Professor Leach Last Name: First Name:

ECE 3050 Analog Electronics Quiz 3
June 9, 2010

Instructions. Print and sign your name in the spaces above. Place a box around answers when appropriate.

Honor Code Statement: I have neither given nor received help on this quiz. Initials

Equations: Ip = K (Vgs — VTo)z, Gm = (rs + Rts)fl, Ts = gmbs Tia = 70 (1 + gmRis) + Ris, Tis = Ts, Tig = OQ.
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The figure shows a MOSFET signal circuit that is called a phase splitter. It is given that Rp = Rg = 2k(,
gm = 0.002S, and 79 = oo (open circuit).

(a) Draw the Norton drain circuit and use it to solve for v,; as a function of v;.

(b) Draw the Thévenin source circuit and use it to solve for v,2 as a function of v;.

(c) What might be the reason that the circuit is called a “phase splitter?”
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The two outputs are 180 ° out of phase.

The figure shows a MOSFET bias circuit. Given: V™ = 24V, Rp = 11kQ, Rg = 100k}, Rg = 1.2k,
K =10uS/V?, and Vpo = 1.8 V.
(a) Solve for Vg and Rge-

Vaa =V —IpRp Rae = Re + Rp

(b) Write the loop equation for the gate-source loop and use it to solve for Ip assuming the MOSFET is in
its saturation state.

I 1
V+—IDRD:\/?D+VTO+IDRS:>ID(RD+RS)+\/—K Ip+ (Vio = V") =0=Ip=1mA

(b) For the value of Ip, check to verify that Vps > Vigg — Vo for the MOSFET to be in the saturation
state.

I
Vps = (V" —IpRp) — (IpRs) =118V Vgs — Vro = |/ 52 =10V






