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UNITI  TRANSISTORS AND THYRISTORS g
BJT, JFET, MOSFET- structure, operation, characteristics and Biasing UJT, Thyristors and IGET -
Structure and characteristics.
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anp=te 4_
et BN O
As - is large compared witl, Tegp the large slgnal current gain () and the d.c.
wurrent gain (hpg) aré approximately, equal. .0 : .
6.6 1YPES OF CONFIGURATION
¢_.<__n...”,_ a __.___.Jsm_am_m&w. _m_og nosann:h_:n
terinal, the other tenninal iy used s an and the. ihiird termir
common 1o the input and Gufput, Deri “por + OUtpUt and common
terminal, g transistér can be connected in thy ”.5.....xo.n__,:_m,cam.%w_.,_.H._..,m.x. aré: (i), Com-
mon hase (CR) configuration, (i) Comman: F_.._____.,: (CE).configiiration, and (iii)
Common colleiztor (CC) configuration, i “E-.0 T R
() CB configuration” " This is alsa called wqo____q_wm& base configuration. In this con-
figurationJemitter'is the input __.._.3_.._:,5..no:m&a_..n_.._,.m thé ouiput terminal any base is
the commnon termiial, L m Lo LTI T
(i) CU configuration  “This is also called r._._..w.._ﬁ%a.n_a_...ﬁ.n..@mwza.__a:. In this
confipuration, base is the input teaninal, colleétor is the output-terminal and emitter
is the common rerminal, S m Tl :
(iii) CC configuation  This is also om__:&.w,.,o.a__%n.B_._nm_aq.__.nq:
conligmation, ase is the input terminal, Sritfér is'the outfi t
is Ui common terminal, _ SR NN
~ The supply volinge connections for normaliBperation of in NPN transistor iu the
thiee configirations are shown in Fig. 6.6. " g A .
Is B
LRI S
.
ke g c Io :
i o \‘IArI . -
ﬁ ./V- v . +
- - & .
b _ i)
AY In v
PO - S S Ly
i . J T _

Ty 4 i | oy

"..L-:...L.:.m._\s:&.__:._..z.nzx_r.....-‘]_:.:__.l.“. . P
¥

- AN

A G vt ] e e

.__ .
i

BT Tl e o Bipolar Junction Transistar 155

CB Configuration

?a._n_am._ "diagram for determining the static characteristics curves of an NPN
ransistor in the.common base configuration is shown {n Fig. 6.7,

WL sl H |

« Fig 6.7 Circuit to detenmine CB stalic characteristics

Input: characteristics . To.determine the- input characteristics, the collector-buse

zero |

s.._:o,m.._ om Ve
are shown in'Fig

e

o

L T TSI

“suitabl

detety THGBAEt sl

the left a5 ¥y is'increased,

718 KPPt constant ut 2ero volt and'the emilier current /. is increased from

c-equal steps: by increasing Viep. This is repeated for higher fixed
Aicurve is drawri between emitter curreat /¢ and emitter-base voltape

lector-base voltage Vip. The input characteristics thus obtained
9 : *

AV ' . " H. .
s I . R et
i ) . LI .
J wr
) |
3 0.1 02 030 0570607 0.0 v,

: . T . 9
zero- and-the-emitter-base junction is forward biased as

Iw.n g Qm _szc."_.n:mﬁun_alm.:nm

sties, the junction behaves:as a forward binsed diode so that

Increaso in emitter-base voltage V.
‘congtant,” the width of the base reglon will

of I;. Therefore, the eirves shif lowards

S T o, . - . .o v f . -
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Ty (pA) A A
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e 160 1 A"
: X e
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100 1 xm
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A L Ve (V)
02 04 “bs Togl i
fig. 6.11 CE mu_z_wm_wuaﬂ.ﬂaa:a

E_._c__. Veg = 0, the emitter-base an:o_._ is forwird biased and the’ junction
behuves as a forward hiased diode, Hencé ile input nrn_.mn.n:m:n for Veg = 0 is
sianilar to that of a forward-binsed diode, When Ver is incredsed; the witth of the

dipletion region at the reverse biased- 8:....%2&30 H._:n:on,_s‘_: inctéase. Hence

f'__

the eifective width of the base s___ decréase, This effe ct o»cmow a de¢rease in the

buse current . Hence, 1o gut e sume é_cm‘o_. I, as %E for Veg'= 0, Vy¢ should be

increas ed. Thwrefore, the curve shifts o
the vight as Ve, increases,

,m_,_ca_._oa 3&3

) . ) L le(mA
Quipont characteristics To detsrmine the ;™ v

outpul n-h:.._ae_mﬁ,ﬁ. the base current /g
is kept constant al a suitable value by ad-
Justing base-ewitter voltage, Vyy. The mag-
az_n_o of 8__,..22.2:_:2 vollage Vg is -
increased in suitable equal steps from zer6
and the collector current /. is noted. for.
cuch setting Vg Now the curves of 7
VeLSUS Ve aie plotted for different con-
stant values of 7. The outpat cli wucteris- -
tica thus oltained are shevoa in Iig, 6.12, m
Trom Tgs. {(6.6) and (6.7), we ?..ﬁ.. “

j PriPe a1

A

m_m 6,12 C no:%S characteristics

(P lego+ By
Vor _.,__.E___, values of _.__:.. due 10 Early ef _.2._. avery ..:s: change in ais teflected

ab

in a very large change In fJ. For example, ,._L__ M= oem p= %%.w.w. =49. 11 a

L dnere :,2,__.. 0. omu then 0 = .o@_wmmmlm = 66, MHere, a m_iz increase in & by abour

- o.ug_ _..m.:_:_. it an __,23 ies in /] by about uw& Hende, the output characteristics of
ettt aoge SRR AR I T U ey . i A

saturation-region (hatched); and:the linc OA is called the saturation line. In this

_,om,o? both:jurictions are. forward ‘biased and an‘increade in the base current does

not:cause’a ona%g&sw large change In /. The ratio of Vg, 10 /¢ in this region

is cilled SEB:S resistance.

‘The am__os below the’ curve for [y = o is called the cut- -off :ﬁan (hatchied). In
thi§ regions both Jjunétions:are reverse biased. When the opernting poimt for the
"_.2;.52 tites: the. cut-off-region; the;translstor is OFF. Hence, the collector cur-
ren &wo:ﬂ &&oﬂ.n r0;4nd th .oo:oﬂg coﬁSwn almoct equals Ve, the colleclor
EE&. <o=mm The .Bszaoq is: ancu:w an open o:o..: between collector and

 The central region. where-the:curves:are. uniform in spacing and slope is called
\oa e_a_ﬁn: & In’; 9_ ﬂommo? o:::n? ase ?:o:o: is 32_..:_

ERN

p_n_xa%a on" ‘factors’s such as m. n and’ _.Baga:Q response, In his Oz ,.c_a:_o:.

_E.mooo:omno_. n_.__n.aa flows Ea collector vollage falls to a very low value, called

<nm=.. a.v“&:w around 0.2 V for a silicon _Qsm_m_o: The transistor is virtually a
shon'circuit.in ‘this state. .

:: 6«& ms.:nr_sm n:.nssu_.oaom_m:ﬁ_:En_;epv;_s_ ﬁ%;._o: "____._._e_
m_“os& fo Ssaa. thiag’ 8%9_.5 2..._8_:_5 times between ON and GFF times,

ﬂaaioa Eaaama The m_ouo of the CE characterigtics will give the following

R

folr ﬁ._a_zo_. m.,ﬁ_aasa. msoo these parameters have different dimensions, they

PR

Eo 83:3:? 95:5 on.:._n._o emitier fiybrid paramaters ot h-pargmeters,
ripidt .unmna e (hy, ): ‘It 8. defined a3 the ratio of the change in (input) base
<o_;wo o@_ change in (input)’ o»mnnEﬁE with the (output) collector voltage Ve

_ﬁa cofistant: Thierefore;
. o ' ' .bﬂ_mm
_ = (6.18)
B A an
s’ :5 m_c?. of .nm _%E..ng:_osnv:nu Ia versus Vg as shown in Fig, 6.11.

gt

..:5 a._q_nn_ value of I; Bama from 500 to 2000 Q.

i I R .

m:::aah (hoe): it is n_onson_ as the ratio of change in the (output)

1

no__nnan,ocqns to 5 Sqn.%on&am, nzpamr in the (output) collector vollage with

- b

the e%ca aao o::.aa I kept-constant, Therefore,
_. Al
“T AV
ks the m_ouo of On.,oz_E: or&.noﬂ.nsm:o I¢ versus Vg as shown in Fig. 6.12.
The c__u_oa 3_5 of this. uﬁaas. is 3. the order of 0.1 to [0 pt mhos.
(iil) Forward current. gain :.‘\L Itis defined as a ratic of the change in the

Ao:s:: collector current to the: no_._.amuo:m_sm change in the (inpu'; base current
keeping the (output) collect~+ ¥oitage ¥ ce consisnt, Hence,

", Ve Constant

h

v I constant ! (6.19)
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