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on of Se onducto
Extrinsic Semiconductors
P-type N-type
Trivalent impurity is added

Pentavalent impurity is added
(B,In,Al) (P,As,Sb)

Conductivity of Semiconductors
Ge - Eg =0.68eV

n,=n,=n; 0 = e(nep, + npep,)
J = ne[Ve + Vh]

1
= en[p, + ]

Mass Action Law

ny?->intrinsic carrier density

@

.studentbro.in
Get More Learning Materials Here : & @ @ www.




p with holes

OJOXOI N

® ® O

oYoro] 1 H RN
+

P-N junction diode
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Reverse Biasing
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p end ->connected with
higher potential

p end ->connected with
lower potential

n end ->connected with
lower potential

n end ->connected with
higher potential

depletion layer decreases

depletion layer increases

Vi >V,
V, — V,, = positive

v, <V,

V, — Vi = negative

Forward current flows in
circuit

Reverse current flows in
circuit
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Characteristic Graph

Breakdown
Voltage

! Forward

Slasing Maximum
current
—]

Vinee v
s':::::: | Reverse
current S
- Behaviour in Circuit
Ideal Diode Real Diode
Forward Bias | Reverse Bias [Si = Vinee = 0.7 Ge = Vipee = 0.3
R-0 R0 Forward Bias | Reverse Bias
Short circuit | Open circuit | Current flow | Current flow
Vinee =0 Vinee =0 frompton | fromntop
i Vext No current _ Vext ~ Vinee No current
Rext will flow Rexe — R¢ passed
Rectifier Converts AC input to DC output
Half-Wave Rectifier
Secondary
B bl o
DC Output
AC Input (Pulsating)
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Full-Wave Rectifier

D1 During +ve Cycle

LCT"_”?/

2T gt AVEVR
=1 vy + x +

ACinput  __| e DC Output
i
D2 During -ve Cycle
Light Emitting Diode
Less Ffower 12400 3 !
Consumption/Power | Agpmir = —— = 100A" — 500A
losses/Heat losses &
Photo Diode
|
¢ Normal diode in
reverse biased
¢ Used for detection Vv
of light
|1 |z '3 |3>|2>|1
Solar cell
Open circuit
e voltage
o Blasing Short circuit] Vv
voltage y
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Zener Diode

It is used as voltage regular

when used as reverse biased
Case (i) = Vext <V, Case (ii) = Vext 2 V.
Behave as real diode Vz will be fixed voltage

P, =V,
|
Regul
A gulated
Voltage

Transistors

Two junctions, Three terminal diodes

C|E

1 7

I =5%]1,
I = 95%],

IE=lb+]C
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Common Base Common Emitter

Rgbf ]

CC—

OutputlT

Outputl:r Tlnputlb

Tlnput I

Forward __|=_ Reverse Forward = Reverse
biased — biased biased — biased
Current I¢ Current g = I¢
Gain i Gain I
Voltage . Re¢ Voltage Rc
Gain Rg Gain Ry
Povofer o _R_c Poufer g2 E
Gain Rg Gain Ry
Phase Same phase Phase Opp. phase
Relationb/wa & B
B a
a= =
B+1 AT
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Transistor as a device

As an amplifier

c2

Il

1

QU[I Re

VC
Input AC =Vee Output
Signal >' I AC Signal
{9

With increase in input voltage (beyond 0.6V) Icincreases
and Vo decreases (Active State)

As a Switch

With increase in input voltage
(0-0.6V)
Vo = Ve max
(off state)
Non Conducting transistor
Cut off
Vo TRegion Active

egion |
i

lc becomes max, output
voltage decreases slowly
(ON) Stage

]
1
]
:
I - Saturation
egion

t >
1

1
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De Morgan Law
A+B=AB A+B=AB
AB=A+B AB=A+B
Different Combinations
Input OR | NOR | AND | NAND | X-OR X-NOR
A B
0 0 0 1 0 1 0 1
0 1 1 0 0 1 1 0
1 0 1 0 0 1 1
1 1 1 0 1 0 0 1

=A 5 A Key parallel
NOT | Y=A (CE Transist
[0} ransistor .__Do_ WA

Two keys in

A _ arallel and
OR [y=A+B l—— higigatin
B in series with

bulb
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Two keys in
; A
+—=| Diode + CE parallel and
Y=AFB ::) Do—
s Transistor | B in paralle|
with bulb
A Two keys in
series and in
Y=AB : I )
i E B series with
bulb
A two keys in
NAND| Y =& CE + two :D"‘ series and in
diode B parallel with
bulb
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Exclusive-OR/XOR

A B Y
0 0 0
0 1 1
1 0 1
1 1 0

Exclusive- NOR

Do 4 >

Y=AB+AB
0 0 1
B 1 1
Y 1 0 1
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