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Homework Assignment No. 1 — Solutions
Problem 1

(a.) The first thing to do is to find Thevenin’s
equivalent circuit seen from the diode.

The Thevenin voltage is, AL 2k
2 1)V ()
Vi =VYiw\3-3)=73 T 2k e

The Thevenin resistance is,

[US] N

Ry = 1kCU2kQ + 1kQU2kQ =7 kQ
The equivalent circuit now becomes,
Now , with V= 10V, we know the diode is forward —A:-'),- kQ
biased. Therefore, replacing it with a short-circuit
gives, Viy *+ +
10 3 3N B
Vp=0Y andlp="3 Xgpey =22 MA
FOZHO1SI

(b.) With V= -10V, we know the diode is reverse
biased. Therefore replacing it with an open-circuit gives,

Vp=-333V and I =0mA

Problem 2

- 100kQ
100k + 220k

Vsa 12V =875V

_ 52 -6
3.75= VGS + 24}(103]1)5 = VGS +24x103 T "—5—x‘él-£)—(vas - 1)2

1.5VEs -2V ~2.25=0 = Vg = 2.061V and Ips = 70.36pA
Vps =12 - 36x10%1 g = 9. 467V
Q~point: (70.4)1A,9.47V)
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Problem 3

A pnp BJT circuit is shown. (a.) Find the dc values of 7 £ e Ip,
Vi, Vand Vi if = 50 and Vig(on) = 0.65V. (b.) For what value
of R~ does the BJT become saturated? (Recall that saturation of a
BIT corresponds to the BE and BC junctions forward biased.)

Solution

(a.) Note that [I.= ImA a],:'f_“;_ﬁ_F:g’l":O.QS

“ o= 0plp=098-1mA = 0.98mA = [1.=098mA

I 0.98mA
lB:ﬁpz 50 = 19.6uA = I5=19.6pA

Now, V=I5 100kQ = 1.96V = [V, =196V

Vi =Vg+ Vgplon) = 1.96V + 0.65V =261V = [V, =261V

Finally, Vo= -10V + I~10kE2 = -10V + 0.98mA-10kQ = -0.2V = Vo=-02V =0V

(b.) Saturation occurs when Vac=00f Vp = Ve Thcrcfore, Vo= 1.96V. The current .
through R~ is still 0.98mA, so solving for R gives,

Ve+ 10V 1106V

RC = IC = 0.98mA =1220kL} = ‘RC = 12.2k02
Problem 4
120
=] —— =5, ‘ d Rpz =120 400 = 80k)

VBB 15120+240 o0V an BB kﬂﬂ2

5.00-0.700
- = 42 2uA,
le =100 45000 +101(100000) nA
101

| Ve =15 -42.2x1075(10%) - o0 42 2x1078(1.5x10%) = 4.39V

Q- point: {42.2 pA, 4.39V))




