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1. (15%) The circuit in Figure 1 is an instrumentation amplifier. Derive the expression of (1)
Vil Vi (6%); (2) Vo/Vim (6%); (3) Vo/vi (3%).
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2. (15%) The amplifier circuit in Figure 2 consists of two bipolar junction transistors with
Vge=0.7 volt and B=100. Please determine the voltage Vg 1(3%), Vci1(2%), Vex(2%), Vca(2%)
and the current 11(3%), [g2(3%).
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3. (15%) Figure 3 shows the MOS cascode amplifier circuit. Consider the effect of ro; and rp.
Please find (1) the transconductance (6%); (2) output resistance (6%); (3) open-circuit voltage
gain (3%).
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4. (15%) The amplifier circuit in Figure 4 consists of two transistors with B=100. Ignore the r,
effect. Find the simplified small-signal equivalent circuit (3%), the input resistance R,
(6%), and the overall voltage gain G, (6%)
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5. (20%) The differential amplifier shown in Fig. 5 has the transistors with p=100 and
V=100 V. Find the differential gain (5%), the input resistance (5%), the common-mode gain

(5%), and the common-mode input resistance (5%).
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6. (20%) Consider the source follower shown in Figure 6. Consider the r, effect.
(1) Find the two transmission zeros. (6%)

(2) Derive the resistances seen by Cgs, Cgd, and Cr. (12%)

(3) Find the upper 3-dB frequency using open-circuit time-constant method. (2%)
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