
Final Exam 2004 (warning, may have typos, let me know if you find any). 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

Q1. (a) ro = 50kΩ, rπ = 1.25kΩ, re = 12.5Ω, gm = 80 mA/V 
(b) maximum symmetric voltage is ±4.3V, Rload = 86Ω, η = 21.5% 
(c) θ = 1.6°C/W 
(d) A = 19 dB 
(e) sensitivity = 28 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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(g) R1 = 21.444kΩ, R2 = 30.7kΩ, R4 = 13.954kΩ, R5 = 3.5kΩ, R6 = 1.125kΩ 
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Q3 (i) Ridm = rπ1 + rπ2 = 2rπ 

(ii) Lm
o RRg

v
v

52
4

−=
π

, 132
2

4 −≈−=−≈ α
π

π
em rg

v
v , 

π

ππ

rR
r

v
v

sdm 2
2

+
=  

(iii) 
)1(2/

2/2

βπ

ππ

+++
=

EEscm RrR
r

v
v  

(iv) )1(2/ βπ ++= EEicm RrR  

(v) [ ]
π

ππ β
rR

RrR
v
v

s

EEs

cm 2
)1(2/22

+
+++=  

(b) pnp current mirrors with Rbias = 14.3k 
(c) pnp current mirrors with R5 = 28.6k 
(c) vinmax = 13.7V, vinmin = -14.5V 
(d) ±0.5V/µs 
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(b) R(s) is LPF with ωo = 1, Q=1, H0 = π, S(s) is HPF with ωo = 10, high freq gain = 1, gain at ωo = 10, 
Adding the two, LPF + HPF results in a band-stop filter: lowpass gain at π, very little overshoot since Q 
= 1, dropping off in gain at -20dB/decade, but picking up for the high-pass filter with ωo = 10, quite a bit 
of a peak since gain at ωo is equal to 10 then back down to 1 for higher frequencies. 
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