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a) Select and circle the one best answer: /
The approximate small-signal model for a diode-connected transistor is

i) a resistance of value Va/lc
ii) a resistance of value BVt/lg
resistance of value Vri/lc = j}:""

b) Select and circle the one best answer:
A current mirror;
@ i) forces its input and output voltages to be nearly equal
@orces its input and output currents to be nearly equal
iii) uses one NPN and one PNP transistor

c) If a differential amplifier has vin1 = 100mV-cos(10t) and

@ Vin2 = 200mV cos(10t), what are the Common Mode Input Voltage (vic)
and the Differential Mode Input Voltage (vig) ?
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2. In the circuit below, Rj, and Royt have been measured in the lab: Rj, = 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? B = s

What is V for this transistor? Va = \\2 \i
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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 circuitry that is not shown). Find the value of 15 in
the model shown.
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b) What is the minimum value of the voltage at the collector of Q2 (Vo) for which
Q2 remains forward active? 6.9 \/
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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.) = Icy(D.C.)
=1 mA. FOR THIS PROBLEM ONLY, ignore the transistor's output resistance
(that is, take VA = infinity ).

a) What is the Differential Mode (DM) gain? ~ voghvig=_— +5

b) What is the Common Mode (CM) gain? = voevic = wt=)
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Extra work space for Problem 4.




5. A class A output stage is shown below. ,
a) What is the positive output swing limit? Vout(max) = 1 a\ %

b) What is the negative output swing limit? Voyt(min) =“_?‘_ﬁi
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6. A two-transistor amplifier is shown below. W simpizity re-Be-aciieoezs
el=pimewa- Assume all transistors are forward active wit

Find the small-signal voltage gain vo/vin = A Lo "
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