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Problem 1 (40 points)
For the circuit shown below, assume that all transistors are operating in the active region and that
Va=c= for all transistors. Obtain expressions for the following:
a) Short-circuit transconductance, Gm. Here use the book convention where isc flowing into the
circuit is positive.
b) Output resistance, Rout
¢) Small-signal gain, Av=Vout/Vin
d) Input resistance, Rin
VCC
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Problem 2 (60 points)
For the circuit shown below, assume that all transistors are operating in the saturation region.
Use the following transistor parameters

KPN=p11Cox=200p A/VZ, V1un=0.4V

A1=A2=0

A3=As4=0.1V"!

I423
iy =Xp, = 2 7 ZS.\O/‘AA

2
= /&_[22< LJ[: (ch' VT>Q = 22%‘(%)(/' 4'/(7'4) = 509\»‘"

a) Calculate the DC current flowing through the transistors. Here assume that Vj and the input
common-mode is sufficient to keep all the transistors operating in the saturation region. Also,
you can neglect A effects for this part.

Ipi= 250w
I;;= 250
Ip3 = 5"09{,«/4
Ips = S‘be,/u‘l

b) Calculate the small-signal differential mode gain, Apm = Vou/(vi*-vi’). Include A effects, if
necessary.

AWM = 9»4«, ieﬂ

ap = Tl “ 2T, = 209/(%)/7«705‘9“” = BYy

Aom =<7_a7/¢ff/y)( toknl) = 107 Yy
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c) As shown in the circuit below, during manufacturing a mismatch appears in the load
resistors. Calculate the common-mode to differential-mode conversion gain, Acm.pm.
Include A effects, if necessary.

sV 2
ARop
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5¢7xi0° ¢ = —6£9d8

AC/VL— pt

d) Calculate the common-mode rejection ration, CMRR = (Apm/Acm-pm). Here you can use the
Apwm calculated in part (b).

Ao 220 _ )y s = §)9d6

[M(ﬁr Acm-pm - g(?’qa-‘
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Scratch Paper



