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1. Mark each of the following statements True (T) or False (F). (Need NOT give reasons.) (20 pt.)
(a) The current mirror must operate in the saturation region because it is used to amplify the signal soui‘ce.
(b) The large signal means the DC voltage.
(c) We often cannot ignore the output resistance 7, of a transistor when analyzing an IC amp so that the

voltages in intermediate nodes of an IC amp can be determined.

(d) When performing AC (midband) analysis, the capacitors including coupling, bypass, and internal
parasitic capacitors should be opened circuit because their impedances are zero.

(€) Small-signal assumption makes the characteristics of transistors become linear.

(f) Transistors of MOSFET and BJT are basically nonlinear devices.

(g) The breakdown of typical diodes (except Zener diodes) is not considered because we must guarantee
that the region is never entered.

(h) Voltage buffers typically provide large gain, high input resistance, and low output resistance.

(i) Analog signals are more convenient to process than digital signals.

(5) The characteristics of amplifiers depend strongly on the DC operating point.

2. A new N-type transistor, O, using the same symbol of the conventional NMOS, is the same as the
conventional NMOS in all aspects except the following i, —vg characteristics in the saturation region:

ip =k(vgs _Vr)3
where k=5 mA/V? is a constant, and ¥, =1 V denotes the threshold voltage. Find the small-signal

voltage gain A4, =2o when V,=Vg5=2 V.(20pt) -
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3. Figure 2 shows a circuit suitable for op-amp application. For all transistors §=100, ¥V2z=0.7 V, lVTI=25 mV, and

», =co . For dc analysis, you can ignore base currents and input de voltages are zero. Calculate the gain of the amp with

aload of 10 kQ) by ignoring (or open-circuit) the capacitor C. (20 pt.)
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F;a-ure A
4, The transistors are biased by a current source such that the transistors have F=100, r =5 kQ

® L]

g, =20 mA/V, 7, =co, Find the gain of the amp. (20 pt.)
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5. A commercial 2 A741 is employed in the noninverting configuration, R, =1k and R, =9 kQ. The op amp has
; v . 10* . . . . 3
its open-loop gain (or transfer function) as A(s) =— If the input signal is O.lsm(Z;rxlOOxlO t) s
1+ —
272x100

that is, frequency=100 kHz and amplitude=0.1 V, obtain the output signal. (Note that _l/ J2=0.707) (20 pt.)
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