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2.1. BIPOLAR JUNCTION TRANSISTOR
Introduction

@ Transistor is a semiconductor device,
containing three layers and two junctions. There are
two types of transistors, namely (i) NPN transistor, and

(ii) PNP transistor>®

Eminer DBasc Collector Emiticr TBase Collcclor

s e
4 T

(a) Structure of NPN transfstor  (a) Strucrure of PNP transistor

B 'Elllillﬂ'
C Cn"n:(ur

(b) Symbel oﬁr\ fransistor ®) ﬂmbol of PNP transistor
Fig-2.1 Junction Transistor structure and symbol

In NPN transistors, a thin layer of P-type is
sandwiched between two N type layers. In PNP
transistors, a thin layer of N-type is sandwiched between
two P-type layers. The structure and symbol of both
transistors are shown in the fig.2.1.

)

The three portions of the transistor are emitte,
(E), collector (C) and base (B). An arrow is marked i,
the emitter terminal, specifies the direction of current,
Emitter layer is heavily doped, so that it can inject g
large number of carriers into the base. Base is lightly
doped and very thin. It passes most of the injecteq
charge carriers from the emitter into the collector,
Collector is moderately doped. It collects majority
carriers from the emitter.

2.1.1. Transistor Operational Biasing
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1.4. BOOLEAN ALGEBRA_~

Boolean Algebra esiiug George Boole sisiiusugmed
1854- 9110 %Gﬁ@.&ﬁﬁ@lﬂmfsshuf_L @@ symbolic logic @s&tb.
8% 9® mathematical wpenm S,GI0. g logic angamnissfled 2_sitem

B 6w (GG B16 ST uweuGEpg. Boolean algebra-aflsy
‘0 wpg ‘17 assn Bren® element-mst WL GHGW
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Boolean algebra-afléd QuTgiouTa & pdboTgHID [B6E
symbol-aeit LWEILGHSUUGADSI. DIFDEULITEE, (i) equal sign (=)
(ii) plus sign (+), {iii) bar sign (-, ') (iv) dot sign (.) ereiuen
sy@ib. Bar sign symg complement Gawgibd uwenuGADSI. |
Boolean algebra-afien theorems, postulates wppib laws
Gunspensuasi &Gl GanGBHBHILLBET6NEHI.

1.4.1. Postulates . ‘
) A+0=A v) A+A=1

i) A+1=1 vy ALA=0
i) A.0=0 vii) A + BC = (A +B) . (A + C)
iv) A.1=A
1.4,2. Theorems
) A+A=A ; vi) (A+B)(A+B)=A
i) A.A=A vii) AB +AB = A

i) AA+B)=AB i) A.(A+B)=A
iv) (AY=A [.A=A] iX) A+AB=A+B
v) A+AB=A ‘
1.4.3. Laws
a. Commutative law
i) A+B=B+A \




1.12. DIGITAL LOGIC FAMILIES .

Digital IC s Al BioubSEbEmesET, GOamale) B
Qauellliym @evemiyseflar 616 6wl é e GouGaunss
GoDsEULGSaDgl.  [Chae Gg,rr;b@aﬂé&,hu@mg)ﬁ)@ (peIuTS
salldgaluTs o_sien componentss s@bSpenpuiley Genemisal
ul® Gpeeuwren circuitsen o GaMEHLLLLE. @6y

Boemssuupalsin Gurg soldering-ullenmed @enewiyse giflouy
gDULTE BEEEaTD.Coaib componentassi Qajﬂﬂﬂqmt\nm
8mluuglenmsv open circuit wpmib short circuit IrFdleneanaei gouL
UMD 2_siTeng. Guogud B&lsb NOISE gL eomid, Geussid (&HODEUTE
Bm5GLD wHpID B50@ power oiglsin Ggmmhusm.

[Cémelsh o _siion @enewiiymeir 2_PHuymwrs Gmiuglene,
Gubsapflu Gepur@Gassi DI HGID g,mﬂir&&hu@aﬁdnmg. Goguitd
IC-6in Gaweorhmid Ceusid P EBOT S @@&,@m, power @emeunsd
CameuiuBip Guaib @6 noise JOUG6uSsvaney,

96 digital systemgms Anss wepuisy design Qg
Gouemtt GO PTEH HHen input wHd outputsenenis uh i
SinenSl aflouymisemnid, GLID oigs UWSIUGSSE snigus logic

gatessflsn transfer characteristics-ib #AphsH Weapuils

ealbFmés Camn®in. |Chmsht GuIgnITS RTL, DCTL, DTL,

HTL, TTL, ECL, CMOSL, 1L Gureip uepguuCL

GeTPOBILUSMBHL LweLGHE HwTssULGAMDE-

1.13. SOME OF THE IMPORTANT PARAMETERS OF
VARIOUS LOGIC FAMILIES

Logic family-sefleo Lwsiu@asiuGAsD Sl pbdlwroren
parameter-geit &G GaTHHSULLB6TENEI.

a) Propagation delay (Speed of operation)

L) Iogié gate-eit Gawev GsusLomesigl propagation delay
asuss apsoots GUUILLUGADs. e  gate-en input oyl
wrppiul L fey SiBhEMw output oy ELbEsE g
GoDHSULS ST Sieey propagation delay sienluGl. iBTEUSI
input GaT(ss CEISADEGD, whpd output A b5 GEISHDGD
@eLCw o_sen &Tev @enL Geuerll propagation delay steniuBLo.
Propagation delay @speaurs BhboTe “speed of operation”
CoumsloTs B(HBESID.
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A.C DISTRIBUTION

speurwa Wsesg alternating currenteys o
Qewwiul® transmit Qelwiul 6, Jen distribute Qa@mm@a;]m_
Gurgiens A.C wevipfifiyasin wenp siglsions UIELGEBULGH
g@enafled alternating voltage-g wonenebunitoeny UG g
Csmawren amalbeg wrppeord. High voltage power.g
urgistuuTen voltage-6b transmit Gauiw transformer LwsiTUGSpg;,
High voltage-g3 wymsinsrowdle sin ot peroififly# 6o G iyn Gung,
SLHBl0 GFsOQID ST GnmaIas @miLgme |0Ss-b SMPUTs
BoEED. | |

A.C geabpflysst system steitug step. down
substations @b, Bt Geurfli energy i L mé@io @enLullso _sien
electric system oy @ip.

TYPES OF AC DISTRIBUTION

A.C distribution system B® sumswrasl NfssLLGEDS
SIED6Y,

1. Primary distribution system
2. Secondary distribution system

Primary distribution system

@g A.C distribution system.-&ge g, L@ @b, @mb
operating voltage, Gurgsuns consumer L6t (B g s g L)
CarelLog oL oglswra @msew. Primary distribution
voltage syengi, power-en Simeneub substation-ed @mba
Ber@aurfler @ ib eueny o_shren SMSDBUD CUTDISS B (Thais
Qurngiewrs primary distribution systemgglsv uweuBGs
voltage-sir ismeuneng; 11KV, 6.6KV wpgib 3.3KV 9.5 @
@urgieurs primary distribution system, 3 phase,
wsopuiled DIM&HS LI (b @b,
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