Analog Electronic Circuits
Department of Electrical and Computer Engineering
Seoul National University

2020 Fall

Homework Assignments #6

- Due: 2020/12/23
- There will be a 15-min. quiz on the homework questions before lecture.

1. Solve textbook problems in Chapter 14: 2, 19, 21, 25, and 37.
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2. Consider the following circuit shown in Fig. 1. Assume that Vcc= 15V, Vgg = -15V, Vr=26mV, Is g1 =
Is.0a= 101A, Isg2=Is.03= 10"13A, and VA=%0. Also assume that the output is sinusoidal with maximum

amplitude of 12V (i.e. Vour=12sinwt).

Fig. 1

(@) Calculate Vx using Ry, Ry, and Vggi. Assume that Bqi=2°.

Vy =Ry + Rl -(1)
Vegr = Rl -(2)

> Vy=(1+2) Vs

R
Ry



(b) Calculate the minimum value of the bias current, Igias. Assume that Bor=Pq3=100.
Vour =12V & WM I 7t Z|CHOIER, O WY Iy o5 < Ipjus ZUS THFA[FO} &

12v
> gz = P B+ Dligyps

i IBIAS 2 15mA 9 IBIAS,min = 15mA

(c) Using the value of (b), find the value of R, to set the quiescent current at the output transistors to
20mA. (Quiescent current condition : Vouyr=0)
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Ic,Q3 Ic,Q2 20mA
VX = VBE3 + VEBZ = VTln 1503 + VTln 15,02 =2 X 26mV X 1n1()_—13A = 1353V - (3)

1 15mA—-200ud-I
VBEl = VTlTl 1221 = 26mV X IHTAR

=2kQxI, > I, ~364ud —(4)
3), Ol 28l vy, = (R, + R,)Iz > 1.353V = (2000 + R,)364ul

“ R, ~ 1.72kQ

(d) What is the power efficiency? Ignore the power dissipation at the pre-driver.

1 Four =27r T2 0,628

PourtPav,Q2tPav,gs 4Vcc 415

~ Efficiency = 62.8%

<End of HW #6>



