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LDRs are commonly fabricated using photoconductive semiconductor materials such as
cadmium sulphide (CdS), cadmium selenide (CdSe), and lead sulphide (PbS). The
resistance of these materials depends strongly on the intensity of incident light. As
illumination increases, more electron—hole pairs are generated, leading to a decrease in
resistance. In low light or dark conditions, the number of free charge carriers is minimal,

resulting in very high resistance. The resistance measured in complete darkness is

referred to as dark resistance.

Structurally, an LDR consists of a thin layer of light-sensitive semiconductor material
deposited on an insulating substrate, typically ceramic. The material is arranged in a
zigzag or serpentine pattern to obtain higher effective resistance within a compact area.
Metallic contacts are provided at both ends to form low-resistance Ohmic contacts,
ensuring that the observed resistance variation is primarily due to changes in illumination

rather than contact resistance.

T Wi terminals

Figure 1
Photoresistor (LDR)
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Figure 2

L.DR symbol used in circuit diagram
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CIRCUIT COMPONENTS

Light Dependent Resistor (LDR)

e Rheostat

e Voltmeter

e Micro ammeter

e DC variable source
PROCEDURE

Make the connections as shown in figure 3. Place a filament lamp at a distance d (about
100 em) from the LDR. With the lamp off, vary the reverse voltage Vg
0 to 5V and observe the corresponding values of current (dark current if any) Dark current
is the reverse saturation current reaching the junction corresponding to zero light. Now
switch on the lamp. Keep distance d fixed, vary V, from OV to 5V and note the

corresponding values of photo current Ig through the diode. Finally draw the

characteristic curve.
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2.2 STUDY OF RESISTANCE ACROSS LDR WITH CHANGE IN DISTANCE
FROM LIGHT SOURCE

he LDR

his study, we used red and blue LEDs to observe how the resistance of t
ded the

Int

changes. By varying the distance between the light source and the LDR, we o

corresponding changes in resistance.

(light source (LED))

& E
__-—4

Figure 4

Circuit diagram

CIRCUIT COMPONENTS

* Light Dependent Resistor

Light source




« Multimeter
« Meter scale

PROCEDURE
Connections are made as shown in the circuit diagram figure 4. Red laser light is made

i and
to fall on the LDR. Using a meter scale, the distance between the red laser source

: : . i imeter
LDR is varied from lem,2cm. ... The corresponding resistance is found using multime

and is noted. The procedure is repeated for blue LED light source.

Figure 5

Experiment set up with Red LED
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Figure 6

Experiment set up with Blue LED

11

Measurements for distance vs resistance graph of LDR using blue LED light
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‘ OBSERVATION
- Distance (o) Resistance(2)
1 0.709
2 0.929
3 1.294
4 1.571
3 1.95
6 2.38
7 2.81
8 325
9 3.70
10 3.93
11 435
12 467
13 5.15
14 5.19
15 563
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+ Bread board

+  9Vbattery
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ot the output of the voltage regulator. To remove ripples, two capacitors are connected

pefore and after the voltage regulator. This setup produces a steady voltage at the output,

which i then applied to the logic circuit.

_QE‘S_I_G,E._QF—LOGIC CIRCUIT

The logic i
LED and a few passive components. A 100K resistor is connected in series to the LDR

rcuit mainly consists of Light Dependent Resistor, transistors, a buzzer, afn

in a voltage divider fashion. The output of the LDR is connected to a transistor NOT

gate circuit.

In darkness, the LDR's resistance increases significantly. The reduced current flow
through the DR circuit triggers a logic high output from the NOT gate. in simpler terms,
Jarkness makes the LDR act like an open switch, causing the NOT gate to flip its output
to the opposite state (logic high). This turns the second transistor to ON state, which

drives the buzzer and illuminates the LED. The Buzzer used here is SV magnetic buzzer.

It has two pins at the output, where one is connected to the supply and the other is

connected to the collector of the second transistor LED is used for indication only.

In the presence of light, the LDR's resistance will decrease. Thus, a logic low value is

produced at the output of the transistor which turns the transistor to OFF state

WORKING
The circuit is connected as shown in the figure. Connect a 9V battery to the circuit. When
the LDR is exposed to light, it has low resistance and the circuit remains inactive. The
buzzer stays silent and the LED is off. When the LDR is in darkness, its resistance
decreases. This triggers the circuit, activating the buzzer and LED The brighter the light

shining on the LDR, the we buzzer sound and dimmer the LED Conversely, the darker

the environment, the louder the and brighter the LED.

15




Figure 8(a)

Figure 8(b)

Experiment set up with electronic Eye-Controlled Security System
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LLA_[_}_"[‘_OMATIC STREET LIGHT CONTROL SYSTEM

INTRODUCTION

Traditional street lighting systems face the problem of wasting a considerable amount of

rgy due to manual operation or the use of timers that cannot be adjusted according to

ene
is used to switch

the changing lighting conditions. In the automatic system, a light sensor

the lights on in the evening and off in the morning. This reduces the energy consumption

considerably. In rainy weather, the time for switching the lights on and off is different by

. considerable margin, which is a major disadvantage of using a timer or a manual system

for controlling the street lighting system.

PRINCIPLE

This automatic street light control system is a simple and powerful concept which uses

rransistor as a switch ON and OFF the street light system automatically. it automatically

ight goes below the visible region of our eyes. @es
in the

switches on lights when the sunl in
evening after sunset).it also switched OFF lights when sunlight falls on it (@re

morning), by using LDR as the sensor which senses the light just like our eyes.

R1
330R
R2
100K Ny P1
LED —— g
|
Qi g
BC547 ADVATALA

DR

VY

Figure 10 - circuit diagram
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Figure 11(a)

Figure 11(b)

Experiment set up with Automatic Street light control system
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