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-> Forward Bias-process of connecting battery with diode is called

Biasing of diode . When we connect tve terminal

of Battery with P-type & -ve terminal of battery with N-type
of diode then biasing known as forward Bias ·
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external electric field is just
opposite to electric field at-ectricfield at function

junction (Barrier electric ↓ ->

field).

->
Due to this

,
the value of potential barrier present at the junction

decreases.

-> Due to the applied voltage , e-from n-sides cross the depletion
region and reach p-side (where they are minority carrier) and

Similarly holes from p-side cross the junction and reach n-side -

(where they are minority carrier) . This process under forward
bias known as Minority carrier injection.



->
Dhe to this at junction boundry ,

on each side
,
the minority

carrier conc increasesSignificantly compared to the location

far from the junction .

-> Due to this conc gradient injected on p-side diffuse towards
tve terminal and injected hole on n-side diffuse towards-ve

terminal. This motion of charge carrier gives rise to current .

-> If applied voltage is small If we increase applied
↓ voltage

Reduction in ↓

barrier potential is very Reduction in barries

slightly potential increase
↓ ↓

current will be current will be

Small . high

So
,
in forward bias-(i) Applied field is opposite to junction

electric field.

(ii) Depletion layer decrease
(ii) current through majority charge carrier

(iv) Magnitude of current is in MA.

vI characterstics Curve - Graph blu potential difference and
current flowing in diode is called as

characterstic curve of diode .
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B Kneevoltage - V(V)-

(for Si-0. Ar &Gero2v)

->
As we increase voltage then current

initially doesn't increases because of potential barrier .
When we

increase voltage more than potential barrier then current increase

exponentially due to flow of majority charge carrier.

cut in voltage(knee voltage -

voltage applied across P-N Junction

diode in F . B above which current increases exponentially
is called knee voltage / cut in voltage/threshold voltage .



2.

=>

Rectification - An electronic circuit which convert Ac into DC

is known as Rectifier and this process is known as Rectification .

- all wave rectifies- An electronic circuit or rectifier which

convert complete wave of AC into DC is known

as full wave rectifier.

-> In full wave rectifies we use centre tap transformer and
two PN diode .
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working -

(i) when 1st ye Cycle of AC is applied- (2) when 1st 22 Cycle of AC is applied-

Terminal A become the Terminal A become - ve

andB becomeVe andB become +ve

↓ ↓

D iode De in F. B Piode D2 in R. B

Diode D2 in R . B Diode D2 in f. B

↓ ↓

A at high voltage B at high voltage
C at low voltage C at low voltage

↓ ↓

So charge flow from So charge flow from
A to C BtOC

Direction of current Direction of current
is ADIPRLPC is BDzPRiqC
↓ ↓

Direction of current Direction of current
in Load resistance in Load resistance

is Ptoq is Ptoq



->
So

,
in both case current in Load resistance is sameto Q

Hence it is DC.

·
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= A . Two important processes occur during the formation
of a p-n junction - (i) Diffusion

(ii) Drift

B. (i) Depletion region - Due to concentration gradient holes
diffuses from Po and e-from n-p .

due to it only immobile ions remains in very small region.

Region in which no free e-or halls are found and only
immobile ions are present known as Depletion region .

(i) Potential barrier- A potential difference present on

the depletion layer which opposes
the flow of charge is called barrier potential
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=> Donor impurity - Pentavalent impurity= As [P,As
,
Sb3- utype

Acceptor impurity - Trivalent impurity = B, Al & B,
Al, Ga, In]-ptype

6.

=> (i) Rectification v

(ii) full wave rectifierv

(ii) n-type

B

7.

=> B
,
Al

,
Ga

,
In

8.

=> (i) Rectification
Gil Half-wave rectifies - An electronic circuit or rectifies which

convert 22 portion ofAc wave into DC is known

as half wave rectifier .
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working -

(i) when Ise Cycle of AC is applied - (2)When It ye Cycle of AC is applied-
Terminal A become the Terminal A become - ve

andB becomeVe andB become +ve

↓ ↓

D iode Din F. B Piode D in R. B

↓ ↓

A at high voltage No current inLoad
B at low voltage resistance

↓ (R . B act open circuit)
So charge flow from

A tOB

Direction of current
is APRLOB

↓

Direction of current
in Load resistance

is Ptoq

Inputa
9.

=> Extrinsicemiconductor - when impurity is added to a pure
Semiconductor

,
it is called an extrinsic

Semiconductor.

-> It is done to improve conductivity.

Types of Extrinsic Semiconductor - There are two types of
extrinsic semiconductor.

1. P-type semiconductor
2 n-type semiconductor



process of formation of pr junction-
consider a thinp-type

Remiconductor water and add a small quantity of pentavalent
impurity. So ,

due to it some part of p convert into n . There is &

metallurgical junction blu these two region.

-> There are two important process- (i) Diffusion (ii) Drift .

- (i) Due to conc gradient holes diffuse fromp -n side and electrons

diffuse from n-pside. Due to this motion diffusion current

form across junction. Due to this diffusion depletion region
form . Region in which no free e-or hole are found and only
immobile ions are present known as Depletion region .

W
↑

(ii) Due to immobile ions nowminority charge carrier moves.

electrons from pen & holes from-P under electric field
of depletion region. This motion known as drift current

Its direction is just opposite to diffusion current .

-> Initially diffusion current> drift current

->
After some times both current become equal equilibrium is

established. Now ph junction is formed. The potential at junction
which prevent flow of majority
charge carrier

,
known as

Barrier potential .

-

B

8.

=> X = full wave rectifier

circuit diagram-

B
1.0. Reverse Bias .



A. Distinguish clearly between conductor, insulator and semiconductor on the 
basis of energy band theory.
B. Draw characteristic curve for pn junction diode.

No question fromcurren
: 8080

11. L .

=

Intrinsic Semiconductor Extrinsic semiconductor

1.Semiconductor in its pure state 1. when an impurity is added
is called pure/Intrinsic to a pure semiconductor it

Semiconductor .
is called an extrinsic semiconductor.

2. Me = Un 2. either net un or un>he

3. Conductivity is low I 3. conductivity is high
Eg :-SidGe Eg :- Sid Ge with pentavalent

& trivalent impurity:

B
↓2:

=

= ↑ conductor -10-m
-> o = 102-108 Smi

B . In stor -S-1011109em

T
o = 181-1519smt

1.. sconductor
(S = 105-106em

,
o = 105-186sm)

B . characteristic curve for onjunction diode-

Graph blu potential difference and current flowing
indiode is called as characteristic curve of diode .



The ……………..are majority charge carriers and …………… are minority charge carriers 
in p-type semiconductor.

Dynamic Resistance -

Va=

↑FBE T
Forward

Bias

F. B

R. B

Reverse

Bias

: 8088

1.3 .

= Holes are majority charge carriers

electrons are minority charge carriers

: 8088

1.U .

25 .

:88
2.6.

=
Semiconductor -

(i) Elemental - Si & Ge

dis compound-
A Inorganic-CdS ,

GaAs
,

CdSe
,

InP

B . Organic- Anthracene
, doped pthalocyanines

c. organic polymer-polypyrrole, polyaniline
polythiophene etc.
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= Two types-(i) P-type (ii) n-type

18.

=> -

↓ 'n' type semiconductor- 'p' type Semiconductor -

5 =

> =

1.9 .
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>
Process of connecting battery with diode is calledBiasing of diode.

->
when we connect-ve terminal of Battery with p-type and +ve

terminal with n-type of diode then biasing known as Reverse Bias.
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direction of the

external electric field is just
same to electric field at-cricidatination
junction (Barrier electric - +-

field).

->
Due to this

,
the value of potential barrier present at the junction

increase.

-> Due to this majority charge carriers more away from junction
but minority charge carrier move towards junction. Due to it

a small negligible current of ut flows.
-> Due to very less conc of minority charge carries

,
no significant

effect of value of external electric field on this current.

So
,
in reverse bias-(i) Applied field is in same direction to

Junction electric field.

(ii)Depletion layer increase

(ii) current through minority charge carrier

(iv) Magnitude of current is in us-

vI characterstics Curve - Graph blu potential difference and
current flowing in diode is called as

characterstic curve of diode .
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For the diode in reverse bias
,

the current is very small (MA) and

almost remains constant with change in bias. It is called reverse

saturation current. However
, for special case at very high reverse

bias , the current suddently increases .

Breakdown voltage - voltage applied across diode in RB at which

current increases rapidly ,
is called Break down

voltage .

Filter circuit
----

A circuit which convert impure DC

into pure DC is called filter circuit .
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Best of Luck for Exam


