ECE 3050 Analog Electronics Quiz 4
June 16, 2010

Professor Leach Name

Instructions. Print your name in the space above. Honor Code: I have neither given nor received help
on this quiz. Initials

Formulas: g, = Ic/Vi, re = Vi /I, 7 = Vo /I, 70 = (Va + Vo) /1o, Gm = (Ri/B+ 1/gm + Rie/a) ",
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The figure shows a BJT diff amp. Given: Ig = 2mA, Vp =25mV, 8 =99, o = 0.99, V4 = oo (rg = 00).
RB = 121{Q, RE =163 Q, and RC = 18 k€.

(a) Solve for the numerical expressions for the small-signal output voltages v,1 and v,z as functions of the
input voltages v;1 and v;s.

(b) What would be the expressions if the tail supply has a small-signal resistance Rg = 20kQ? Assume Ig
does not change.
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Solutions on page 2.



IQ::O.OOZ V1 :=0.025 B =99 a :=0.99 R :=1200 Rpg:i=163
\4 (I+p)V
. VT _ - T et
[£:=0.001 re.—I— re=25 r, .—I— r, =250
E E
I R
_C -1 ._ B
gm=— g m=0.04 gm =24.848 [jo ' S——+T, r.=37
—(I'RC
Rie =2Rp+rj, R =363 Ay, = 5 = A, = 74455
<rie+ E,
vV 1=A Vii=Vin V h=-V
ol Va< 1l i2) 02 01
-a-R R
Ri=20000 Ay = : ¢ \ K=
Tiet RE+R, R RE+Te, RQtRE+Tie

Ay, = 44772

k=0.99 kA ) = ~44.328

— - (
Vol=A v Vil= kv i) Vo2=A b (Vi kv g

R (1= 18000



