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- % INTRODUCTION:- 1

. }' When a third doped element is added to a crystal | dmdh Jnsud] a way that two PN junctions are formed,

thr resulting device is known as & Transistor.

: l’ This is a new type of electronics device which can able to amplifjrawmkmgmlma fashion comparable

e~ ami‘bﬂzn superior to that realized by vacuum tubes. - ||

- :P " transistor consists of two PN junctions formed h:.r san&-.-.'lr_i:.u.Lg either p-type or o-type nanmdnﬂﬂf

i haﬁw&m a pm]' nf'uppns:te types. Hence Transistor 15 r;la_wﬁ"red mfn two tjrpcs namely: - e
“_‘_'_'__- . '(1} n-p-0 transishor {u} p—n—p tnmslsr.m bt il -; o _-'-_.-_'__:
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¢ NAMING THE TRANSISTOR TERMINALS:.

- A transistor (PNP or NPN) has three sections of doped semiconductors.
™. The section on one side 15 the emitter and the section on the opposite side is the collector.
.'ﬁThemldﬂlemhunmmﬂeﬂﬂ&ehasemﬂfmmstwu]m:umbcmunthcmmﬂmdmﬂm —

% ()Emitter: - _:_'.__-_:r_—:
. The section on one side that supplies charge carriers (electrons or holes) 1s called the emitter. "__":?-_':
. The emitter is always forward biased wrt base so that it can supply a large mbﬂﬁfm

Carriers. —

- W The emitter (p-type) of PNP transistor is forward biased and supplies hole charges to- mjmunn'iﬁi

the base. Simularly the emitter (n-type) of NPN transistor has a forward Bias and supplies ﬁw"ﬁ::mm.—
to 1ts junction with the base,

-ﬂ. (i) Collector: - ~ _:_-

™. The section on the other side that collects the fhmge's 15 called the collector. The collector is- :ﬂii.-'i],u
reverse biased. Its fimetion 15 to remove charges from its junction with the base.

‘. The collecior (p-type) of PNP ransistor has a reverse bias and receives hole charges that flow m th:

output circit. Sumilarly the collector (n-tyvpe) of NP transistor has reverse bias & recerves electrons.
<4 (iii)Base: - 3
™ The muddle section which forms rwo PN-junctions between ematrer & collector 15 called base, :'-i
™. The base-emutter junction 15 forward biased, allowing low resistance for the enuitter circuit
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<% WORKING OF NPN TRANSISTOR (NPN): - ‘

} The NPN transistor with forward bias 1o emitler- basr jundtion & reverse bias to mlh:lnr—hﬁ:jmchnn_
.} The forward bias causes the n:l:ctmus in the n—l-_-,rpr n P

* ‘emitver 1o flow towards the base. S "." A TEUERS ::: ——
‘}P This comstitutes the emitter current lx. As theso | —etbl — [ -
E:lnl:trnn*: flow throngh the p—tjl'pr base, thEl‘j’ tEI:I.d tﬂ- J_' !'-"_-?"'II : '.T‘: '_". :
::unﬂ:rmc with holes. - ' i .
F- As the base is lightly doped and very thin, e T o
-z -ﬂnljf a few electrons (less than 5%). r;umhmq: mth T A bR S1T L !.f =
- ~holes to constitute base v:l.m-.-_nt],; o I' SR T
} The remainders {mm:: than 9':?%] eroE mermm the =2 i = =k — "_:}:E
— = ~Enflerior r:g;mntn mn-itil.:u.'tﬂ colléctor cmrentlc HiS [ '-"su e re— ——— _rﬂ
— In this way almnﬂﬁrzuhmemﬂterﬂmeutﬂnws f:;=_ AL T e e
= - anihe collector circmt. - 1 Seth s | e e :
: _T‘“ 'I1: is clear that emifter: n:urrent is the IRy g ::nfmllecmr md h.m: -;,Lup:n!_u. B I].: =Ig 1 _';; e
: % WORKING OF PNP TRANSISTOR (PNP): - Hippime R R R e = a s e
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: } This constimtes rhe emﬂter CULTENE E_ A e e 1':!,, e e r,:. 1 —
L} Ax these holes cross into n-typie ‘I:rﬂm: ﬂ1l._‘1 imd tn 'i:*. 1l :I:':'*,:.-':_ TR S it
§° combine with the slectrons. | i3t Ml th I -.f. by sl T:i : [*
17 'J"“ ‘As the base 15 lightly tlc:rped and very thii. 'heretc:rn 'iuml W ':I'; ¥ I "" *
g"_ ::rr1l1- a few holes (Jess that 15854 combue. W 1r1| ’the "; : ;_'-.’T’._j_.._'u:;_i'-' ._... — _T"._.:
?: * electrons. The remainder (mors thai 95%5) tresd! il AT T L L
4 vﬂll.:.‘ collector TEELON [0 COnsTTue c:c:»l:lh_[f.u Lu!ueu[I L Vg R R
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> Itmyhennhdﬁ.tcmmnl:m:hmhmmthmﬂ'ﬂ’ﬂmnﬂuruh]rlmh Hm mhml
comnectng wires, the current 15 still by electrons B

TRANSISTOR CONNECTIONS:-
There are three leads i a transistor such as emutter, base and collector termanals.

However, when a transistor 15 to be connected in a cirouit, we require four terminals; two for the mput
and two for the output.
This difficulty is overcome by making one terminal of it in common to both mput and output termanals.
The mput is fed between this common terminal and one of the other two terminals. :
The output is obtamed between the common terminal and the remaining termnal. _ -
So a transistor can be connected in a circnit in the following ways:- ' '
(i) Common Base comnnection (ii) Common Emitter connection (i) Common m
connection . : ::__-.
- "% {i)Common Base Connection e

YVYVYVY YV

Common Base connection. A Common Base NPN and PNP in figure below| : e
ey I [ Te s

"I" ¥ s AR R Lokl e _..'f. sinuygf ::|-1 —— et A L -

s Sein 1 & [ [_ ] : e

| {- 2 | i s =
SIC AL 1 e < DUTPUT SIGNAL " = e

[ 1 i = e

LrE)
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— s Ty Characteristics of Common Base Cuunmunn n :

Bt voltage Ve at coustant Cﬂﬂectﬂf—bﬂbf vﬂlmge "ix:g e 1-‘- e
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ERLE R —_—

= P—IImnt Raozistance: - It 15 the rano of chnngc In. cri '%ms]a vhltug,é (
e AVEgR) to the ::m]EEB: =
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75 Perern alimost entirely to the collector beminal. mumﬂaurullwmcpemdmlumpu.
- & A vexy large change i collector-base voltage produces only a tiny change m collector coment. This

; means that output resistance 15 very high,
} Output Resistance: - It 15 the ratio of change in collector-base voltage (AVig) to the resoltmg change

m collector carrent (Alc) at constant esmtter current 1.e.

AV,
Output resistance, r, = TE at constant /[
L o
¥» The output resistance of CB circuit is very high, of the order of several tens of kilo-ohms.
£ 1] Characteristics of Common Emitter Connection:-
# The important charactenistics of this circuit amangement are 'ﬂn: input characteristic and output

charactenshic: liL—

= ik il [ SCT ! ] 1- _|

(Crrcust Amngt:mr.'ut for smd}ung Common Ematter C'urmectmu of Transistor)
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ﬁ- “The following points iy b noted Hrom the charattensics; | AT e )
[ ... {ﬂﬁemﬂmhrmmktwmﬁmﬁﬂhvmfmifﬁﬁdﬂmﬂﬂdlvaﬂy After this, T bectmesr:
%" almost constant & independent of Vee. T
i 'nnsmufvmmmkww-mvmmuﬂmmmemﬂp mmE

= are always operated in the region ahove knee wll;ugb \ e
R CY Above knee voltage, I 15 almost constant. Hnw-:wet 'a|small increase in Ic with mmﬁrg'?"mn:
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-
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