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PROJECT MANUAL

| 1. AUTOMATIC STREET LIGHT CONTROLLER |
e
light at dusk (low light) and turns OFF at

To design and implement an automatic street
LDR Comparator Relay Street
- —b‘
Sensor {Translstur} Driver Light ‘
dawn (high light) using an LDR sensor.

light controller which turns ON the street
COMPONENTS REQUIRED DC aner

5.Mo. Component Specification | Quantity Suppl‘_f

1 | LDR (Light Dependent Resist 5 1

{Lig pe esistor) mm CIRCUIT DIAGRAM
2 Resistor (R1) 10 k(2 1
: +12V ¢ ?

3 Resistor (R2) 1k 1

4 | Transistor BC547 1 l \ NC

5 | Relay 12V SPDT 1 D1 :

_ mkﬂ 1N4007 A NO

6 | Diode 1N4007 1

7 | LED {Indicator) Red 1 COM Street

8 | Street Light (Load) 12V DC / Lamp 1 Light

B (Lamp)
9 | Power Supply 12v DC 1 ® 4
LDR E .
1
APPLICATIONS & g i 9
4 : R3

* Automatic control of street lights 4700

» Used in gardens, parking areas, campuses

* Energy saving and efficient control LED

By g it 2= — — !Q" (Indicator)

| WORKING | CIRCUIT DIAGRAM ON BREADBOARD

The LDR's resistance is high in dark and low in light. N R - s MR R ERELE RN IR S R SR 6

LRI F W LR LU LI B R UL B BN LEL N |

At dusk (low light), LDR resistance increases. The

voltage at the base of the transistor becomes high
enough to turn ON the transistor. The transistor
saturates and energizes the relay coil. The relay
contact (NO) closes and the street light turns ON.

At dawn (high light), LDR resistance decreases.
The transistor turns OFF and relay de-energizes.
The street light turns OFF.

PROCEDURE RESULT PRECAUTIONS

1. Connect the circuit as per the circuit diagram. The automatic street light * Ensure correct polarity of power supply.
controller was designed

2. Provide 12V DC to the circuit. successfully and it turns ON

3. Cover the LDR with your hand or place it in dark. the street light in dark and « Keep the LDR away from artificial light

turns OFF in light conditions during testing.

as expected.

* Use proper rating relay as per load.

The street light should turn ON.
* Do not touch the circuit when power is ON.

FUTURE SCOPE

The project can be extended using a

4. Expose the LDR to light.
The street light should turn OFF. ACTUAL MODEL

5. Adjust R2 slightly (if required) for proper

swih:hing pc}int.

microcontroller to include dimming, timin
6. Fix the circuit in a suitable enclosure. 5 &

J control and fault detection.




PROJECT MANUAL

« 2. TEMPERATURE CONTROLLED DC FAN -
Cane - ~ﬂ

To design and implement a temperature
controlled DC fan using LM35 temperature LM35 Gormnagator Tran.:-;istc}r DC Fan
sensor and comparator. The fan turns ON Temperature — (LM358) —» Driver —% Relay — (Load)
when temperature exceeds a set value and Sensor | (BC347)
turns OFF when temperature falls below ¢
the set value.
\ v DC Power Supply
(+12V)

COMPONENTS REQUIRED

h LY
5.Neo. Component Specification - Quantity | CIRCUIT DIAGRAM 3
1 LM35 Temperature Sensor - 1 +12V
2 | LM358 IC (Dual Op-Amp) = 1 +12V & o +12V
3 | Resistor (R1) 10 k2 1 T
4 Resistor (R2} 10 kO 1 VR1 D1 NO
10k02 A
a Preset (VR1) 10 kL2 1 1 1N4007 COM
6 | Resistor (R3) 1 kQ 1| LM35  fvou i
7 | Transistor (Q1) BC547 1 Vee 4
8 Relay 12V SPDT 1 END
r Ql
g | Diode (D1) 1N4007 1 ..
BC547
10 | DC Fan 12V DC 1 ...
11 | Power Supply 12V DC 1 —
\ DC Fan
APPLICATIONS eVl
» Automatic temperature control in . J_—
electronic equipment GND

* Used in green houses, incubators
* Computer systems & power supplies

A,
* Home automation systems s CIRCUIT DIAGRAM ON BREADBOARD ~
WGRKING Y| e SRRt Rarwratd . e e e . ® ¥ . oww T R ST P

LM35 senses the ambient temperature and —
produces an analog voltage (10mV/°C).

This voltage is applied to the non-inverting B AR Rl A

input of LM358 comparator. The reference L s : ah . i

voltage (set temperature) is adjusted using SRR )

preset VR1 and applied to inverting input. . 2 e

When temperature exceeds the set value, . i : '

the output of LM358 goes HIGH, turning e [l i - e

ON the transistor. The transistor energizes — l‘ o —

the relay coil and the relay contact (NO) ssvie v e TTe - T
closes, switching ON the DC fan. sesss sanas sesa: seubBUEEEE . ..., ias saaas

When temperature falls below the set
value, the cutput goes LOW, transistor and \ y

relay turn OFF, so the fan stops.
k. RESULT

PRECAUTIONS

PROCEDURE puuum — — .| The temperature controlled + Ensure correct polarity of power supply.
DC fan works as expected.

The fan automatically turns

1. Connect the circuit as per the circuit diagram. * Do not exceed the voltage rating of relay.

2. Connect +12V DC power supply. ON when temperature * Keep LM35 sensor away from direct heat
ds the set val d while testing.
3. Adjust the preset (VR1) to set the desired temperature. | | oo o an
turns OFF when temperature * Use proper heatsink/ventilation if required.
4, Heat the LM35 gently (by hand or heat source). falls below the set value.
5.

exceeds the set value.

Observe that the fan turns ON when temperature o - FUTURE SCOPE &=

This project can be extended using a
microcontroller to display temperature on
LCD and control multiple fans with variable
speed using PWM.

6. Cool the sensor and observe that the fan turns OFF.

7. Enclose the circuit in a suitable box for practical use.




PROJECT MANUAL

3. WATER LEVEL INDICATOR -

To design and implement a water
level indicator that indicates the
water level in a tank using LEDs
and buzzer. It shows Low, Medium,

High levels.

u

w BLOCK DIAGRAM

Water Comparator LED Buzzer
Tank with (Transistors) Indicators Indicator
Probes
o H

T

°c M
. DC Power Supply
y (5V / 12V)
COMPONENTS REQUIRED ¥ CIRCUIT DIAGRAM
S.No. Companent Specification | Quantity +5V '
1 NPM Transistor BC547 3 R4
2 | Resistor (R1, R2, R3) 10 kO 3 R1 W 1kQ B
: . ANV~ BCo47 X
3 Resistor (R4, R5, R6) 1k0 3 H (High) 10k HIGH
4 LED (Green) High Level 1 (Green)
5 LED (Yellow) Medium Level 1 -
6 | LED (Red) Low Level 1 M (Medium) RO Q2 é R5 .
7 | Buzzer 5V DC 1 - BC547 e )
10k
8 Probes Stainless Steel 3 MEDIUM
9 | Power Supply 5V DC 1 L (Low) (Yellow)
Buzzer
Q3 R& (5V)
BC547 1kQ2

\ :
Three probes are placed at Low, Medium
and High levels in the water tank. The
water conducts electricity. When the
water touches a probe, the base of the
corresponding transistor gets biased
through water and resistor (10 k). The
transistor saturates and turns ON the
corresponding LED.

Low level probe turns ON the Red LED.
Medium level probe turns ON the Yellow
LED.

High level probe turns ON the Green LED.

When water reaches the high level probe,
the buzzer also turns ON indicating tank
full.

Overhead water tanks

Industrial water level monitoring

Home automation

Prevents water overflow and dry running
of pumps

PROCEDURE

1.
2.

Connect the circuit as per the circuit diagram.

Insert the three probes at Low, Medium and
High levels in the tank.

3. Connect +5V DC to the circuit.
4.
5. Observe the LEDs:

Slowly fill the tank with water.

» Red LED glows at Low level

» Yellow LED glows at Medium level

» Green LED glows at High level

When water reaches High level, the buzzer
also sounds.

Remove water and observe the indicators
turning OFF in reverse order.
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The water level indicator works

successfully and indicates Low,
Medium and High water levels
using LEDs. The buzzer alerts
when the tank is full.

! FUTURE SCOPE

PRECAUTIONS

Ensure proper connections and correct polarity
of supply.

Use clean tap water for better conductivity.
Don't allow probes to touch each other.

Use stainless steel or copper probes to
prevent corrosion.

The project can be extended using microcontroller
to display water level on LCD and control the
motor automatically.




PROJECT MANUAL

st

e

an alarm (buzzer).

The alarm turns ON when rain is
detected and turns OFF when it

ops raining.

m i¥e BLOCK DIAGRAM

To design and implement a rain
alarm systemn that detects rain
using a rain sensor and activates

gl

Rain

4. RAIN ALARM SYSTEM -

Comparator

Buzzer
Alarm

| Transistor
Driver
(BC547)

Sensor

DC PﬂWE-r Supply

(+12V)

COMPONENTS REQUIRED s

S.No.

Component Specification | Quantity

Rain Sensor Module - 1

LM358 IC (Dual Op-Amp) - 1

Resistor (R1) 10 k{2 1

Rain Sensor
Module

Resistor (R2) 10 k{2 1

Preset {‘u"ﬁ!l',l 10 k(2 1

Eemstmr [RE‘,I 1 k{2

—L

Transistor (Q1) BC547

Elmlmwm‘mhwh:n-

Buzzer 12V DC

(Y

Diode (D1) _ lﬁdﬂﬂ?

Power Supply 12\-" DC 1

APPLICATIONS

* Residential and commercial use

+ Protects clothes, crops, and equipment
+ [ndustrial automation

* Weather monitoring systems

The rain sensor module has a conductive
plate which detects rainwater. When rain
drops fall on the sensor, the resistance
between the tracks decreases, and the
DO output goes HIGH.

This HIGH signal is applied to the non-

inverting input of LM358 comparator.
When rain is detected, the output of

LM

Q1.
and the alarm sounds.

When it stops raining, the sensor output
goes LOW, the comparator output goes
LOW. transistor turns OFF and buzzer

sto

358 goes HIGH, turning ON transistor
The transistor energizes the buzzer

Ps.

PROCEDURE

o A

Connect the circuit as per the circuit diagram.
Connect +12V DC power supply.
Adjust the preset (VR1) to set the sensitivity.

Sprinkle a few water drops on the rain sensor.
The buzzer should sound (alarm ON).

Wipe the sensor dry. The buzzer should stop
{(alarm OFF).

Enclose the circuit in a suitable box for
practical use.

= CIRCUIT DIAGRAM

+12V @

g VR1
10k02

D1
1N4007 I

Buzzer

(12V)

VR1
10k0)

Q1
BC547
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The rain alarm system detects
rain effectively and activates the
buzzer alarm. The alarm stops
automatically when the sensor
becomes dry.

Rl

PRECAUTIONS

* Ensure correct polarity of power supply.

* Keep the sensor clean for accurate detection.

* Do not touch the sensor tracks with hands

or metal objects.

* Use proper enclosure for outdoor protection.

FUTURE SCOPE

This system can be extended using a

microcontroller to send rain alerts to mobile

phones or display rainfall intensity on

LCD.




PROJECT MANUAL
* 5. FIRE ALARM USING THERMISTOR -

m I BLOCK DIAGRAM

To design and implement a fire alarm

i [ -I
system that detects high temperature Thetmistor 1 Eombarator Transistor Bilizzer

using a thermistor and activates an (Temperature (LM358) Driver Al
alarm (buzzer). The alarm turns ON Sensor) (BC547) arm

when temperature exceeds a set - . T
value and turns OFF when

temperature falls below the set value. DC Power Supply
(+12V)

COMPONENTS REQUIRED s CIRCUIT DIAGRAM )
. - +12V

| S.No. Component Specification | Quantity +12V

1 Thermistor (NTC) 10k @ 25°C 1 R4
1 10k

2 | LM358 IC (Dual Op-Amp) - 1 " AW I =
3 Resistor R1 10k 1 10k 1N4007

4 Resistor 2 10k{2 (Preset) 1 3

Q1 Buzzer
BC547 (12V)

5 Resistor R3 k02 1 1k()

& Resistor R4 10k02 1

7 Transistor (Q1) BC547 i

| NTC
8 Diode (D1) 1N4007 1 | | Thermistor

g Buzzer 12v DC 1

10 | Power Supply 12V DC | GND

———
= ==

APPLICATIONS GND GND

» Fire detection in hornes, industries : .
* Temperature monitoring systems

« Safety and security systems am CIRCUIT ON BREADBOARD

» Laboratory and equipment protection

WORKING

The thermistor is sensitive to temperature, At .
normal temperature, its resistance is high. .
As the temperature increases, the resistance
of the NTC thermistor decreases.

- W =W W W
-
s ]
0]
S e
m O O B B g
= B B B B

The voltage at the non-inverting input (+) of
LM358 increases with temperature.

When temperature exceeds the set value
(defined by preset R2), the voltage at (+) input
becomes higher than (=) input, causing the -
output of LM358 to go HIGH. i gt e

The HIGH output drives the transistor Q1 into

saturation, allowing current to flow through the R1
buzzer, and the alarm sounds.

When temperature falls below the set value,
the output goes LOW, transistor turns OFF
and buzzer stops.

PROCEDURE PRECAUTIONS

The fire alarm s;.rstern detects * Ensure correct pglarity .Q.f power 5upp|'3,r_
high temperature using a

Thermistor

i@ B B E N
= 8 N om N
" B B N =
- W = W
L I I
" ® ®E = =
- ® = om
" o = W
rm om om W
1 m owm = W
im om W omom
- o W = ®

a nl
L]

R4 M

1. Connect the circuit as per the circuit diagram.
+= Do not touch the thermistor with hands.

2. Connect +12V DC power supply to the circuit. thermistor and activates the

3. Adjust the preset (R2) to set the desired buzzer alarm. The alarm » Keep thermistor away from open flame
temperature level. sounds when temperature after testing.

4. Heat the thermistor using a lighter or hot air sxcaads fgisst valns ang * Use proper enclosure to avoid false triggering

stops when temperature
returns to normal.

(Do not touch directly). due to dust or airflow.

FUTURE SCOPE

This project can be enhanced using a microcontroller
to display temperature on LCD and send SM5 or
alerts when fire is detected.

5. When temperature exceeds the set value,
the buzzer should sound (alarm ON).
6. Allow the thermistor to cool down.

7. When temperature falls below the set value,
the buzzer should stop (alarm OFF).

8. Fix the circuit in an enclosure for practical use.
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To design and implement a clap

PROJECT MANUAL

6. CLAP SWITCH -
B 6LOCK DIAGRAM |

switch which turns ONM a load % E P o e S o
: icrophone mplifier ulse ip-Flop elay Driver elay
LED/Bulb/Fan) by cl hand
(DN Bula /i) by appig hends (Sound Sensor) (LM358) Detector (Toggle) (Transistor) (Load)
and turns it OFF by clapping again.
It uses a microphone to detect the T
sound of clap. |
DC Power Supply
(+12V)
S.Ne. Component Specification | Quantity +1{.""U"
1 | Electret Microphone - 1
2 | LM358 IC (Dual Op-Amp) - 1
| 3 Resistor R1 10 k) 1 1?]3;{]
4 | Resistor R2 10 kQ) 1
5 | Resistor R3 1 MQ 1 14
=]
.5 Jpoeihion ot e LI MIC c1 14
7 | Resistor RS 10 k) 1 (.l\ | ?}" 2
8 | Capacitor C1 10uF/16V | 1 v/ : D Q bt (LELDDfﬂI;DIb.-"
i e i S ; ¥
. 9 .EE.FIEC'_“CIF C2 = 0.1 uF 1 _1 Fan)
10 | CD4013 IC (Dual D Flip-Flop) 1 g R2 CLK BCS47
11 | Transistor Q1 BC547 1 10kQ2 qbi_
12 | Diode D1 1N4DD7 1 R
14 | LED / Bulb / Fan 12v DC 1 R
| 15 | Power Supply | azwvee | 1 1) R 1 g
APPLICATIONS
* Home automation CIRCUIT DIAGRAM ON BREADBOARD
» Controlling lights and fans
e Useful in theaters and auditoriums . 3 i g == - — TR —— pO hadpasz 4

» Security systems

WORKING

The microphone senses the sound of clap and
produces a small AC signal. The LM358 amplifier
amplifies this signal. When a clap is detected,
the amplifier output produces a short HIGH pulse.

This pulse is given to the clock (CLK) input of
CD4013 flip-flop.
Each clap toggles the state of the flip-flop.

™

First clap: Q becomes HIGH — Transistor ON —
Relay OM — Load OM

Second clap: Q becomes LOW — Transistor OFF —»
Relay OFF — Load OFF

Thus, the load can be turned ON/OFF by clapping.

PROCEDURE

1.
2.
3.

Connect the circuit as per the circuit diagram.
Provide +12V DC to the circuit.

Adjust R3 (1ML preset) if required for
sensitivity of clap detection.

Clap your hands once near the microphone.
The load {LED/Bulb/Fan) should turn ON.

Clap again, the load should turn OFF.

Enclose the circuit in a suitable box for
practical use.
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The clap switch works as expected.

The load turns ON with the first
clap and turns OFF with the
second clap.

PRECAUTIONS

» Ensure correct polarity of power supply.

» Keep the microphone away from noise sources
during testing.

Do not touch the components when power is ON.

» Use proper relay rating as per load.

FUTURE SCOPE

The project can be extended using a microcontroller
to control multiple appliances and provide wireless
clap control.




PROJECT MANUAL

To design and implement an

5 BLOCK DIAGRAM

+ 7. IR OBSTACLE DETECTOR -

IR Obstacle Detector which IR LED IR Receiver COmaTsIT Transistor Output
detects the presence of an (Transmitter) ——®{ (Photodiode) —® (LM358) Driver —® (LED &
obstacle in front of the IR e (BC547) Buzzer)
sensor and gives an alert _ i T
through an LED and buzzer.
; ' DC Power Supply
(+5V)
COMPONENTS REQUIRED
he—mmm—s. C|RCUIT DIAGRAM
S.Neo, Component | Specification |Quantity '
1 | IR LED (Transmitter) 240 nm 1 5\ +f t 4
4
2 | Photodiode (Receiver) | 1 RLED Photodiode +
3 | LM358 IC (Dual Op-Amp) : - ' (Receiver) L
. (Transmitter) 1| LED Buzzer
4 | Resistor R1 330 0 | Gt o * rea) (| v
— —_— — — -
5 | Resistor R2 10 k(Y I -» IR § I 3 \ 8 4
1 > 1 Rays o +
& Resistor R3 51(] k) (Preset) | R4
K Resistor R4 1 k{2 L I L LM358 & Q1
) 1kQ) BC547
8 | Transistor Q1 BCS547 - é =
s e S R2 :
9 | LED (Red) 5 mm 3300 10k0 4
10 Burzer 1 DC EB
11 | Power Supply 5V DC 1 {Plfetft}

* Robot obstacle detection

= Automation projects

» Object counting systems

» Security and safety systems

The IR LED continuously emits
infrared light. When no obstacle
Is in front of the sensor, the

IR light falls on the photodiode
and it conducts. This makes the
voltage at the non-inverting input
(+) of LM358 high. The output

of LM358 becomes LOW, so the
transistor remains OFF. Hence
LED and buzzer are OFF.

When an obstacle is detected,
the IR light is reflected back
insufficiently to the photodiode.
The photodiode current decreases
and the voltage at (+) input goes
LOW. Now the output of LM358
goes HIGH, turning ON the
transistor. The LED glows and

the buzzer sounds.

PROCEDURE

1. Connect the circuit as per the circuit diagram.
2. Connect +5V DC power supply to the circuit.

3. Adjust the preset (R3) slowly until the LED
turns ON when an obstacle is placed in

front of the sensor (2-10 c¢m range).

4. Test the circuit by placing different objects in

front of the sensor.

5. Enclose the circuit in a suitable box for

practical use.

s
=

s CIRCUIT ON BREADBOARD

IR LED

(Transmitter)

Photodiode
(Receiver)

& m O & =
- O e = m
e & = = ®

I-.q.i.|.|'_’:||l.-lll-

The IR obstacle detector detects
the obstacle and gives an alert
indication through LED and
buzzer. The circuit works

accurately within the set range.

C B O

O . = W =

PRECAUTIONS

* Ensure correct polarity of power supply.

= Do not look directly into IR LED light.

s & om w

T

+
E 8 o8B
B LR e
L0 NS
fmig 0o
. B Rdoe

» Adjust sensitivity properly to avoid false triggering.

* Keep the sensor clean for accurate detection.

FUTURE SCOPE

This project can be enhanced using a microcontroller
to measure the distance and control robots or

automatic systems.




PROJECT MANUAL

« 8. DOOR OPEN ALARM -

To design and implement a Door

Open Alarm system that gives an ﬁ;ur Compatator Transistor Biirreh
alert when the door is cpened (Magnetic (LM358) Driver e
without authorization. The alarm Reed Switch) (BC547)

remains ON as long as the door r
is open and turns OFF when the
door is closed.

DC Power Supply ]

, (SV / 12V) I
COMPONENTS REQUIRED : '
- ot |RCUIT DIAGRAM | = — -
SNo|  Component |Specification|Quantity k: .
1 | Reed Switch (Door Sensor} | - | 1
| 2 | Magret 3 | - | 1 Doaor R1
| 3 | LM3S8IC (Dual Op-Amp) | - | 1 S 10k02 Buzzer
| 4 | Resistor R1 0ka | 1 : o ! a [~_J° (5V)
o Jevenest N s . |
; 5 | Resistor R2 (Preset) 10 k{2 J 1 i P : T y \ 1 R3
- e | | | |
6 | Resistor R3 | sl | % : 1 | 4 LM:-‘/E:li// AN
7 | Transistor Q1 BCS47 1| ! o] ———— - 1k
8 . Buzzer _ 5V DC | 1 l : — : /”’/ 4
9 | Power Supply svDC | 1 | | Magnet i RZ
' | | Pros
APPLICATIONS :_ 5] j (Preset) s

+ Home and office security

* Alarms for cupboards and lockers
# Industrial safety systems

* Unauthorized entry detection

WORKING

When the door is closed, the magnet is near the reed switch, so
the switch remains closed (connected). This makes the voltage
at the non-inverting input (+) of LM358 lower than the inverting
input (=), so the output goes LOW. Transistor remains OFF and
buzzer is silent.

When the door is opened, the magnet moves away and the reed
switch opens. Now the {+) input voltage becomes higher than (Mear the switch)
the (=) input. The output of LM358 goes HIGH, turning ON the |

transistor and the buzzer sounds as an alarm. .

PROCEDURE PRECAUTIONS

Connect the circuit as per the circuit diagram. The Ci“:l-li_t works as expected, When & Ksap tlamag Gt aligrid with thié resd gwitshy
Place the magnet near the reed switch (door closed). the door is opened, the alarm (buzzer)

= » Llse regulated power supply.
Power ON the circuit (5V DC). sounds. When the door is closed, the

F * Do not place magnet very far, otherwise
Move the magnet away (door open). il it may not activate the switch.

Observe that the buzzer turns ON.
FUTURE SCOPE

Bring the magnet near again (door closed).
Observe that the buzzer turns OFF.
This system can be enhanced using a microcontroller
to send SMS alerts, log door status or integrate with
home automation systems.

* 9. AUTOMATIC BATHROOM LIGHT -
(R

e B~ gl gl

To design an automatic bathroom light that ’ -'—T' ¥ I'Ish:r}__ . F

turns OM when a person enters (mation PIR Motion ! Timer rE i Rel ! | Light/LED
| (NESSS) il i A "

detected) and turns OFF after a short delay Sensor | _ (BC547) Load

when the person leaves. T -

COMPONENTS REQUIRED | 2= ot i

:S.N:r._ Componant | Specification | Quantity —
| 1 | PIR Motion Sensor | HC-SRS01 ' 1 ] SHCL M CIRCUIT ON BREADBOARD

f A2V - 13
| 2 NESSSTmeric | : B e i I
3 Resistor R1 | 10 1 Tohts ] : UL, -
S8 M b8 e S _ i *
4 | Resistor R2 | 10 k(2 | 1 e 4 4 l% o G0
! 5 | Resistor R3 ook | 1 Sorwee e | ¥
| & | Capacitor C1 | T0uF 7 16V 1 e L =) RE oA
. B LT D | 555 3 £y
) Diode D TR&D07? | 1 _foso B BCEAT
8 | Transistor Q1 BCSS? | 1 ' B " _ l
| 4 . = F
| ¢ | Relay (12v) sPOT | 1 2 e [+ 32— | g
| 10 | Lamp/LED 12VDC/LED | 1 e | l’ G R ot b
11 | Power Supply | 12vec 1 & g1 1 i 1
WORKING RESULT PRECAUTIONS
W the bath . the PIR detects body heat i : )
: F'retn zmnd- A Enterst & Hrr;:mTh_ Eﬁ. seniﬂhre NEE;;M ?.I,.,:? - The hath.rmﬂ. ] light turns ON automatically » Install the PIR sensor at proper height and angle.
S e s s FE.EMS il when mation i8 detected and tuma: OFF = Avoid direct air fiow from fans or AC on the sensor
generates & HIGH output at pin 3. The transistor QT turns OM and after the preset delay when no motion is
; ; ; = LUsa proper 12V supply for relay and load.
energizes the relay coil, The relay contacts close and the light turns ON. detected,

* Do not exceed relay current rating,

FUTURE SCOPE

This systerm can be enhanced using a microcontroller for
multi-sensor control, dimming, daylight sensing and loT
based remote monitoring.

After the person leaves, the PIR output goes LOW. The timer keeps the
relay ON for a set time [adjustable using RZ & C1). After the time delay,
the output goes LOW, relay turns OFF and the Bght turns OFF,




PROJECT MANUAL

0. AUTOMATIC BATHROOM LIGHT

Automatic Bathroom Light ' ] ' [ : ' ' |
PIR : Transistor L
that turns ON when a person : Timer : Relay Light / LED
g : Motion —» — Driver — g
enters the bathroom (motion Sl (NE555) (BC547) (12V) Loa
detected) and turns OFF ~ \
automatically after a short T
delay when the person leaves.
This saves energy and DC Power Supply
provides convenience. (12V)
. . 12v
| 5.No. Component lSPEtiﬁt&tim'lf Value | Quantity +12V - » !
1 PIR Mation Sensor HC-5R501 1
2 | NESS5 Timer IC - 1 R1
3 | Resistor R1 1k0 1 k0 8 D1 A
4 Resistor K2 10 kO 1 4 1N4007
5 Resistor B3 100 k() 1 4
6 | Potentiometer 500 k() (Preset) | 1 R4 1
7 | Capacitor C1 10pF/ 16V | 1 2 e 3 1K a1
8 | Capacitor C2 0.01 pF 1 5 BC547
9 Diode D1 14007 1 -
| a o’ - P
|10 | Tensistora1 | mcse7 | 1 B s o=
11 | Relay 12V SPDT 1
12 | LED/Bub | 12VDC/AC | 1 £ 1 c2 Light /
fr——— | — — == —— 1= S00kK0 —— 0.01uF LED /
13 | Power Supply | 12vDe 1 al g . Stk
i 10uF (12V)
APPLICATIONS | = - 4~ 4 1 2

Automatic control of bathroom lights

* Energy saving in homes, hotels

Smart home automation | = .
Public toilets and washrooms

Offices and commercial buildings o B

WORKING

When a person enters the bathroom, the PIR
motion sensor detects the body heat (infrared
radiation) and its output goes HIGH.

‘ + LI B B " " & B @ L BN B B B - B B == - R EEE E B s - B F S - E ®F §E §

fi
]
r
i

This HIGH signal triggers the NE555 timer. | {M S - - - -
The output at pin 3 goes HIGH, driving the T |
transistor ON., The relay gets energized and
its NO (Normally Open) contact closes,
switching ON the light.

. ~

When the person leaves, the PIR output goes * TEE R Y .
U:'WThEtl-r'r'til‘lgCBpHEitﬂF{C“diEChEr’gEE »E mE "E e LR T R U LU
through the preset (RP), After a preset delay
(adjustable), the output of NES55 becomes
LOW, the relay de-energizes, and the light
turns OFF automatically.

Pl e I I -
- B

»

The delay can be adjusted using the

tentiometer (RP).
potentiometer PRECAUTIONS

PROCEDURE The bathroom light turns ON « Ensure correct polarity of the power supply.
1. Connect the circuit as per the circuit diagram. automatically when motion is = Install PIR sensor at proper height and angle.
% Connesk¥ 12V DO paer Supply th: the icit detected and turns OFF » Avoid direct air flow from fans or AC on the sensor.
: ! : ; automatically after the preset » Use proper relay rating as per the load.
35 BGRELSHE praset 15 10 et e Cednerdey delay when motion is not » Do not exceed the voltage and current ratings

(approx. 10 seconds to 1 minute). detected. L

FUTURE SCOPE

» Can be enhanced with dimming control using
PWHM.
» Can be integrated with loT for remote monitoring.
* Can be extended to control exhaust fans
along with light.

4. When a person enters the range of the PIR sensor,
the light should turn ON.

5. After the person leaves, wait for the preset delay.
The light should turn OFF automatically.

6. Enclose the circuit in a suitable box for
safe and practical use.
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 10. LED RUNNING LIGHTS -

To design and implement an

The NESS55 timer is configured in astable
mode to generate continuous clock pulses.
The cutput pulses from pin 3 of NES55 are
applied to the clock input (CLK) of CD4017
(pin 14). The CD4017 is a decade counter
that has ten decoded outputs (Q0-Q9).

With each clock pulse, the counter makes
the next output HIGH cne by one in
sequence (Q0 — Q1 — Q2 ... — Q9) and
then returns to Q0.

The HIGH output at any pin drives the
corresponding LED ON through a current

limiting resistor, while all other LEDs remain

OFF. This creates the “Running Lights”
effect continuously.

PROCEDURE

1. Connect the circuit as per the circuit diagram.
2. Connect +5V DC power supply to the circuit.
3. Adjust the potentiometer RF to change the

speed of running lights.

4, Observe the LEDs glowing one after another

in sequence.

5. After Q9, the sequence restarts from QO

automatically.

6. Enclose the circuit in a suitable box for
practical use.

LED Running Lights circuit in [ ——
which LEDs turn ON one after | Clock / Oscillator Counter IC Current Limiting LEDs
another in sequence and (ME555 Timer) (CD4017) Resistors (1 to 10)
repeat continuously in a loop, :
creating a running light effect.
It is widely used in decorations,
displays and signaling DC Power Supply |
applications. (5V / 12V) J
|5 Nn Cnmpnnent Sp-ec:F cation Eh.aarrhty e +5V
1| NESSS Timer IC I ]
— , 16
2 | CDA0Y7 Decade Counter IC = R3 o
: : = | R1 aQ 3 33002 A
I 3 "Iiessstﬂr ETIE} y 10 k2 |_1 | gmkﬂ R4
4 | Potentiometer RP 100k0 (Preset) 1 g . e
. 8 4 RS i
5 He:irstur R2 1k{) 1 4 3300 . LED3
6 Capacltﬂr C1 10 pF / 16V B : jid 4 cix : R6 = {LJ
| Rt = | 100k 4 o 17 3300 _ LED4
F" : Capanmr' c2 QOVpF | 1 R7
- k - . — ¥ P — N 3
B | Resistors (R3-R12) 3O | 10 HERF § 1012 3:;3“ o——P  LEDS
. R2 13
9 | LEDs (LED1-LED10) Smm | 10 || Q6 ~—peN CDOR7 . by  amn A8l Ens
' " - . £ | ——ry 'E R_? ""q.-'_.-"
| 10 | Power Supply 5V DC t || )| 3 sls mm @ o
5 5 —4 RESET R10
g |6 3300 LEDS
APPLICATIONS R11
B 9 3300
S R =— 4 —— Q2 9 . LEDY
e Decorative lighting 104F 0.01pF R12 5.
* Advertising boards and displays g K 3300 ,,_{: . LED10
¢ Sequential indicators Wi u S 8 I
» Automotive and bike lighting j’_ :
# DIY electronic projects i

B

i-|-

5!!! i

i

The LEDs glow in a running
sequence from LED1 to LED10
and then repeat continuously.
The speed of running can be
varied using the potentiometer.

PRECAUTIONS

current ratings.

FUTURE SCOPE

CD4017 ICs.
advanced effects.

lighting systems.

» Ensure correct polarity of the power supply.
= Use current limiting resistors for all LEDs.

* Do not short the outputs of CD4017.

» Do not exceed the supply voltage and

* Can be extended to more LEDs using additional
* Can be controlled using a microcontroller for

e Can be used in automotive and decorative
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* 11. TRAFFIC LIGHT CONTROLLER -
A I 5L0CK DiAGRAN

To design and implement a
Traffic Light Controller using i Elod — .,.. _
Timer IC 555 and Counter IC e Hlaioe | Decade Counter Driver Circuit Traffic Lights
CD4017 which controls the (NES55) ({CD4017) (Transistors) EREE{:;EEEL;;JW,
Red, Yellow and Green lights - _ - = 1 = -
at a road junction automatically T
in proper sequence with BC Power Supply_|
preset time delays. (5V / 12V) |

|

5.No. Component Specificawom’  Quantity
—T p— | +5 +3V ROAD1 ROAD2 ROAD3
1 MES55 Timer IC - 1 ' | |
2 | CD4017 Decade Counter IC | = 1 16 R3 ¥ | oo
- - | 14 33002 ) . |
3 | Resistor R1 10 k2 1 R1 Qo w LT B e R
| | ! 10k Rd ' | |
4  Resistor R2 1k0 1 qi be 3300 @qz oo e =
. - : ; . RS T T
5 | Potentiometer RP 100 k02 (Preset)| 1 B 4 gz b4 3300 @ 5 a oo %
! | ] - i | [ 1 [
6 | Capacitor C1 WuF/ 16V 1 RP 14 Ré ! w W Wi
. - , . 100k0 B Q4 b 7 33002 - @&4 Tl i 1] i 1
7 | Capacitor C2 0.01 pF 1 l 7 R7 W B B
} ' . 3 ‘_3__ i i i
8 | Resistors [(R3-R11) 3300 9 NE555 CD4017 g5 ] Sl @ o ¢ O O
. . | |
; i R2 RS = * e - G
9 | Transistors Q1-09 | BCS47 9 o, 13 len Q6 b 5 33000 @ as a i Q i a
10 | Red LEDs 5 mm 3 —6 ; Eggﬂ : A
11 | Yellow LEDs 5 mm 3 2, 2 | 2l Egj L3
! } || . 1 5 == R“]
12 | Green LEDs S mm 3 \ 1 15 Q8 ? 3306) »—@ Qe
: 1 o ' ' ——q RESET R11
1 Power Su v DC 1
PRY B8 -2 e Qs
100F Yl Sequence:
APPLICATIONS § E R1G — Y1 =Rl
= = = = = RZ2G — Y2 = R2

Traffic signal control
R3IG — Y3 — R3

||I—--m

Smart city automation

... Repeat
* Road safety systems
* Educational projects
IT ON
WORKING CIRCUIT ON BREADBOARD

ROAD 1 ROAD 2 ROAD 3

The NES55 timer is configured in astable
mode to generate continuous clock pulses,
These pulses are applied to the clock input
(CLK) of CD4017 counter IC.

The CD4017 counts from Q0 to QF
sequentially. Each output becomes HIGH

'

for a fixed time based on the timer delay
and then goes LOW.

Each output is connected to a transistor
driver which turns ON the corresponding
LED (Red, Yellow or Green) for a particular
road and turns OFF others.

Thus the traffic lights glow in proper
sequence for all three roads automatically.

PRECAUTIONS

1. Connect the circuit as per the circuit diagram. The traffic light controller works * Ensure correct polarity of the power supply.

2. Connect +5V DC power supply to the circuit. as expected and controls the Red, * Do not exceed current rating of LEDs and transistors.
Yellow and Green lights for three imiti i

3. Adijust the potentiometer RP to set the . E-l « Use current limiting resistors for all LEDs.
roads automatically in sequence * Do not short circuit the outputs of CD4017.

desired time delay (e.g., 5-10 seconds

per light). with proper time delays.

4. Switch ON the power supply.

5. Observe the traffic lights - they will glow in
the sequence: Green — Yellow — Red for
each road.

FUTURE SCOPE

* (Can be extended to 4-way or multi-way junctions.

o Can be controlled using microcontroller for real-time
traffic density.

* Can be integrated with pedestrian signals and countdown
timers.

6. Adijust RP if required to change the timing.

7. Enclose the circuit in a suitable box for
practical use.
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12. ELECTRONIC DICE

To design and implement an [ _ )
. : | " | LED Dice
Electronic Dice which generates Puich BUtteh Random Number Counter ‘ Dec?c:fen" Display
ranc i o brs e b b L —»  Generator —® IC Driver }—h (1 to 6)
| BTN (555 Timer) (CD4017) | (Transistors)
when a push button is pressed. J | |
| . . . )
The number is displayed on T
| LEDs corresponding to the dice r -
i . DC Power Supply
| | (SV / 9V) |
| ,
Wy
COMPONENTS REQUIRED CIRCUIT DIAGRAM ==
. S : LEDs (Dice Patterns)
._S-Ncl-: Component | Specification _ Cuantity V5V to V) +V — e e
1 | MESS5 Timer IC I - | 1 4 - - | ®
2 | CD4017 Decade Counter IC | - 1 16 R3 !
— : i ' R1 . 300 -
3 I F'I.IEh Button S-Mtth I = 1 'H:lk 00 b———ANAA- .
4 | Resistor R1 10k 1 S PR (S 2 &
' - 3 d R3 hy = .
5 | Resi_st::_r R2 e _. 1 k0 _ 1 L. " 2 ﬁ.{:? @
6 | Resistor R3 | 3300 | & START | o G @
. | | (SWITCH) +3 R3 3
| 7 .Capacitﬂr c1 ;I!] pF / ltfl-‘u"_ 1 T NESS5 S ™" - 4 5;1?3 @7 @ @
8 | Capacitor C2 | QO1pF | 1 6ls CD4017 s
| 9 | Transistors (BC547) Lo | 6 R2 aa b7 ﬂﬂ = Pod ®
10 | LEDs (Red) 5 mm 21 1k 21 5 * @ E | @ @
11 | 9V Battery + Cmnnectﬂr: - 1 1p 3300 i
| | ak C2 5 A ¥ . '
o o 0.01pF R3 =) 5 @
APPLICATIONS 104F A o @]
v — AN
Board i ;
» Board games 4 = =+ = | ® o
¢ Simulation and teaching aids = 1 5 | @ &
* DIY electronics projects ) @ @)
* Fun gadgets Mote: Each output of CD4017 goes HIGH one by one from Q0 to Q5. | e
The corresponding LEDs glow to display numbers from 1 to &. !
WORKING DICE LED PATTERNS
When the START button is pressed, the 555 | 1 5 . 6

F 4 3 4
timer generates clock pulses in astable mode. - - -
These pulses are applied to the clock input & ! @ \ B [Z]
{pin 14) of CD4017. The CD4017 is a decade L ]
counter that activates its cutputs (Q0 to QF) -
sequentially. Here we use Q0 to Q5 only.

CIRCUIT ON PERFBOARD
When any output (Q0-Q5) goes HIGH, the

corresponding transistor turns ON and the
LEDs connected in that pattern glow to display
the dice number (1 to &).

=3 ;'-_lll - e W = -
mlaie - & B o4 = W 8

L LN ]
o Bt

& W
..,1__-_::
#-& &
S

'I'III

S5 E,

o A e

Pressing the START button again generates

a new random sequence and stops at any

CDAQT7BE

number between 1 and &, simulating a dice.

Y 1 Y MO .

e Tt Tl B B B B B O |

iy
_— f »
s i

el e e

PROCEDURE RESULT PRECAUTIONS FUTURE SCOPE

1. Connect the circuit as per the circuit diagram. e : 5 : -
The electronic dice displays » Ensure correct polarity of the power supply. s Can be made wireless using IR remote.
2. Connect a SV-9V battery to the circuit,
d . 4 ;and:l: nun:lhera bitweenh » Do not short circuit the IC pins. # Can be interfaced with microcontroller
3. Press the 51A utton. and & each time the pus
Rter d » Use current limiting resistors with all LEDs. for advanced features.
4. Observe the LEDs — a number from 1 to & uttan s pressed. R MM
o = Can be used in digita rd games
will be displayed randomly. » Press the button momentarily; do not hold : g g
it for long. and gaming systems,
5. Press again to get a new number.

&. Enclose the circuit in a suitable box for

practical use.
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13. BATTERY LEVEL INDICATOR

To design and implement a

Battery Level Indicator that _ )

: Remtcey Voltage Divider Comparator | LED Drivers LEE? pevs
shows the battery status using (3.7V/ 7.4V /) —» et — (LM339) S (Transistors) Indicators
LEDs. As the battery voltage 9V / 12V) 4 | o (5 Level)

decreases, the number of LEDs |
that glow reduces, indicating
the charge level.

: . Vee (aV
S.MNa. | Component Specification | Cuantity V)
1 | LM339 Comparator IC 2 1 VeI,
{ . ' { 3 R1
e ! Resistor R1 | 10 kﬂ . 1 :.I; 10k 01 *a LED1 ‘E’E’E‘I‘I:l
| 3 .Eesis'mr R2 _ 10 k2 | 1 R7 BC547 =7 100%
4 | Resistor R3 _ 10 k02 1 T &5 3, 1 ﬁlﬁ 1
5 | Resistor R4 10 kQ 1 % 10k 3.4
S| | | Q3 LED2 (Green)
& | Resistor RS 10 k02 1 L L ﬁ:’ BCS47 T° 754
' = | =, £ B3 14
7 | Resistor Ré 10 kD2 1 I — % 10k oo 1
8 | Resistor R7 ECRER i 6
2sistor )
— - - £ —1 LM339 R7 | Q3 '§4. | LED3 (Yellow
2 | Transistor Q1-Q5 BC547 5 :.'E 10Kk 12 J.:' 1 BC547 W B0RG
10 LEDs (Green / Yellow / Red) 5 - 5
. | (Level) | . s RS R7 i :
11 | Potentiometer (VR) | 10kQ | 1 T 10k 4 9 Jm_ 1 BC547 g"‘ﬂ f;ifﬁwl
12 | Battery Connector - 1 =
¥ R 4
APPLICATIONS 10k S 105 rea
(Set Full 4 Low
» Portable device battery monitoring i Level) 1 = T

UPS and Inverter systems =

Ebikes, Power banks S e O
Mote: When battery voltage is high, all LEDs glow.

As voltage decreases, LEDs turn OFF one by one from Green to Red.

WORKING § CIRCUIT ON BREADBOARD

The battery voltage is applied to a resistor

DIY electronics projects

divider netwaork that creates stepped reference
voltages. These reference voltages are
compared with the battery voltage using the
LM33% comparator IC.

When the battery voltage is higher than a
reference level, the corresponding comparator
output goes LOW, turning ON the transistor
and the LED.

As the battery voltage drops below each
reference level, the respective LED turns OFF.
Thus, the number of LEDs glowing indicates
the battery level.

PRECAUTIONS APPLICATIONS / FUTURE SCOPE

1. Connect the circuit as per the circuit diagram. The Battery Level Indicator works as « Ensure correct polarity of the battery. s Can be used in lithium-ion battery
; expected. The LEDs indicate different

2. Connect the battery (3.7V - 12V) to the input. Battanytavals: * Do not exceed the maximum supply packs, UPS, solar systems.
3. Adjust the potentiometer (VR) so that all 5LEDs — 100% (Full) voltage (up to 12V). e Can be interfaced with microcontroller

LEDs glow at maximurn battery voltage. 4LEDs — 75% * Lse proper resistor values as specified. for digital battery monitoring.
4. Slowly decrease the battery voltage and 3LEDs — 50% * Do not short the battery terminals. + Can be extended to 10-level or

2 LEDs — 25%

observe the LEDs turning OFF one by cne. 1LED — Low (Recharge) * Handle the IC and components graphical display using bar graph

5. The LEDs indicate the battery level, carefully. LED / LCD.

* Useful in electric vehicles and portable

devices.

This project is simple, low cost and useful for real-time battery monitoring.
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14. BURGLAR ALARM USING LASER

To design and implement a
Burglar Alarm system using
Laser and LDR (Light Dependent
Resistor). When the laser beam
falling on the LDR is interrupted
by any object, the alarm (buzzer)
gets activated to alert about
unauthorized intrusion.

COMPONENTS REQUIRED

Component Epenﬁcmm.”fahm fhn-rnt:.r
1 Laser Diode 5V, Class Il 1
2 | LOR(UghtDependert Resistor) | GLSS528 | 1
3 - LM358 Comparator IC | - 1
4 - Resistor R1 10 k2 1
5 - Resistor R2 | 10 k2 (Preset) - 1
_-5 - Resistor R3 | 1 k2 - 1
7 L Resistor R4 | 1k} 1
8 | Transistor Q1 I BC547 1
9 | Buzzer l 5V Al:twe 1
10 -Caparcitur C1 | 10 |.|F.u"16".l’ 1
1" - Capacitor C2 | 0.01 pF 1
12 | DCPowerSupply | 5V/9VDC | 1
13 | Laser Mount / Holder | - | 1
14 - Base Bnard-r’ PCB | - 1

APPLICATIONS

Home and office security
* Entry point protection
Safe lockers and cabinets

Banks / ATMs / Museums
DIY security systems

The laser diode continuously falls on the LDR.
When there is no obstruction, the LDR resistance
is low and the output of LM358 is LOW. Hence,

s BLOCK DIAGRAM

o l ! GamBAHGT TraDn1s|stcar
_ . : river
(Transmitter) | (Receiver) (LM358) (BC547)

DC Power Supply
(5V / 9V)

the transistor remains OFF and the buzzer is silent.

When any object (human intruder) interrupts the
laser beam, the light falling on the LDR reduces
suddenly and its resistance increases.

This makes the voltage at the non-inverting

(+) input of LM358 higher than the inverting (=)
input voltage.

Therefore, the output of LM358 becomes HIGH,
turning ON the transistor BC547. The buzzer
gets activated and produces a loud sound.

PROCEDURE

1. Connect the circuit as per the circuit diagram.

2. Fix the laser diode on a stand facing the LDR
at some distance.

3. Connect the 5V/9V supply and switch OM.

4, Keep the laser beam directly on the LDR.
The buzzer should be OFF.

5. Now try to block the laser beam with your
hand or any object.

4. The buzzer should start ringing.
7. Adjust the preset (R2) for proper sensitivity.

The burglar alarm system using laser « Do not look directly into the laser beam.
works successfully. When the laser

CIRCUIT DIAGRAM

W5V /9V) . +V 5V / 2V) I
® [
! |
Laser
Transmitter R LDR . Buzzer
(5v) (Receiver) (Alarm)
9V Active
R1 3
10k '
2 BC347
i
R2
10k ( + |
(Preset) —— 1
10pF 0.01uF
When the laser beam is interrupted, the LDR resistance increases.
This changes the voltage at the + input of LM358 and the output goes HIGH,
turning ON the transistor and activating the buzzer,
CIRCUIT ON BREADBOARD
¥ TR

|

lﬁ;ﬂnn..

EE BN oa L]

| B B B .

E B & E & -

" 8§ & B = -

......

'F-'_'ﬁ
i & l-lJll E
L B | B F B E &8 [ |
= L | L] L ]
| L] o ]

L]
-
‘W
L]
L]
L]
-

PRECAUTIONS FUTURE SCOPE

* Can be enhanced with multiple laser
beams for wide area protection.

: s Use proper laser diode (Class I) for safety.
beam is blocked, the buzzer gets + Can be interfaced with GSM module
activated immediately, providing an

effective security alert.

» Ensure comect polarity of power supply.
Adjust preset carefully for sensitivity.

Keep the laser and LDR property aligned.

to send SMS alerts.

* Can be integrated with siren, relay
and automatic door lock systerns.

+ Can be replaced with IR transmitter
and receiver for safer operation.

This project is simple, low cost and highly effective for security applications.
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15. SOLAR MOBILE CHARGER

To design and implement a

Solar Mobile Charger using
solar energy. The circuit
converts solar power into
electrical energy, charges

a 3.7V rechargeeble battery
and provides a requlated
5V output through USB

for charging mobile phones

and other devices.

COMPONENTS REQUIRED

5.No. Component Specification | Cuantity
1 | Solar Panel Coev/3W | 1
2 | Diode (D1) | 1Ns819 | 1
3 | Transistorfan) | Becsaz | 1
4 | Resistor R BET-EE
| 5 - Resistor R2 - 1 k{2 1
6 | Resistor R3 | 22k0 1
7 | LED (Charging) | Red 1
8 | Battery | | 3.7V Li-ion 1
9 | BoostConverter  |MT3608 Module | 1
10 | Capacitor C1 (47O uF 16V | 1
11 | Capacitor C2 100 pF £ 16V | 1
12 | Capaciter C2 | 220F718v | 1
13 | USB Female Socket | 5V Output | 1
14 | Switch (SPST) | ON/OFF | 1
15 - Cﬂnnect.ing Wires - - - As req.

APPLICATIONS

L ]

L

Mobile phone charging
Power banks

Emergency charging
Qutdoor and travel use
Renewable energy projects

WORKING

The solar panel converts sunlight into electrical

energy and provides DC voltage.

This voltage is passed through a diode (D1)

which prevents reverse current flow.

The transistor (Q1) along with resistors controls
the charging current to safely charge the 3.7V

Li-ion battery. The LED glows indicating charging.

The stored energy in the battery is fed to the
MT3608 boost converter through the switch.
The MT3508 steps up the battery voltage to a
regulated 5V output which is available at the
USB port to charge mobile phones and other
USB-powered devices.

PROCEDURE

1.

Connect the circuit on breadboard as per
the circuit diagram.

2. Connect the solar panel to the input side.

3. Expose the solar panel to sunlight.

Observe the LED - it should glow indicating
battery charging.

5. After some time, the battery will be charged.

6. Turm ON the switch to power the boost

converter,

Connect a mobile phone to the USE output
and observe charging.

= BLOCK DIAGRAM

Solar Panel Charging Circuit Battery Boaost Converter 5V USB Output
(6V/3W) —| (BC547 +Dicde) —» (3.7V Li-ion) 'r-—-i-| (MT3608) —» | (For Mobile

—l Charging)
i [ l
CIRCUIT DIAGRAM
D1
1N5819 SW
_H * ON / OFF
= { J&—
' ” R1
SOLAR 10k0 i
PANEL —+ | IN+ OUT+ —¢
6V 3W) % -
” ' MT35608 USB
iy | BATTERY et cl =5 | FEMALE
| 3.7V Li-ion CONVERTER to | BV Output
E= +] €1 W, LED = e—1| In OuT- — 2=
T 470uF (Charging) )
16V )
100pF
16V

Note: The solar panel charges the 3.7V battery through a simple charging circuit.
The MT3608 boost converter steps up the battery voltage to a stable 5V for USB cutput.
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C1 LED c2 MT3608 Module C3  USB Output
470uF (Charging)  100pF 22pF (5V)

PRECAUTIONS

The solar mobile charger successfully charges  Ensure correct polarity of solar panel, » Add battery level indicator using LEDs.
the 3.7V Li-ion battery using solar energy. battery and USB autput. » Use MPPT charge controller for better
The boost converter provides a stable 5V

output to charge mobile phones and other

devices. s Use good quality solar panel for better * Add protection circuits for overcharge,
over-discharge and short circuit.

+ Do not reverse the battery connection. efficiency.

efficiency.
s Dirnot averchane o over dischange » Use higher capacity battery for faster

the Li-ion battery. and long backup.

* Keep the circuit in sunlight for efficient * Design compact PCB version for
charging. commercial use.

This project uses renewable solar energy and is eco-friendly, low cost and highly useful.
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