ECE 3040 Microelectronic Circuits Quiz 8
July 7, 2004

Professor Leach Name
Instructions. Print your name in the space above. The quiz is closed-book and closed-notes. The quiz
consists of one problem. Honor Code Statement: [ have neither given nor received help on this quiz.
Initials

1. The figure shows the ac signal circuit of a common-emitter amplifier. It is given that [g = 2mA,
ﬁ = 99, r9g = 00, and VT = 0025V, Im = Ic/VT, Tr = VT/IBv Te = VT/IE, and Té = Rtb/ (1 -+ 6)+7”e.
(a) Let Rt = 0 and Ry, = 3.3kS). Replace the transistor with the 7 model and use i/, = g, vpe. Write

the appropriate equations and solve for the value of Ry, such that v, /vy, = —200.
(b) Let Rye = 0 and R;. = 3.3kQ2. Replace the transistor with the T model and use i/, = ac,. Write
the appropriate equations and solve for the value of Ry, such that v, /vy, = —50.

(c) Let Ry = 1kQ, Ree =509, and Ry = 10kQ. Use the simplified T model to solve for v,/v.

Solutions: (see the class notes for the small-signal circuits) g,, = I¢/Vr = alg/Vr = 0.0798, r, =
VT/IB = (1 +B) VT/IE = 125kQ, o = B/ (1 +ﬁ) = 099, Te = VT/IE = 1259, Té = Rtb/ (1 +B) +

re = 22.5€)
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