
ECE 3040 Quiz 9 — July 20, 2005

Professor Leach Name

Instructions. Print your name in the space above. The quiz is closed-book and closed-notes. The quiz
consists of two problems. Draw a box around all numerical answers. Honor Code Statement: I have
neither given nor received help on this quiz. Initials
Formula summary: α = β/ (1 + β), rπ = VT /IB, gm = IC/VT , re = VT /IE , r0e = (1− α)Rtb + re,

r0 = (VA + VCE) /IC , IC(npn) = IS exp (VBE/VT ), IC(pnp) = IS exp (VEB/VT ), IC = αIE = βIB

1. The figure shows a differential amplifier. It is given that RB = 1kΩ, RC = 10kΩ, IQ = 1mA,
VCE = 10V, VA =∞, VT = 25mV, and β = 99.
(a) What are the numerical values of gm, rπ, r0, re, and r0e?
(b) Draw the simplified small-signal T model and use it to solve for the numerical values of i0e1 and i

0
e2

as functions of vi1 and vi2
(c) Use the solution for i0e1 and i0e2 to solve for the numerical values of vo1 and vo2 as functions of vi1
and vi2.
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2. The figure shows a complementary CC amplifier. Each BJT has the saturation current IS = 3×10−14A.
Assume VT = 0.025V.
(a) If cutin is defined as the base-emitter voltage at which the collector current is 0.2mA, solve for the
numerical value of the cutin voltage for the two transistors.
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(b) Sketch and label the graph of vO versus vI . See the Class Notes.
(c) If vI is a sine wave of amplitude V1 > Vγ , sketch and label the waveform of vO versus time. See
the Class Notes.
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