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The  haf  with a  trivglent MNNN 1 151113 T T e L~
called p-vegion and  the other  half  with

Pentavalent wpurity is  called. n-regon.

In  p-region
i i Holes are wajority chargecarriers
T, i Free-electrons are  minorify charge
' carries .
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Haround e junction  in which — charge |
\|carriers are not  present. This region
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Theseq_,____‘,__ two  layers  stop  further  diffusion of

F_tee ___electronsg ond _ holes  Across the
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Himis  potential  difference i called  Dofential |
|| Barrier  because it stops  further  diffusion |
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i« called  Forward  Yesictance.
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4 The  walue  of  forward  vesisiance
R s OnWE. few  Ohms.

2- Reverse KaisSing of p-n_ junclion diode.
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| §lor leakage current -

§ | I 1o reverse biased
| | state free  electrons and  holes are
lyepelled  Father from  the " deplection

;‘ Yegion  becomes wide .’

Revemf; Chamder-is T c_s oF,

‘ ~ |0 p- _____;Ju_g__dlon diode . a!

-2
S - rn*.r
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J Fig (o) |
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| §l_The vaviation of ryeversge cuyrent

| flwith . the Gpplied  voltage  can  be
llstudied by  the Circuit Shown _in_ Fig (b)
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{lp-n junction . 1f can  be  seen  that as
llthe  reverse _Voltage  is.  inCrxeased  from
J O,  the reverse current q;ﬁulc;Ke_Ltj YASES
IF] \tS Sailiraiion - VAU Ne-w A the _
l|feverSe Voltage s fturther  ncrveased 4 the
{[reverse  curren (emains _ almost  constant. ||
Heve the resistance oﬂe_\’_m%_ ;
| .;;- _The =10 }UQCLQD diode 1S VEYY bLgh |
' flof  the  ordex of Several  mega ohms.

= Il i T e e L~ — e =W
Y T

~ P

] | — ™ RN B AK I O SRR

Please visit for more-daia ar e

—_— - - A —




Ll I T 1

A IERTR ' www.pakcity.org
www.pakcity.org (10) .

% pakcity.org o;

Y |




www.pakcity.org (11)

[|Qre called _

e e A T Wl el i p—

www.pakcity.org

Two ypes of RELLELCQim:L :

el F s Seyele - of

.y
L pn e g R e pie] .
u

JIC U
Al caAl.

input alternating voltage le |

internal 0 —’T/2 ”

WW.PAKCITY.OI'C



S Diring " fae - nedative = nalk” cucle L,€

e g, o e . e el WA Ml e B ———e ¥ | A _———— —
w

sl e e W LN TR N ol T A R Tkl RS e G ST Y el
- 't L Y ) - 1 i .
-

i it i R W SRR P T S ek s AC R el

www.pakcity.org ( 1 2) . www.pakcity.org

q—:-"_l.-"—"-'tl—-‘_—_:._‘_ e i —

1 the  diode D is forward  biased and a
llcucret  flows  arough — R.  The flows  of
._c__ur_Lem AcLros W which Changes . acc,ox_dmg

Yo the mpm_ _drop _ signal .

during the.  Tima - nfeeval Tl T 2T
the diode is ' reverse  biased  and
no current flows  Through R
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| /2 _.T, feminal A is negolive  qnd
|| ferminal B is  positive.
lhe  diodes D, and
'[D, conduct and A

Current  flows  through l ’
fhe circuit in Yhe  w0ipN\ 1) N oo 2

|| Path Shown by ? :
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1|y Infra red LED's are used in burglar-alarm

- _SusTem., .

iy  They are wused for solid state video -displays
1|iv) A specially formed array of seven LEDS s
used for displaying  digits .

AR : Q) |
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2. Photo  Diode

"1t is used for detection of lignt .
l OpEX_QiLQh <
B2 Photo diode in_ Revese
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‘|potential  barrier Sweeps them across to the
| junction. It causes a current [low through the
external  circuir R
| the current is Proportional To the
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in FLgJ)) the ceniralll
,f. region i n-Type » Which s sandWhiched befween
twWo  p-Yegions . 1Y is a p-n-p Tronsistor:

|- —Symbols __are NoWHin FLg @(b) .
The ___drrow heod gmes "CI ection  of ¢onvention
flal coment Q% +  -
e :l ‘l J e : ‘A‘q‘i‘ﬁ}lﬁ. * S € _ D_F im_l‘ier 5 A (1S.E
Y . B %

i - y e “9asis Nery  thin. Of

l|the _order  of (07w _ -
Jl\ﬁ emi tter  and cojxecier hcme greater  Cancentrg-

| tion  of lmpu% (ma_\r_e._dgpmg_l_exe.ls;_as campared
J:o base.. |

Ihe emdjﬂ has  greafer concenfration o f
meﬂi‘j as_ compared  to  collector. 25
S comparatively  larger than _emijter.
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- Ty normal  Operation
Emitter - Base -J'unr.i‘ton 'S - Forward bilased.

1y Collector -Base  junction i Reverse biased:

- lg ﬂTTGY\SiS_TQj‘T Operation :I
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|l reverse biosea.
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Ties of ere bms_mg batteries \--/—BB and Vee
OIE_.QP P*Ou.S ite N Two 't%p_&&__oa{: fronsistors

1 L ==L . - 1 - & 4
i e e ms ek e — e — el —— e
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|collector ~base  junciion <\\GS@A\%Vre:\/e.jrs,ffa Dlased.

flnumber  of S fhe  base region . Since
| Jltnhe _base is very ‘4hin' So a.very few -electvons
| || Blow _ouwt of  base- region . Almost all of
| Jlthe  free _electrons: are _attacted into  the
- flcollecYoy bu  \arge' _.ve . NZd o
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| out _of base and the Yyemaning current

_E_Lows out of the collector. ——
| Tne  FHow  of  electvonic CUXTent are

|| Shown _in big.

S e c\ear Fr_o_m the circut
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In_ wmost of the circuits , transistors orehb_agfjcaug
as  amplifiers.
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Base  current:
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resistance of the tmﬂsLs_tm |
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inpui ferminal B . Then,
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Crcuit_in_the fig show 4 @1 |
live use of o transistor as 0| | G
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B
B

| [To_turn  ON the switch , a large potential Vg is |
I applied between the control  terminals B and E.
JA large  current I s injecfed info the base

f Hcircuit _due  to which _a  heavy current  1c  [lows
(flin the  C-E circuit.

E _ __This Large value of

| ||collector current Se  is possible only when fhe

| Jjresistance  between ‘C’ and ‘£ is  swal that

~ Please visIt for more data at. www.pakcity.org | I
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|| between the  two  input  terminals.
N O R et

|| tant characteristic priy . %}
| op—_amp. -

It 15 the resiStance
|| between  the  output i
|| terminal  and  ground.
| Its  value s only few
| ohms . -

) ‘\‘)
<8

1 3):'Qpen L00p Grain @Q@S | e
| o5 It i3 the ratio0

10

output Vo ltage A&}
| the  vo ﬁﬂﬂmﬁ g
|V,  between non inverting L
iland  inverting inputs  wh. —

len___there (S ng external. | :
| connection  between  the i e s

|| output  and _ inputs. 5

of

Open  loop gain (s Very hjgh - If
: _
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168 Op- Amp aS “Inveriirn — Amlifi..

—

R R ) .

H
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R sy % G 23T | 111 IO © A [+ LT
| inverting  amplitier in : o T

the  circult _as shown

——

N Fig .. lpe.c inQUT SiQ. . '

nal V, s applied at
inverting terminal  throgh

a_resistance Ry .V, is

_its___output - The potential

of _non_ inverfing _terminal
RlIS Zero because |
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nput _and  output  signals  _are  in  phase.
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A O p_amp  Usually requires  fwo  pow.!
Ii er  supplies of equal  vollage but of  opposite
ﬁpDJg rity .

operate  with V. = +12y)|
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f reference : voltage Vi 1o the (+) input __ of ’fhe

_O_P —_amp
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| connected  with _a relay  system which gefs
|| energy Cie. power) only when V=4 Ve ond
Jhe.n it  turns on the street lighls . Thus duri_|
ﬂg the day when V. = _Vec the lignt — will  no :
|| be  switched ON - '

| During__night

Xample _pof __Quentities

Jlease visit for more data at: www.pakcity.org
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iy o A diobi can___be either off _or on.
iv) ool —rerinin. . Statement . colt SoibE either true|
1 or false . ‘

| Representions  of

ok o ey 2 | e

one _OF the stafe| True HI‘Qh 1. ClSO

| The other stafe|ralse| Low 0 No open
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|| mathematical — manipulation — of  quonTities  whi-|}
llch  have  values 1 and 0. The values 1
land 0 are  known a  Boolean Variobles. ||
1 “Boolean  Algebra _is  based  upon
three basic __operations ”

i AND _ operation.
b . 0OR operation.
i, : NOT  operation.

The Qutpuf v Sr'gﬂal ngeajs énlg for C_edam'_

5 the _high . ond o |pw Sfciagtes s kApwn . as - 1
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.'l_z__.:b_koR Gate s o 2 a2

— R ————————

“Such a gate  which implements
| the logic of  OR___operation (working) s _call

2% pakcity.org 8 -
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i AND Gate

l Definition

A___gafes  which has two or
| more inputs _and _ implements _ the logic  of
|| AND  oOperation is called  AND gate -

A NDT gate has one
and one putput. NOT gate  performs

S 0ata at. WWW. Dat V.0l C
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the operation  of inversion ‘or  comple meniati-|
on. This is why it is called inverter.
ERE - " changes _dhe logic level.: 16  0iS

| S Ree. level.” et o - " e
' "It chonge 0 to)l and 1 10 0. .

g Whenever __a__bar i5 placed _on  any
‘ variable i1 Shows that  the  volue  pf Variable

—

llhos  been inverted . eq 1 =0 ot 0=1

Symbol

The  bubble (0) in %@ symbol  Show.
S the pperafion of  inversion. f'

28
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‘ _Definition

“Such a gafe _which inverts the 0u-|
lltput of OR gate is called NOR gate
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G, . “Such a ga’re which  inverts the out-
put  of AND gate 15  called a5 NAND

o i — A

i1 Exclisivesi==JR (:‘nﬂj_a | XO0R ). AL 3

Definition

_ A _gate  which is a combination
AND , OR _and  NOT gates is called XOR
_gate. ;
Svgbol t

case VISIT Tor more data at: www.pakcity.org
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§ . S

| . 2 e S SN e : S —— — 1 |
- dlie  cyebol qepresentation Sune
--gate 1S shown In Ei_g . =
| Truth  table
L s

2N
<)
Boolean Expression ®\O@Q
e

_ The  gote which g I)b’ramed_bg
inverting  the  output  of  XOR gate _is called
| Exclusive  NOR gate . -

ggmlzoj i
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== Th symbol  of  XNOR gate i5 shown
il by the fig.
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phcahons ) Go’res in

; B Conirol. Susfe

&

e Gafes have  wide -ap.p_hc_a_’nons R | F (0, £ |
" | LFol __Sgste_m_ . They  control ~ the  function of ‘o

Al system by ~monitoring  spme  physical  paramete.
 llrs_of a system such os ‘temperature pressur

|
lle or some  physical  quantity  of the  syste.

1L.Sensors - @?s@f
b' "The  devi .&\b which  convert various
\!i " .
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e R

<J are _used to  monitor
Ji || the pressure and _ tempera. .
| L ture  of a chemical  solu. | el

Ml tion stored in o Vot et
|| The _circuiting  for _eoch
l sengor  is such that |t.
1 High or 1 when
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~_This fable

—

| gate . Hence the - . circujt 'C

|| is  similor _to that _of "NOR

(n fjg A" should be NOK

gate _as shown in_ Ffig"B"~
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