EE 321 Lab 4 Fall 2002

EE 321 - Exam 3
November 15, 2002

Name:

Closed book. One page of notes and a calculator are allowed. Show all work. Partial credit
will be given. No credit will be given if an answer appears with no supporting work.

For all the circuits below, assume the capacitors are large so they block DC and pass all signals
of interest.

1. In the circuit below, both transistors have 8 = 100.

(a) Find the bias voltages Vg1, Vo, Vi1, Voo and V.
(b) Find the bias collector currents Ioq and I¢o.

(¢) Find the small-circuit parameters for Qa: 77, re and gp,.

+12V

10K

Vs




Lfl{‘_{,j{;

o (0 PC~ Capaeihes arc open

Vi :
' /?C\_ /?
K (Ce, | % Fe j -

Kga INg

Q, }

72
" \%‘Zﬂ e "

T '”TJ

7 /S K _
Veg = —=— Ve, nv o= Yv

E,fﬂl H;f(}g-}ﬁ

(151 [3 or ) . ok

Egg : ZH (1 z
(1503 304)

2T {oa Vie + (64/) z, £e,

kv s V‘?l a}
VBB,V&E 4v-0.3¢ = O Ool()mf‘?

-

T, =
Raa +(B+)Tg, 1ok ¢ (101)(1 54y

ny - . é” }'1?
h_‘g” (@ ‘H_) Tg} F7
TC - @ 1_’3' < .?, 0 ”w )Q

Vf‘ E TE; /2.,{5’ _ 3!' v
3.9V

VB: : VE, A l/Bf:, T3 Vot 0.?‘)
Vc': Yee - Rc'(T“ - I-Q'L\ bax "L febow ?:?1 p%-f/
Tg = 1a¥ S e e
: _ Vg, = 3.%V
* T o
Ta, J?‘I/O'H 0.0099 p» 8 |/(' R
TC'L —~ & IF'I.. e Of{?ﬁ ﬂ”ﬁ uEl ) .
‘/Ci B ‘/C(r ﬁ('» (T&r F'Z'—S‘L): P \/81_._._ 7.5V
Vgx - VCI = 1.5v Voo < g3
\/E' < Vg - Vl?r" = ':rL V- 0,}.} - 6?‘/ '/fq, - &6 v
T y ol
Vee, = $yv Betee
VCE’L 91 ov quJLI;JL

v('l = VCL - I-C:L 726'\,.2 g1V



(bY

F:!'un,\

TC’I - ‘9"0""}9

]—Cl" 0'3cim7g

26 2V

00,0099 0 ¥

2{aV
il
ln/}'

. 99m

25V

Yo mh)V



EE 321 Lab 4

Fall 2002

2. The BJT in the circuit below has § = 100. You may ignore r, for this problem.

Find a value for r..

(a)
(b)
()

)

(d) Find the input resistance of the circuit.

Draw the small-circuit equivalent model.

Calculate the voltage gain of the circuit.
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(e) Find the value of 3 needed for the BJT in the circuit below such that the BJT is just
on the edge of saturation —i.e., Ip = Ip, -
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