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1. For the circuit shown in Fig. 1 using ideal diodes, find the values of / and J (10
»)

2. For the OP-Amp shown in Fig. 2, find the relation between the output and input
voltages. (10 4+)

3. The transistor in Fig. 3 is specified to have S in the range 50 to 150. Find the
value of Ry that results in saturation with an overdrive factor of at least 10. (10 )
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4. The circuit shown in Fig. 4 represents the equivalent circuit of an unbalanced
bridge. Note R; = 1 kQ, R, = 2 kQ, R; =3 kQ, R, =4 kQ, and R; = S kQ. It is
required to calculate the current in the detector branch (Rs5) 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 %)

5. Design the circuit (find the R and Rp) of Fig. 5 so that the transistor operates at
Ip=0.4 mA and V' =+1 V. The NMOS transistor has V;=2V, 1,C,. =20 HA/V?,
L =10 pum, and W = 400 um. Neglect the channel-length modulation effect. (10

)

6. Please draw (a) The high-frequency equivalent circuit model for the MOSFET.
(4 57) (b) The equivalent circuit for the case the source is connected to the
substrate (body) of MOSFET. (3 %) (¢) The equivalent circuit of (b) with Cy,
neglected (to simplify analysis). (3 )

7. Please make a description of high-speed devices with I1I-V (such as GaAs), not
Si. (5 &)
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8. Please plot the circuit symbol (a) p-n diode (1 2); (b) pnp transistor (1 %); (c)
NMOSFET & PMOSFET (1 %+); (d) Schottky diode (1 %7); (e) tunneling diode. (1

)
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9. Find the frequency fand @ of a sin-wave signal with a period of 1 ms. (1) /=100
Hz; 0= m x 10° rad/s (2) = 100 Hz; o = 7 x 10? rad/s (3) £= 1000 Hz; o =1 x
10” rad/s (4) £= 1000 Hz; @ =27 x 10° rad/s (5) f= 1000 Hz: o = 21 x 102 rad/s
(5 %)

10.The definition of CMRR (common-mode rejection ratio) is (1) A/A, (2) A/A, (3)
V'Va(8) ViV (5 %)

I'1.For an ideal OP-Amyp, its input impedance (R;) and output impedance (R,) are: (1)
R=0, R,=0; (2) R,=0, R,=cc: (3) Ri=o0, R,=0; (4) Ri=00, R,=o0; (5) not defined. (5
)

12.Consider a silicon diode with # = 1.5. Find the change in voltage if the current
changes from 0.1 mA to 10 mA. (1) 0.1725 mV (2) 1.725 mV (3) 17.25 mV (4)
172.5mV (5) 1725 mV (5 %)

13.The emitter, base, and collector voltages of an npn transistor are -0.7 V, 0V, and
-0.6 'V, respectively. Please identify the mode of operation of the transistor. (1)
saturation (2) active (3) inverted (4) cut off (57

14.Compared to a MOS device, a bipolar device has (1) higher input impedance (2)
lower transconductance (3) lower standby power consumption (4) current
dominated by drift current (5) higher current driving capability (5 4-)



