4-3 The Tromd\ztor

A tromeictor 15 oo Three Yerminol devie whose 1-v
Cnanacrensiics Com chamge as o resudt of om {ppuX
3 yor ing

We &ons\c\cr‘ crv\\sa one. *"3‘?3' of tramsistor here — Tha BRI T
or lovpoloa é\)ﬁc.‘mov\ Troms1stor

_ i
I» Lc.

— - ‘ L
o ~ Ver e = ‘gt
y .
BE _L\L e

Tha tramsistor oPe_m.&e.a in three mcck_es
achue o = F\B \/
c_u:\'ujogb CoFF): IKB =0 . =0
Satunstion (OM) U g =0 'Lyse': VY

Tupiead i rouk

What aas MO?QV‘OJVW\\») bounds ¢ o £ \\c. < (

Ve 20?0
1, This meams thet the curvent ( coan Mever be
- VQL
longern, Tham lsQ = ' e, the CE a\mc\"\on IS oo
shot. he loaaer—
2 Thwis also meams that-  Ucg Ceun Mave Q. 3
Tham The open Qreuit Vot g V. when le = O-



Let's assume Thot the Yrom Sistor is \p the ochue moda
where  Vge = Vy and =Pig.

KVL sround the mpux \oop.‘

' - O
T

Vy

Soiufng for lB ges iB___ US—VY

Re,

‘ . _V
ﬁ{*'tte.owi’()ud" . =B\ = Jg X)
By p(E2Y

IF v» Vy Ha device (s in Thaaehve modu

& g < \/y the devica (g C\,L*‘O‘F'F' Since ic. Cammot
become n&ao_:hue .

T we S+wé n Tha achive r&g\‘m’t We cam app ‘5‘ vk
5 The ouwtput loop

— UQE —_ ‘C(h)C, + VC.Q_ =0

golumg {or ’U"CE / /\j;E = \)CC— \QRQ

0> tha resudd 1Q>r The achve r‘e%‘en,

Rs lov-u% as i, < \_%‘5_ Ve will be. 20
<

When i, % Vee  the deuicn ie atike sher¥ circug + Limit
Re ond Tha Transistor is sodunated.

cm% | achue [ sotun cchén—
I I Vee.
Vee— ———-';\ ~_ ‘ Re
| |
] <.
|
! Vee
! ‘ >




rsi -
Ei&mp\@. 4—ﬂ o =k
—— YT N
- e
| Rg= 100k *'\;tY/ _F Q/} =V, SV
o™ / -

L

Guen That B=100 amd V = 0.Tvolts Hnd l‘c omcl Vee
for vg= 2Votts amd VY= C;UoQ{-s
Assume 4romsistor is achive . Them KVL of npuds ) §C= PiB g1

s —Vy
Kz

\ ,U"’__ V
B
SUEshfudhné Voduea g ves ('U_; = 3~V)
o= 100 (2___1——) = ,3mA

‘lf3=

\0ox 03 _
Thio 15 %A.Lm‘ﬁf Thom 2 budt \s o more. Thaun avatlable short et
auvvyent 7 . .
) - Voc = _5___ = SmA = tromsishor s achue
Sc Re  Ixi0®

Since. Tromzsistoc 15 active do KVL ot o\.d‘pu\k ‘OOP
Ve T Kot Vee =

Veg = Vcc_'—icec = 5- (LSX\53) (\x\os) =37 volts,

For 07 = buelts.
lc_= Jole) ___*‘__—-07 > = 5.3mA
lOOY}O

Thio 1S MORE thaw the avaylable short civand current
and the Tramsistor 1 stops &aF s soturahon limts
ot e = SmAJ Vg =0 volts,



23_

Ke
Exomple  4-1] ‘ M
NP
— U /_
1\}':) \/BE Ce j

Given that ]5=|00 and Vy = 0,7 volts Hind ?‘E such That
\o U= Svetts  when UJ =0 uslts
< VUee =0 volts  when = 5 velts.

For condition i/ the troamsistor must be CUTOFF, Ths occurs
whenever AL & Vg or L < 0.7 volts. and ismdepend@u{-%?&

For condihon 2., The tramsistor must be Satunated.
At mnpur - AT+ {Bklsf"rggz O

i|3= “’E"%&___ 5—-077 _ 473

Re Re  Re
A*‘ov&\‘PUJC‘ (Q:[BiB: 100 (E)
Re
For safunation 1;,_3 L = \é-_fé_z 5_3: SmA,
sC ?c \x10

lOO ‘i_‘}> 5x15°°
R

Soluing 3wes RBS_ l_o_é-);_(‘.g_%)—- = B8bk





