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1- True or False?

In an NPN BJT the emitter is N+ to ensure the BE current is dominated by

T free electrons.

F: In a PNP BJT the base layer is thin to ensure the rate of thermal ionization

is sufficiently high.

F N-type semiconductors are made by adding a dopant element from group
V of the periodic table to a crystalline material of atoms from group III.

| In a PN junction the width of the depletion region is larger on the P side.

A semiconductor becomes more conductive as the temperatures rises

T above the room temperature.

(10 points)
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2- Find Vout versus Vi, as Vin varies from Vi B \&

- t0 +e, if the diodes have a turn on +0 |' < Il o8
voltage of Voon=0 and are otherwise R R é

ideal (Use a piece-wise linear model). Vin R Vout
Vs is larger than 0. D1 D3

(40 points)
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X For \|,= -0 we assume DI and D2 0_1__\‘/'@_)4(, e $1+\;8— e
are ofF. With these +wo +wme d off 1 a R
ks reasonable to gscume that \g2 Vi Vot «
will fum D3I oM, o, "1 )
- VE Y, Vg V Vg .L -
D 27 — ok = ﬁ/{ - B == —
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sz\/‘;‘_VB B Vp.zvﬁx—\/g nd VD;fVX’v‘/ =Vlﬁ—%VB
\/cri—b/ The asSuuThéms: Ipé>0 ) V\>|4O / VD,K(O

@ For Do tum oN; V>V
@ For b2 to tum N N 5 I\

® For b3 to K 0F T, should be negahive ; not passible.

T3
So (D hﬂﬁvem J/MN’- e o+ Upg y g =
: Ve — \
% When Vin exceeds Vg : \7 R R il
. ' R
1o . _'\_/,B— = -Y_& = ' [ —
23 = 3% el VO“I s

\ 3
Vy:'jf e MDD. =Vx,\/7-_—, ln"‘ZVB»

Chearl/v the next \MFoffmd' qpom'f 1S \,Oluen bz tums on.
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> When Vi, exceeds %VB: oo
Vst = Vi — 2% "
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3- Determine the terminal currents and the region of Vee=5V

operation in this transistor circuit. In forward active mode

BF=100, VBEon=0.7V, Vcesat=0.2V, and in reverse active mode Re=290K D

Br=3, VBcon=0.7V, VEcsat=0.2V. il .

(25 points) VDoM = 0'7\1" — X
D1 D3
#* If we start with the assumphion Q1

Of f'afa)dfzf active wmode, all diode L
will inem't’abl‘j be Hurmed on. 'TFLech[ofe,

V= Sy = hay o .3y = xR0 +o7, o7,
—_— IB: H'3V~OI7V_D‘7V— — ;Z'qv :'O:OIMA —3= I@>o \/
A0 :ZQDK
I - Im A I.=lol,

VB: 0.7\]» VE:—_'O VC:S'V—0,7V_0,7V =3.év —_—
=T, >0 /
b, BT e

ID3:IC >0 Vv

All }m'HoJZ a&SMMAFHUV\ are Cotfect and Tel@fe%of“e
The Hansiztor is in the Jonvard active mode anc]
all diodes are oM .



Name:

um

Student ID: Page:6/8

Name: Student ID: Page:7/8

Vce=2V

4- Determine the terminal currents and the
region of operation in this transistor circuit. In
forward active mode Br=99, , Veeon=0.7V,
Vcesat=0.2V, and in reverse active mode Br=3,
VBcon=0.7V, VEecsat=0.2V.

(25 points)
Asswv\g J(omaral octive wode . fﬁ
L @ kase: A7, =Tyxig + 07, + (+p)TyA05
— I, '{;%5}75%‘2”’* —~  Ig>o
I, - M9, I = 200

“ouc.var; V. =2 and Vg = 105 X 800, p =y —
N~

ch =o <VCEW )( Yrans Stor ‘/\kely L Sm%).fa,ﬁ'er\.

IB R\
Kesolve assuwwé satwohen «
\j :2—-0,2, :\ng/v — 47£~V‘1 IJZ
E v v
‘ \f Ne

A

IE \—"-E-V;": |<0IOmA TIOJL iIE

11.7vu—0.7v- ——]?\/ - 22\,’ 2.9 A >0 .
W

IB =
[ &
— Tp=L—Ig = 177248 < BT, =422, W

Trensster 15 m Sotuwration



