ECE 3050 Analog Electronics Quiz 4
February 4, 2009

Professor Leach Last Name: First Name:
Instructions. Print your name in the spaces above. Place a box around any answer. Honor Code Statement:
I have neither given nor received help on this quiz. Initials

The figure shows the signal circuit of a common-emitter amplifier. It is given that Ry = 3002, R; = 20k(2,
Ry =10kS), R3 =20092, Ro = 24kS), R =2k, Ry =758, and Ry = 12k{). The BJT has the parameters and
bias values 5 =99, « =0.99, r, = 10092, Ic = 1.5mA, Vo =10V, V4 = 00, and Vpr = 0.025V.
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(a) Solve for vy /vs, Ry, and Rye. For the values given, why is ry an open circuit?
(b) Solve for the voltage gain A, = v,/vs.
(c) Solve for the output resistance rqy;.
(d) Solve for the input resistance r,.
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R =300 R {:=20000 R 5 :=10000 R 3:=200 R 1=24000 R g :=2000
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Part (a)
Rpa(R1Ro) - R, =R 1[R..R{.R-|+R R .. = 487110
Vip = 0957 Ry, =R p3(RGRRy|+ Ry =4

Vib =V g’
RS+RPZ<R1,R2>
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Rie =RppRERy)  Ryo=72.289

Part (b) using the simplifiedr model
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r'o o =Sre+r, +(1+B) Ry r'. =897%10

. Vb . -4 ; . ; -2

iy ::R—’ 1, = 1.01110 ', =P iy, ', =1.00010
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Vo ::‘i'c'Rp2<R C RL> v, = ~80.065 This is the voltage gain

Part (b) using the simplified T model

Ry +r
E— T X p =237
1+
\'% - -
om0 S101e10 2 imasd, i = 100110 2
PetRee

Vo ::‘i'c'Rp2<R C RL> vV o = 80.065 This is the voltage gain

Part (c)
" 4
rout =R I out = 24010
Part (d)
rib::r'ﬁ rin::Rp3<R1’R2’R3+rib> Iin= 3862’103



