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INSTRUCTIONS:
1. SHOW YOUR WORK. (Make your methods clear to the grader!)
2. Clearly mark (underline or box) your answers.
3. Specify the units on answers whenever appropriate.
4

. Unless specified otherwise, include EARLY effect in your analysis.
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PHYSICAL CONSTANTS

Description Symbol Value

Electronic charge q 1.6x107° C

Boltzmann’s constant & 8.62x107
eV/K

Thermal voltage at Ve = 0.026 V

300K kTlg

USEFUL NUMBERS

Vy In(10) = 0.060 V at T=300K
exp( 30) ~ 10"

PROPERTIES OF SILICON AT 300K

Description Symbol  Value

Band gap energy Eg 1.12eV

Intrinsic carrier i 10" em’

concentration

Dielectric permittivity & 1.0x1071?
F/em



Problem 1: BJT Amplifiers [16 pts]

Consider the BIT amplifier shown below. ignore Early effect for ali cases,
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a) [2 pts] How does R, and R; help the amplifier?
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b} [2 pts] What is the purpose of having R¢?
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¢} [6 pt] What are the input and output resistances?
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d) {3 pts] What is the small signal voltage gain?

e} 13 pts]Now consider that a PNP transistor is added to the emitter of the amplifier as shown
below. What will be the small signal voltage gain?
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PROB 2. BJT Amplifiers and Cascodes [16 pts].

a} [6 pts] What is the gain of the following amplifier? Where would you use such an amplifier?
Why? Ignore the early effect.
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b) [2 pts] How do cascodes help in amplifier design? QMPE,&MLW/ bobowen CE %T\zsé
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¢} [4 pts] What is the maximum output impedance of the following cascade?
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d) [4 pt] Explain why the following is not a good cascade. How will you change the design to
obtain a larger small signal gain?
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PROB 3. Current mirrors and Frequency Response. [18 pts]

a) (3 pts] Neglecting base currents find /.op,1 as a function of /g
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b} [3 pts] Why is the following not a good mirror?
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¢} [6 pts] For the following, derive an expression fo /., as a function of fy including the base

currents.
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d) [2pts] Draw the high frequency model of a CE stage. Mention physical origins for each of the
capacitances in this model.
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) [4 pts] Find out the poles of the following circuit at nodes X and Y.
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