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+ INy
Ropy,
. C
he project; namely U(,EHT DEPENDENY RESISTq Toy -
| have t0 study the basics of photosen Ors ang AN PHOTOCE
curve: MY oyt

photosensors are those electronjc . Mpon & tharacterigyic
infrared transmission qnq ultrg nts ¢
|

Violet Clect the
erty called DhOtOConductivit in whi M0t phote Of light syep, . ’
i n striking th "V, In which the efecty; “ensors COnsist of gon.. - Visible ligh,
Of deGUO g e matenaf They haVe m Cal Condu 7 d mlconductor hawng a
app”CG‘tlQns Ependmg On the intens
t
For the very purpose of maklng this, | sta aily Jif ity

main difficulty | ang most
Omponents, lamam Sc

Quires a constant high dc voltage. For thig
supply converts the ac powe

Purpose a device called power
(step down), rectifi

POWer supply are transformer
er, filter capacitor and voltag

e regulator,

TRANSFORMER ~
—FURIVIER —

> A static machine used for transforming power
changing frequency. '

> Operates on an AC supply. s

rinciple of mutual inductio

: Twyzfelff :at: :::::‘ti:orizedvon the basis of purpose, use, const;uction, eltc. y

> One of the types — step up and step down ~ (?enerally used for stepping up a |
down the voltage level of power In transmission a.“f’ distribution power system
network ' i rt the 230 V AC supply to 12 V AC supply.

> | have used a step down transformer to conve

from one circuit to another without
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components,

A bridge rectifier ic can be used in the Place of diog
iodes,

Itisa _passilm (consumes only) two-terming| electronic ¢

electrical energy in an electric fielg, AR o
Effect of a capacitor is known as i

charge on each conductor to the p i

Slunit - farad (F); defined as one
They are widely used in electron
circuit, for smoothing in analog fi
frequencies, for stabilizing voltag

coulomb (C) per volt (V).

ic circuits. For blocking direct current in AC
Iter networks, for tuning radios to particular

e and power flow in electric power transmission.

VOLTAGE REGULATOR —

It is a system designed to automatically maintain a constant voltage T
level,

Depending on the design, it may be used to regulate one or more AC or
DC voltages.

There are two types- 1. Linear - series and shunt

2. Switching- step up, step down, inverter.

Linear regulators can be fixed and variable.

* Fixed- a three terminal. linear regulators are commonly
available to generate fixed voltages of 3V,5V,etc.

* Variable- an adjustable regulator generates a fixed low nominal N,
voltage between its output and its adjust terminal. S \

» In this project, | have used LM7805 and LM317. "

RESISTOR —

» Itisa passive two terminal electrical component that implements electrical resistance.
» They are used to reduce current flow, to divide voltages, terminate transmission lines,etc.

» The behavior of an ideal resistor is dictated by Ohm’s law :
V=IR

§ Department of Physics, 5.6.G.GOVT.PG. College, Kurud Page 2
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LED -

»

»

5 In thlS d 'vlce it is used asa power supply indicator,

gunit' : ohm (Q); is equivalent to g yoj per amp
er
They are manufactured in “preferreg Values” e
onto their body in colored ink,

The resistance value, tolerance ang wattg
.rm of colored painted bands,

With thejr resistance value printed

£ A
' l‘ 1 : k.,
er : i
ge rating qre Printed onto them i the / \
| 1
The Reslstance Color Code can he tabulateq as bel
ow ;

% Exa-'tnple resistor:

16 0 xik=160kD
Color
Black | Tolesance |
Brown

Red

QOrange

Yellow

White S l 9 lLS l[ ::1000"»[]
eld i T )
Silver S e e) (s G Tolesens

A light em:ttmg diode (LED) ls a semiconductor light source that emits light when current flows through
The semlconductor materlal employed can be GaAs (gallium arsenide),
GaAsP (gallium arsenlde phosphlde), GaP (gallium phosphide).
It works on the princlple of Electroluminescence (electrons in the
semlconductor recomblne with holes, releasing energy in the form of
photon) | AL
The color of the llght depends on the energy of the band gap and
ctor rnaterials

i:‘micc:;:::f 1|ght A mltted is non-'coherent and not monochromatic,

e
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L oMETER=
:0 .
0~ otentl,:,meter is a three terminal resistor with g sliding or
7 atact that forms an adjustable voltage divider, rotating
R actS asa variable resistor or rheostat if only two terminals are used, <o
y ond and the wiper. one
tis also @ passive component.
5
ny types of pote
, There are ma y typ potentiometer : wiper, linear slider, linear taper
ring , digital, etc. '
» Most com monly used is the wiper potentiometer.

MNDENT RESISTOR) -

A LDR is a light controlled resistor,

The resistance decreases with increase in intensity of incident light.
It works on the principle of photoconductivity. In the dark, it has high

resistance while in the light, it has resistance as low as a few hundred
ohms. ‘

» lItis a passive type component.
% It can be used in light detector, dark detector Ilght activated

Y VWV V¥

switching circuits.
HOTOCELL —
» Photocellis an eié&fbﬁit devicé w_'hich'{works on the principle of A T
photoelectric effect.” . -~ | ' i = e "’
> It converts light energymto electrical energy. oS i“ Ri; ; ! i
» The most common type consists of two electrodes separated by a light it "‘"‘\ g ‘;

sensitive semiconductor material. ey Gk
» When light strikes the semlconductor section of the photocell, the currentin | \ :

the circuit lncreases by an amount proportlonal to the intensity of the light.
> They are used as switches, light detectors (burglar
alarms), Iight meters, power sources, etc.

)
1

DIGITAL VOLTMETER AND AMMETER —

> Itisa dlgital dlsplay device.

> The volgage displayed on top and current on the bottom.
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[ONNECTION WIRES =

» They connect two terminals by allowing the current to pass

» They are made of copper and aluminium.
» Mostly, copper is used due to its high conductivity and cheaper

VEROBOARD (STRIPBOARD) =

AN electronic switch is a device that can either interrupt the current or divert i
from one conductor to another. "
it can be manual and automatic.

Two vital components of switch : pole and throw.

oole : amount of circuits controlled by the switch is indicated by poles

rhrow : different output connections every pole can connect its input 'to.

In this device, a DPOT (Double pole double throw) switch is used.

through them.

price.

A4

v Vv

Stripboard is the generic name for electronic prototyping board.

it has holes and parallel strips of copper cladding running in one

direction on one side of the board.
It is not designed for surface mount components.
The base board material is a phenolic board (SRBP — synthetic resin

bonded paper).
The components are place

back on the board.

d in the holes and the soldered from the
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4+ LISTOF ELECTRONIC COMPONENTS :-

COMPONENT | DESCRIPTION |  ‘gypiney | oo -
(58 ClaMe | l SYMBoL | CONSTRUCTION | IMAGE
. stepdown Usedto | f ' |

{
l

transformer ' decrease the raten

AC voltage I

| - =

: ‘?"ﬂ“rm‘z wiﬂlggw - E;:z

' Hiraty Wokay Sty Winday
Stag Down Tranglrmes
2. Rectifier | Usedto | - -

. convert i :
| voltage from ‘ L
' ACtoDC 1 | |
i | | |
| | | |
I i 1
| | _It__“ N L SIS Y B &
| 3, Capacitor | Smoothening .j

e SRS i i ConnrCTION

Po3lTive
ConniCITON

{ |
| ? |
1
g - < = NETAL PLATE |
v p— f\ - |
;
{ -1 DrececTRic |

ALuminum

o ——

PLASTIC -~
INsuLAaTION

" Fond Capacor_ Polrized apacior VoableCapcit
{ 1 3 ‘;

et S e s et 8 b

i
i B e i
'

4, | Voltage F‘t‘)f'fé'g_ﬁql'étion

{ | - SR
| Regulator . | - ofvoltage - | 9
S 60 A R . ouT— | - '
e v‘., . # / ' l v

l ; $ ) e s S e - L SRR P

" Toreduce -
| current flow
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“LED (Light
Emitting
Diode)

potentiomet
er

" LDR (Light
l! Dependent
| Resistor)
|
|
L
i

Photocell

wire

: Swnch

Connectlon

Forindication |

of power
supply

For variable - |

resistance

1 Light detector

|
1
b

l To connect
terminals

|
g

: Anod: &L

Lightdetector i ‘

{ To Interrupt
L or dlvert 7
current

oy ]

s Y P R e TR T
3 A

Dlgital

. For reading
volts and
amperes .

Ammeter

Voltmeter

1

i
)

2

i
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In Photo-emissive devices, radjation falli
in

¥ ace, for e 9 upan
athode surface, for example photocell. In photo- Pon a cathode causes electrons to be emitted from

conductiv j
e devices, the resistance of the material is

nt resistor (LDR). Ph
. Photovoltail
for example solar cell aic cells generate an output

4+ LIGHT DEPENDENT RESISTOR (LDR}:-

‘ T D T ..
A Light Dependent Resistor (LDR) or a photo-resistor j :
incident electromagnetic radiation. Hence, they are |i }:: a de.v.:ce wh?se resistivity is a function of the
Jhoto-con ductive cells. Thus, they are also Ca:Ed SEZS|t|ve devices and fall under the category of
semiconductor materials having high resistance. The perf:rr::o-wndumrs. ot S
b rms of: nce of a photo-conductor is measured in
(i) Photoconductivity gain (ii) the response time of the detector
LDR can be classified into two types depending on the material used -l
(A) l([:I;:N:;CSi:;::,:oo:eé::;:n;,:‘)'.ng:::fo:::‘;o:::um) These are pure semiconductor materials
ited from the valence band to conduction band
when photons of enough energy fall on it and charge carriers increase.
() EXTRINSIC Photo resistors — (Doped semiconductor) These are semiconductor materials doped with
~ impurities (called dopants); which create new energy bands above the valence band filled with
ectrons. This reduces the band gap and requires less energy to excite them. These are used for

N \xé

Fig. : LDR Symbol

el
longer wavelengths.

Fig. : LDR

% PRINCIPLE :-
A light dependent resistor works on the principle of
| phenomenon in

Conduction Band
photoconductivity. photoconductivity is an optica e
A conductivity increases (hence resistivity ‘//ﬁ‘m
decreases) when light is absorbed by the material. i

ons fall on the device, the .
tor material are

When light falls i.e. when the photons
electrons in the valence band of the semiconduc

artment of Prysice,5.6.6.60VT PG-C

B
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d to the conduction hang Thes
' e

1 exCite
, of the semi Phot
pand 82P © iy conductor matena[too"s the inciden
onergy is incident on the device oo Make the gleey *light shouig have
and rons Energy great
er than the

in large nu
results in larg mber of charge carrj More electr P. Hence
ers ONS are exciteq
e

: tarts flowing and h + The
current s ence th resuylt g to
Is makes the r of th the conduction band, This

insulating substrate such as ceramijc

5 The material Is deposited in 2ig-zag patter |
nin

- 1his zigzag area separates the meta| depositeq order to obtain the g

. esired -
areas into two region reslstance and power rating

S.

her sid
es of the are
at as. The resis |
T the resistance mainly changes dt: ":e 0: hese contacts
€ to the effect of |i
ght

ials normally us mium
s Materia ed are Cds (Cadmiu sulphide), Insb (indiy
) M antimonide), etc

Lietal L
centact Other metal
L contact letal contact l [ l l l l l Metal contact
Active film n+ s
n
Substrate
; Sembinsutating substrate
& WORKING :-
The working principle of LDR is photoconductivity. When light is incident on the semiconductor surface,
and into the conduction band. Light striking on the surface can {

electrons are excited from the valence b
e electrons within the material to break away from their atoms. Thus, free

the material, consequently reducing the

to the increased number of charge carriers.
sitions

provide enough energy to caus
electrons and holes (charge carriers) are created within

resistance. The conductivity of the rmaterial increases owing
The charge carriers are generated either by band to band transitions (intrinsic) or by tran

involving forbidden energy 8apP (extrinsic).

Light
% ) 2
g nMetal
retal 114 #~ contact
contact A‘. - N
WIS S e

Active

Rrtment of Physics, S.G.G.GO

Sy, — T T
'3
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[ . ¢ ’--

' |t consists of a Input source, 3 voltmeter
’

2
Nammeter, a LDR and a light source

+ MI“iﬂmmqu, (I'T\A)
Ligh Doy
- Voltmeter (Light Dependent
Source V) Resistor)

x‘EDURE FOR OBSERVATIONS:
nnect the patch cords as per the circuit.
rn the power switch on .
e minimum reading of voltmeter is 1.5V,
hen the toggle switch is on the left side, it will connect the photocell and when right; LDR will be
ronnected. o )
Jace the light source in front of Idr and measure the current through multimeter (used as ammeter).
ow tuning the voltage will give results,
ake ohservations (voltage and current) and calculate the resistance.
lot the graph between resistance and intensity.

T
VOL(%GE CURRENT (m4) CURRENT V/S VOLTAGE
: Atlow At Athigh 10
intensity | medium | intensity ]
intensity 'g 2
S 6 i
2 volt J 0.2 1.0 2.6 :z: ——L0W
% ! 8 MEDIUM
3 volt l 0.1 14 4.9 ® / —s— HIGH
o= il P S BB Kot § 4ot AR 0 L trm———t
75 v 3 Ay W
4 volt 0.1 2.0 . VOLTAGEIV)
5 volt 0.1 2.5 9.5 The above graph shows that the current increases with
S L_ i Increaseln voltage

Page 10
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1)
AT RESISTANCE V/SINTENSITY
A [ 60
intensity lntensny ln::r:gi’t' l o) ]
w |10 2 g
| 0.76 = |
S T || F % 2V
! 30 2020
v 2.14 0.612 5 .. -
. — T SEd i) R -4y
av l 40 2 05 . "
' 7 | i 53 LOW  MEDIUM  HigH
TR INTENSITY
5V | 50 2 0.52 x
.1 '
—_— Th.e above graph shows that the resistance decreases
with incregse

inintensity,

The total light energy output, or luminoys flux, froma's
s ource can ba in milli i
jumens (Im) where measured in milliwatt (mW) or in

' 1im=1.496 mw
Light intensity is the amount of light that fals on a unit area.

; ’ lumi
light intensity = w
untt area

& ADVANTAGES:-

It is replacement of variable resistance and also has dependency on the light.
2. Its resistance decreases when light falls on it and increases in the dark.
3. They are cheap and available in various shapes and sizes.

4. They require very small power and voltage for its operation,
5. It can be used to create simple circuits.
6

« It has no polarity. It is bi-directional and can be connected in any direction.

** DISADVANTAGES:-
' Itis less sensitive to light compare to photodiode or phototransistor.
2. Cadmium sulphide used in photoresistor construction is hazardous to environment.
If applied voltage exceeds rated maximum voltage for short duration. It will cause irreversible
damage to the photoresistor.
4. It has very slow response time of about 10s or 100s of milliseconds.
It is temperature sensitive,
It has nonlinear characteristics (graph is not a line).

e ——— o2 T

Dep: —— 5 all ; R Page 11
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s Theyare used for automatic contrast and brightness control
' jntelevision receivers.

» They are used in infrared astronomy,

2 Theyare used as dark and light detectors.

4, They are used as smoke detectors,

' Used in light activated circuits, street light control circuits.

; They are also used in camera light meters, security alarm,

% CONCLUSIONS :-
~ The graph obtained experimentally is similar to the ideal graph for light dependent resistor. The
differences occur due to the variation in range of electronic components. LDR obeys the principle of
photoconductivity. Cell sensitivity can be expressed in terms of cell current for a given voltage and
given level of illumination. It is seen that the resistance is greater than 100kQ when the cell is not

illuminated. This is known as the dark resistance of the cell.

During the study | learnt some Interesting facts of the electronic components suchas:

1. The potentiometer is actually a variable resistor.
The range of applied voltage is different for each component.
Before using the components we should know about the polarity of the components and to recognize

them.
‘4, To use the integrated circuits in place of complicated ones.

| also learnt that the light dependent resistor has many applications in our daily life. For example;
sensors in smart phones, fire alarms, etc..
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