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1. (10 points) An op amp with a finite open-loop gain A is used in the circuit of Fig.
1, derive the expressions for the input resistance R; and the transresistance R,, =
V,/i;.
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2. (10 points)For all NMOS devices in the circuit of Fig. 2,V,, =0.5V, A=y =0, L=
1 pum, and £,C,,, =50 pA/V?. If Q) and Qs are made to have W =1 ym, and O, and O,
are made to have W= 10 um, find V; and Ip,.
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3. (20 points) The Widlar current source, as shown in Fig. 3, is used to generate an

output current Ip = 10 pA. Assume that Vppis 0.7 V at a current of 1 mA, and V7=

25 mV. The transistors Q; and Q, are matched, and the effect of finite fis

neglected.

(a) If Iygr = 1 mA, determine the values of the resistors R, and R,. Some values of
In function are given in following hint.

(b) If R, = 0 Q, find Vg, and new value of the resistor R; for the same output
current of 10 pA.

[Hint: /n(0.01)=—4.61, In(0.1)=-2.3, In(10)=2.3, In(100)=4.61, /In(1000)=6.91]
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4. (20 points) The MOSFETs in the circuit of Fig. 4 are matched, having
K, /LY, =k,(W/L), =1 mAN? and V,, =|V,)|=0.5 V.
(a) Find the drain currents /p; and 7p,?
(b)For r, = o, what is the voltage gain of the amplifier from G to D?
(¢) For finite , ([V,|= 20 V), what is the voltage gain from G to D? And, find the

input resistance R;, at G
+1.5V
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5. (20 points) The transistor in the circuit of Fig. 5 has #=99, V;=25mV, and Ve =
0.7 V.
(a) Find the dc collector current /- and the dc voltage V¢ at the collector.
(b) Draw the small-signal equivalent circuit of the amplifier, and analyze the
resulting circuit to determine the voltage gain v,/v,.
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6. (20 points) Consider the circuit of Fig. 6, 7 =200 pA, Vor=0.25V, and C, = Coq
=1 pE
(a) Find the dc gain v /vg,.
(b) Calculate two high-frequency poles, f,; and f,,, and write an estimate equation
of 7 in terms of £, and f,,.
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