors (FETs), choose the wrong statement(s) ? (1) The gate
current, I;=0 (2) There are JFET, depletion-type MOSFET, and enhancement -type
MOSFET (3) The drain current I, is determined by Vg (gate voltage) (4) Ip 1s
determined by I (5) Ig=00 (5 %)

6. The emitter, base, and collector voltages of an npn transistor are -0.7 V, 0 V, and
-0.6 V, respectively. Please identify the mode of operation of the transistor. (1)
active (2) saturation (3) inverted (4) cut off (5 %°)

7. The circuit shown in Fig. 3 represents the equivalent circuit of an unbalanced
bridge. Note R, = 1 kQ, R, = 1.2kQ, R;=9.1 kQ, R, =11 kQ, and Rs =3 kQ. It is
required to calculate the current in the detector branch (R;) and the voltage across it.
Although this can be done using loop and node equations, a much easier approach
is possible: Find the Thevenin equivalent of the circuit to the left of node 1 and the
Thevenin equivalent of the circuit to the right of node 2. Then solve the resulting

simplified circuit. (10 %)
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8. Please draw the small-signal Model equivalent-circuit of MOSFET including
body effect. (10 %)

9. The circuit in Fig. 4 is frequently used to provide an output voltage v,
proportional to the input signal current i . Derive expressions for the
transresistance R, =v, /i, and the input resistance R =v,/i for the following
cases: (a) A is infinite. (b) A is finite. (10 %)

10. The FET-input OP AMP gives an output of 0.5 V when connected as shown in
Fig. 5 (R, = 100 Q, R, = 33 kQ) (a) What is the input offset voltage, V; ? (b)
Now, R; is changed to 50 kQ, R, is replaced by a 1 nF capacitor, find ¥, as a
function of t. (V,(=0) =0V, and Vs, =*13 V) (10 %)

11. A BJT for which BV,,, is 30 V is connected as shown in Fig. 6. What voltages
would you measure on the collector, base, and emitter? (10 %)

12. Can two back-to-back connected p-n junction diodes be used as a transistor? Why?
(10 %)

13. Consider the storage capacitor for panel display application ~ exp(-#/RC), ¢ is
time. Assume the g;cX €y =7 X 8.85x10!* F/cm, and the initial voltage is 3 V.
Please calculate the voltage after 16.67 ms (60Hz refresh rate) with (a) the
resistance of liquid crystal ~ 10" ©Q-cm, (b) the resistance of liquid crystal ~ 10"

Q-cm for currently process. (10 %)
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