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1. a) Find the small-signal output resistance Rout for the amplifier shown below.
Assume all the transistors are forward-active with Ic1 =IC2 =1 mA.

Rout = 26 .1

:} 3*5

b) How does the small-signal output resistance Royt change in each case:

i) if Rg decreases: (circle one) R‘,“\. = 'R,u,. y

Rout decreases Rout increases Rout doesn't change

ii) if Ic1 and Ic2 both increase to 2 mA : (circle one) = ' oy ¥ RovsV

(Rout decreases) Rout Increases Rout doesn't change




2. In the circuit below, Rjn and Royt have been measured in the lab: Rjn = 4k

ohms and Royt = 112k ohms. Assuming the transistors is forward active and the
DC collector current is 1 mA:

What is B for this transistor? p = | 54

What is Va for this transistor? Va = \\2 V
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3. a) A current source is shown below. All transistors are identical. Assume Q2 is forward
active (its collector connects to other C|rCU|try that is not shown). Find the value of Ig in
the model shown.

IO - \ . 3C m /A
b) What is the minimum value of the voltage at the collector of Q2 (Vo) for which
Q2 remains forward active? 6 9 \/

Vo(min) =

SV
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@ 4. Find the DM and CM gains for the differential amplifiér below. Assume all
transistors are forward active; Q1 and Q2 are identical; and Ic1(D.C.) = Ico(D.C)
=1mA. FOR THIS PROBLEM ONLY, ignore the transistor's output resistance
(that is, take Va = infinity ).

a) What is the Differential Mode (DM) gain?  voghvig=_ — 7+

b) What is the Common Mode (CM) gain? Voc/Vic = "5.

S0k
Qy | 2T

CCic n




cm

Extra work space for Problem 4.




5. A class A output stage is shown below. ‘
a) What is the positive output swing limit? Voyt(max) = o! 5\ %

b) What is the negative output swing limit? Voyt(min) == 2.0V
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6. A two-transistor amplifier is shown below. For simplicity C sourc re
not shown. Assume all transistors are forward active wit Ic1 =1Ic2 =1 mA.
Find the small-signal voltage gain Vo/Vin = 4130 . &
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