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1. () The output resistance of the MOS current mirror shown in Fig. 1 can be expressed by the transistor

transconductance g,, and the transistor output impedance r4. Which of the following answers is the correct
‘ 2
value of R.? ()73 (D742 B 7aatua (B) Tz + a2 (5) &matuss (6) Ematusstasz (1) &ma&ma¥usalus:

(8) gmaTiss¥usa-

Figure 1 Figure 2

2.( ) As shown in Fig. 2 is a voltage amplifier implemented by an op amp having an open-loop gain 4, =
1000 V/V. The resistors R; = 1 kQ and R,= 10 kQ. What is the voltage gain V,/V;,? (1) 10.11 (2) 10.23 (3)
10.35 (4) 10.42 (5) 10.72 (6) 10.88 (7) 10.93 (8) 11.

3. () For a pn junction that has an intrinsic carrier concentration #; = 1.5 x 10'%m3, a p-type doping
concentration Ny = 10'"/cm’®, and a n-type doping concentration Np = 10'%cm® at 7 = 300 K, what is the

13 10
calculated junction built-in voltage? (1) 0.025-In [110 J (2) 0.025- ln(l 5 1010) (3) 0.025- ln(l(—)—] 4)

10% | i 225 il
0.025-In| = | (5) 0.025- in2.25-10) (6) 0.0251 ) ) 0s. in(1.5) (8)0.025-1n(10%).

4.( ) Choose the correct common-mode rejection ratio (CMRR) for the difference amplifier shown in Fig. 3,
where R; = R; = R4 =R, and R3 = (1 + 0.1%)-R. The op amp is ideal. (1) 1001 (2) 1501 (3) 2001 (4) 2501 (5)
3001 (6) 3501 (7) 4001 (8) 4501.

5.( ) With transistors having defined transconductance g,,, length L, width W, and output impedance 74, the

voltage gain V,/V; of the amplifier in Fig. 4 can be approximated as (neglect the body effect):
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Figure 5 Figure 6

6. ( ) Given that the MOSFET threshold voltage 7;= 1 V, 1,Cox = 200 pA/V2 , and (W/L) = 5, determine the
bias current I of the circuit in Fig. 5 (Note: neglect the channel-length modulation effect). (1) 0.12 mA 2)
0.19 mA (3) 0.28 mA (4) 0.35 mA (5) 0.5 mA (6) 0.62 mA (7) 0.75 mA (8) 0.89 mA.

7.( ) Determine the small-signal voltage gain of the transistor amplifier in Fig. 6. Assume B = 100 and Vg =}
0.7V.(1)-1.23 (2) -3.04 (3) -3.79 (4) -4.68 (5) -4.84 (6) 2.89 (7) 3.65 (8) 4.94.

8. ( ) Consider a MOSFET process technology for which the threshold voltage V;= 0.7 V and p,Cox = 194
HA/V?. For a MOSFET with W/L = 10 pm/ 1 pm, find the value of VGs-required to cause the device to
operate as a 1 kQ resistor in the triode region with a very small Vps. (1) Vgs =122 V (2) Vgs = 1.18 V (3)
Vgs =114V (4) Vgs=1.10V (5) Vs =1.06 V (6) Vgs = 1.02 V (7) Vs =0.98 V (8) Vgs = 0.94 V.




9.( ) Consider the circuit in Fig. 7a with the input signal 7; in Fig. 7b. The switch is opened at t = 0. The op
amp is ideal with a full-power bandwidth of 10 kHz and a corresponding £10 V output.'What slew rate does
the op amp have? (1) 0.1 V/us (2) 1000 V/s (3) 0.001 V/s (4) 6.28 x 10> V/s (5) 6283 V/s (6) 0.314 V/us (7)
0.628 V/us (8) 3.14 x 107 V/s.
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10. () For the closed-loop frequency response of the circuit in Fig. 8 to have a 3-dB frequency at 1 kHz,
what is the value of the capacitance? (1) 1.59 nF (2) 10 nF (3) 159 nF (4) 1.45 nF (5) 1 F (6) 0.01 F (7) 6.28
F (8) 0.0628 F.




