Transistors

Lesson #8
Chapter 4
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Homework

* Probs. 4.5,4.8,4.10,4.14, 4.15, 4.19,
4.20,4.21,4.22
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Homework Answers #1

* Probs. 4.4 i

¥
v, = .6V —(180—30)x2mV =3V

 Probs. 4.5

b=300

i, = i, =100x.1mA =10mA
i, = fi, =300X.1mA =30mA

b=100
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Homework Answers #2

ﬂ:ic _ OmA =130

e Probs. 4.8 iy SmA
B30 _
a—ﬁ+1—31—.968

i, =i +i, =9mA+.3mA=9.3mA

e Probs. 4.10  fs=lse™ D

v =V xIn(I, /1, +1) = 26mV xIn(10mA/10™° A+1) =.6585V
Voe =—(Vep —Vpe) =—(10V —.6585)) =-9.34V

. _ iy 10md
s =iy —le =l ~ By =gl =100+ 1
i = i, =9.901mA

__ B _100
f+1 101

=99.01u4

o =.9901
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e Prob4.14a

+15V

680k

+0.7V

Homework Answers #3

+15V

10k

+7V

KVL for Base Circuit :
15=i,680k+0.7
_15-0.7

i = =21
680k H

KVL for Collector Circuit :

15=i.10k+7

i—ls—_7—8mA
10k

i, .8mA

== =38
p i, 2lud
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e Prob4.14b

56k

+0.7V

Homework Answers #4

+15V

+5V
1k

KVL for Base Circuit :
15=i,56k+0.7

iy = =07 _ 255m4
56k

KVL for Collector Circuit :

5=i.lk
o= i 5mA
p=le__Smd 194
i, 0.255mA
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Homework Answers #5

* Prob 4.15 An npn with
Ve=0.7V for
[;=10mA. Find Vy 1f
[;/=1mA and 1 mA;

Assume a temperature
of 300K
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e I

Ly=Ig(e" =)= I =—"F
e’ —1

Lo=—0m 031074

(e =1)

I 1m
V. =V. In(—£+1)=26mln
pE T (IES ) (2.03><10—14

=0.64V

1 lu
V. =V.In(—+1)=26mln
sE- T (]ES ) (2.03><10—14

=0.58V
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Homework #6

* Prob 4.19 What can cause distortion in BJT
amplifiers

 Distortion occurs in BJT amplifiers mainly
because of the the curvature of the input
characteristic. Non-uniform spacing and curvature
of the output characteristics also contributes to
distortion. Also the if the BJT 1s driven into cutoff
or saturation, clipping occurs.
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Homework Answers #7

Probs. 4.20

RC
2k

RB
—ANA -
40k

Q1

L

VBB

|

0.8V

3

0

The Collector circuit load line :

Vee =icRe Ve 10mA
i = Vee =Ver
c
R.
. 20V —v,
T

The Base circuit load line :

Vot Vg = 1Ry + vy
i = Ve Vi = Vi
B RB
1 ) 2+ 8=vy  1-v,,
= BMICTT40k T 40k
‘ o _0+8-v, 8-y
Bavg ™ 40k 40k
: = 2+8-vy  6—vg,
N T 0 T 40k
lc
iB
20V
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iB
25m
20m
15m
6 .8 1
VBE
Vin
0.2V Y 0.2V
ig (LA) 10 5.5 1.25
ic (MA) 4 2.2 0.5
vee (V) 12 15.6 18.9
AV, 12-18.9
A =—%= -~ =—17.2
VAV, 2-(=2) 725
VcE
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Homework Answers #8

 Probs. 4.21

The Base circuit load line :

Ip

Vit Vg =ipRp + Ve 25m
|1aock . Vin + VBB ~ Ve
= R, 20m
—n 4@ L veo 2+.8—v l-v
A\—e == 20v — . BE _ BE ] m
vin ok ; T8 max 40k 40k 3
VBB ; _0+.8—VBE _.S—VBE
| — per =40k 40k
oo 0 LT 248wy 6w
. . BMIN 40k 40k
The Collector circuit load line : ;
. C
Vee =icRe +Veg
/ .
- Vee =Ver Ip
C
RC
.20V =y
‘“T T 0k dmA p——
—
Vin 20V Veg
02V 0V 02V
is (uA) 10 5.5 1.25 The Waveform is Clipped
ic (MA) 2 2 0.5
vee (V) 0.2 0.2 15 BME 372 Electronics I —
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Homework Answers #9

Probs. 4.22 The Base circuit load line : I B
Ve Vg =igRy + vy
ok o VitV —Var
B RB
B o L veo 2+3-v, S5—v
T 20v _=r- BE _ * BE
40k ] Lp atx 40Kk A0k 12.5m
VBB ; _ O+.3—VBE _ .3—VBE 7.5m
||—o : - Bavg ~ -
T i 40k 40k 2 5m
0 ; R e e
BMNT 40k T 40k 6 8 1
VBE
The Base is biased too low and there is no signal generated in the base
and, therefore, the collector circuit.
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