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1. InFig.1, diode cut-in voltage Vo = 0.6V, diode resistance 1, = 0Q , for the following cases,

calculate the output voltage V,. (2) V, =V, =5V (b) Vi=5V,V, =0V (c) V,=V, =0V (18%)
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2. (a). For the ideal OP in Fig. 2, derive the output Vo in terms of Vy, Vi, and resistors. (12%)
(b). To relize the circuit as a difference amplifier, ie. Vo=A (Ve = Vn),

derive the relationship among
the resistors Ry, Ry, R3,and Ry, define the gain factor A. (8%)

3. The MOSFETs in the circuit of Fig. 3 are matched, having Mo Cox (W/L), =, C,, (W/L),=1mA/V?,
and the resistance R=1MQ

Va=[V,|=0.5v,
(2). For G and D open, calculate the dc voltage at G ( V,; ) and dc drain current I,,(Q1) and I, (Q2). (8%)
(b). For finite L, (_1—=

2

[V,|=20V, for both n and p MOS), draw the small-signal equivalent circuit, calculate
the voltage gain (y ; /Vg) from G to D and find the input resistance (R, ) at G.(12%)

4. Refer to Fig. 4, BJT p=100, for the differential mode, v, =0.5v

w>V2 = —0.5V,, draw the half circuit (3%), calculate
the voltage gain 4, = Ver ~ Ver (12%) and input resistance R,,.(5%)
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S. (a). For the circuit in Fig. 5, the coupling capacitances are not shown, the current source is ideal, MOS 7, =,
derive the midband voltage gain A=V, IV, (10%)
(b). Draw the small-signal circuit including C, and C,q> use OCTC (open circuit time constant) method
to derive the time constants Tgss Teas TOr Cp . C,,y . (8% %)

(c). Follows part (a),(b) write an expression for the transfer function of the voltage gain A(s)=V, Vg » define
the pole frequency (@,) in terms of T and 7,,.. (4%)



