EE 140 ANALOG INTEGRATED CIRCUITS SPRING 2011
C. Nguven

PROBLEM SET #2

Issued: Tuesday, Feb I, 2011
Due: Tuesday, Feb 8, 2011, 5:00 p.m. in the EE 140 homework box in 240 Cory

1. Use inspection analysis to write expressions for the mput resistance K;, output resistance
Ho, and gam vp/'ve for each of the amplifiers in Fig P52.1. The expressions should be in
terms of the given elements and parameters of the small-signal equivalent circuits (1.2, Sm.

s, Fo, 3, etc.) for the transistors used. For each circuit, assume that all capacitors shown

have infinite values.
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Fig. PS2.1

2. Find the input resistance R: and the voltage gain vo/v: of the circuit in Fig. P52 2 using
inspection analvsis. Explain the purpose of the 100 k&2 resistor.
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Fig PS22

3. The BIT g values of the BJT in the emitter follower of Fig. P52 3 may range from 20 to
200. For each extreme (f = 20 and § = 200), find:
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Fig PS23

4. For the circuit 1n Fig. P52 4, let transistor O; have § = 20 and transistor J; have § = 200,
and neglect the effect of 7. Use Fpe=0.7 V.
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a. Find the DC emitter current of O; and ¢;. Also find the DC voltages Ip; and Fas.

b. Ifaload resistance Ky = 1 k&2 1s connected to the output terminal, find the voltage
gain from the base to the emitter of Oz, vo/vez, and find the input resistance
looking into the base of 05, Ri.

c. Replacing (; with its input resistance K7 found in (b), analyze the circuit of
emitter follower {J; to determine its input resistance X; and the gam from its base
to 1ts emitter, vy p/va;.

d. Ifthe circuit 1s fed with a source having a 100 k£ resistance, find the transmission
to the base of ), vepv..

e. Find the overall voltage gain v/v: including the resistances added in parts b and d.
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Fig PS24

5. Calculate the cutput resistance r," of the circost in Fig. P52.5 as a function of J5r,.. Do not
neglect r,; or 7,; in this calculation, but you may neglect v, and r,. If /=1 mA_ what iz r.” for

Jeri==1mA? For Iy, =07

| “ I/, 1 '] i {.a
= l‘\ T I//'E'?

ac ground

Fig. PS2.5



