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CHAPTER - 1
Introduction to LED

1.1 Introduction

Traditionally following typesof lampsare used to convert el ectrical energy

into light energy.

1)

2)

3)

4)

Incandescent Lamp : Incandescent lamp uses tungsten filament. When
current is passed through filament a light is produced. The filament is
enclosed in an evacuated glassbulb filled with agas such asargon, krypton,
or nitrogen that hel psincrease the brilliance of thelamp and also helpsthe
prevent the filament from burning out.

Intensity of light ismeasured by unit Lumens and Incandescent light gives
approximately 200 luminous flux (Im) light by 25W lamp. They are
commonly used as light source.

Compact Fluorescent Lamp (CFL) : Thisisalso known asan energy saving
light bulb, isatype of fluorescent lamp that fitsinto a standard light bulb
socket or plugs. CFLs have a longer rated life and use less electricity.
CFLs typicaly save enough money in electricity costs to make up for
their higher initial pricewithin about 500 hoursof use. A 15W CFL produce
the same amount of light as a 60 incandescent bulb (approximately 900
lumens or 60 lumens per Watt).

Neon Lamp : A neon lamp is a gas discharge lamp containing primarily
neon gas at low pressure. The term is also used for similar devicesfilled
with other noble gases, usually to produce different colors. A small electric
current which may be AC or DC, is passed through the tube, causing it to
glow orange - red.

Light Emitting diode (LED) : LEDs are special diodes that emit light.
LED devicesare becoming popul ar because they consume very less power
than other light device. LEDs have been used in electronics circuit for
long time. They are available in red, yellow, green and multicolor and
mainly used as indicators in electronic devices.

But the new technological makes it possible to have white LEDs. Super
bright LEDs made it possible to get more light with very low power
consumption. Therefore now LEDs find its use as a light source.
LEDsaresofar usedindigital display , indicator on electronic instruments
like TV, Computer. But now they started finding application in making
bulb, torch, and emergency lamps, traffic signal, street lights and so on.




1.2 LED
LEDs are diode, which emits photons. They gives lights when current

is passed through them. Since it does not required heating of filament or gas, it
does not have the problem of burning out.
LED are shown by following symbol -

2
i

Anode + I/' — Cathode

Circuit Symbol

Reflector
Reflector

LED Chip

I <\ Positive
+

flat side is Megative

>

Figure: super flux LED

Figure: Light Emitting Diode (LED)

Polarity of LED isindicated by size of its leads, lead with longer lead is
positive and lead with short length is negative. Super flux LED's one corner is
flat that is called negative.



1.3 Light comparison table
Following is the comparison of various lighting option. It clearly shows
white LED(WLED) are the most energy efficient and durable option.

Sr. | Lamp type Home made | Incandescent| Compact WLED

No. kerosene Fluorescent

1 | Efficiency 0.03 5-18 30-79 25-50
(Lumeng/watt)

2 | Rated Life Supply of 1000 6500-15000 | 50000
(Hours) kerosene

3 | Durability Fragile& Very Fragile | Very Fragile | Durable

Dangerous

4 | Power 0.04-0.06 5w 4w 1w

consumption | Liters/hour

(Source:www.users.tpg.com.au/users/robkemp/Power/
ConsumptionTables.htm www.thrive.in )

Advantages of using LED:

1) A Rangeof colors:- LED are availablein variety of colourslike aviolet,
blue, yellow, green, orange, red and white.

2) Efficiency :- LED consumes very less energy they are very efficient than
incandescent bulb.

3) Low maintenance :- LED does not necessarily need maintenance. Their
rated life is 10000 hrs.

4) Durability :- LEDs are extremely resistance to shock, vibration.
5) Thelow operation voltage of LEDs eliminats sparks.

Disadvantage
1) Theviewing angleisless.
2) Direct viewing into LED may damage your eyes.



CHAPTER - 2
Basic Electric Concepts

This chapter will introduce you to basic electric concepts such as current,
voltage, ohm's, power; AC and DC power supply etc.

2.1 Current

The amount of electrical charge (current) flowing through the conductor
is called Current. The unit of current is called the ampere (abbreviated amp or
A). Symbolized with an 1.

Types of Current : There are two types of current.
1) Direct current and
2) Alternating Current.

1) Direct current (DC): DC current always flow in one direction and its
direction and rating always remain the same..

The current we get from the cells or batteries is DC Current. It has
fixed polaritiesi.e +ve and -ve terminals.

2) Alternating Current (AC): Thedectric current whose direction and rating
is aways changing is called A.C. The number of such changes in one
second is called frequency. In Indiawe get 50 HZ frequency.

Measuring current

Remember following steps, while measuring currents.

1) Please checks if you have selected appropriate scale of current on
multi-meter. following are conversion units. 0.1A= 100MA

1000 micro Amp. (UA) = 1 Mili Ampere (MA)

1000 Mili Ampere (MA) = 1 Ampere.

1000 Ampere (A) = 1Kilo Ampere (KA)

2) The current is always measured in series.

A /7/7 Kk
|l>! Red
— probe

i ._\multi-meter
\A GND
_ A q
. ) VL/

Battery Black probe

Figure 2.1 Current measure
8



3) Ensure multi-meter switch is on DC current position, then connect red

probe of multi-meter to positive terminal and black probeto other terminal
as shown in the figure.

2.2 Voltage

Voltage is defined as the amount of energy required to move a unit of
electrical charge (current) from one place to another. Voltage is represented by
symbol V. We get 230V AC supply in our homes. Standard pencil cell batteries
used in the torch/radio are 1.5V DC.

Measuring voltage
Remember following steps, while measuring voltage.

1) Please check if you have selected appropriate scale of voltage on multi-
meter. Following are the conversions

1000 Micro Volt (uV) = 1 Mili Volt (MV)
1000 Mili Volt (MV) = 1 Volt (V)

1000 Volt (V) = 1 Kilo Volt (KV)
Above values are indicated on multi-meter. The high voltage values are
used in Power station.

2) Thevoltageisaways measured in parale or across the load.

multi-meter

™

Battery

Black probe

Figure 2.2 Voltage measure

3) Ensure multi-meter switch is on DC voltage position, then connect red
probe of multi-meter to positive terminal and black probeto other terminal
as shown in the figure.

2.3 Resistor
Resistor is electrical device that act to limit current flow in the circuit and

at the same time lowers voltage levels within circuits.

The resistor represent by (R)
The symbol of aresistor used in circuit is shown below
o—"VWVWAN— ¢

. R
Figure: - circuit symbol
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Figure :- Resistor

The unit of resistor is Q = ohm
Resistors are very small in size. Their value is indicated by color codes

printed on it.
Resistors are used in electronic circuitsto limit current as well as voltage.

24 0Ohm'sLaw
Ohm found out that the current flowing through the conductor is directly

proportional to thevoltage applied toit. Therelation between voltage and current
flowing through it is shown by the formula. V=IR

I=V/R

R=V/I

4 |
= R =
V_

Figure 2.4 Ohm's Law Concept

Ohms law is useful to find out the unknown parameter in the circuit if the
value of any two of the three (V, I, R) is known.
2.5 Power
Electrical power isdefined astherate at which electrical energy issupplied
to acircuit or consumed by aload.
Power (P) = Voltage (V)* Current (1)
P=V*I

The electric potential difference (V) and the current (1)

Power is measured in Wattage. It is represented by P,
1000W = 1 Kilo Watt (KW)
1000KW= 1 Mega Wett (MW)

10



If 200W is printed on the bulb that means that is consumes 100W power
per hour.
P =V~*
100 = 230*1
| =100/230
=044A

2.6 Capacitor

Function of capacitor isto store electrical energy and give it again to the
circuit, whenever required. When voltage is applied to a capacitor. It stores
chargeonitsplate. One side stores positive charge and other plate stores negative
charge

Symbol for a capacitor is shown below.

—
£ aI%
C C H|=

Figure 2.5 Capacitor symbol

The capacity of capacitor to store electric charge is known as capacitance.
It is denoted by C. Capacitance is measured in Farad, but Farad is very large
dler units are Micro Farad (uF), Neno Farad (nF), and Pico Farad

ﬂ ‘ative sign printed on the

~ : | ad. Longer lead indicated
polarized symbol T 1. In ceramic CapaCitorS
fived capacttor yminal to any lead.

Electrolytic Ceramic
Figure 2.6 : symbol and symbol of capacitor

Applications
Capacitors are used for following purposesin LED circuits

1) They are used to store temporary charge.
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2) It blocksthe flow of DC voltage and permits the flow of AC voltage.
3) It bypasses (grounds) the unwanted frequencies in emergency lights.

2.7 Diode
Diode is adevice which allows flow of current only in one direction.
When positive voltage is given to the anode and negative voltage given to the
cathode, the diode isin forward bias and this means diode will alow current to
flows. When we give negative voltage to anode then diode is in reverse bias
condition this means diode restricts flow of current.
The symbol of diode is given below.

==l

Anode L1 Cathode | Anode

| E——— —
+ Cathode

white ring

Figure 2.7: circuit symbol

Negative termina of diode is indicated by white ring.

Testing diode on multi-meter
Diode gives voltage drop of 0.6V. Follow following steps to test diode on
multimeter

i)  Select 'diode position on multi-meter.

i) Connect red probe of multi-meter to positive terminal (anode) of diode
and black probe of multi-meter to negative terminal of the diode. If we get
0.6volt on multimeter, then diode in working condition.

Application:
Diode are used in circuits to convert ac voltage to dc voltage e.g.: ac/dc
power supply, voltage regulator circuit.

Battery connection:
1) Seriesconnection

|
+ — it
V2 = RI,
1.5V |

Figure 2.8: - battery connect in series
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Two or more batteries are connected in series to get more voltage. In this
connection voltage increases but current flowing through the circuit remains
constant.

V = v1+v2+v3+.......
The one cell voltageis 1.5v; if we connect three cellsin seriesthen we get
total voltage as given below.
V =vi1+v2+v3
=15+1.5+15
=4.5volts
Thisistotal out put voltage from the series circuit.

2) Parallel connection

0 =)

| + f_’ + ~ g

|''mn ' ' RIS

AV — V2—_ V3_—  output j%

- _ _ 1 K]
O

Figure 2.9 :- battery connect in parallel

When two or more batteries are connected in parallel form as shown in
the figure. Then voltage remains the same. Current flowing through the circuit
increases.

I=11+12+13 .........

2.8 Electric Circuits

An electric circuit can be categorized as Basic circuits, parallel circuits

and series and parallel combination circuits.

1) Basic Circuits:-

- ! =3

LED

3v

L
1

Figure 2.10: - LED connect on battery

When the 3v battery is connected to the single load/LED then the current
will flow from positive terminal through load to the negative terminal of the
battery. Suppose you don't connect load (LED) to the battery then current will
not flow from the battery.
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2) Series Circuit:-

LEDI1
L
+

o= =
LED2

-+
[ LED3

Figure 2.11 :- Increase voltage level

A load are connected one after the other to forms a series circuit. The

current flowing through al loadsin aserieswill be the same. Series connection
needs more voltage.

3) Paralle Circuits:-

3Vi_ l + l+ l +
T IIZE IZZE 13@

LEDI1 LED?2 LED3

Figure 2.12: - Increase current capacity

When LED bulb/load are connected in paralel they will glow brightly
with same voltage but more current will be drawn from the battery and battery
will get discharged fast. The current from the battery will get divided equally
into each of the three branches in this arrangement. This means three times the
amount of current will flow from the battery.i.el =11+12+ 13

4) Combination of series and parallel:-

VB=6V LED — LED — LED — LED LED

— =) =) =) =) =B

LED LED LED LED LED

|+

Figure 2.13: LED connected in series and parallel combination

It combines both features of series and parallel circuits. The circuits
explained above will be used depending on our need. The type of application
connected to the battery will decide how fast the battery will gets discharged.
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CHAPTER - 3
LED Lighting units

After studying basic electrica terms and electronics component needed to
make LED lighting units. We will learn to assemble LED lights. These chapters
will introduce you with standard LED circuits tested at vigyan ashram. You can
purchase components as per the part list and starts manufacturing LED lights.
You will need following tools before starting assembling LEDs.

1) Soldering gun 25 W  2) Flux 3) Soldering wire
4) Cutter 5) Wire striper 6) Multimeter
7) Nose plier

Remember circuits given in the chapter are made with a objective that local
electrician from village can assemble LED lights himself. He can also make
decorative items based on application of LEDs.

Procedure for making circuits:

i)  Wearegivenlabel inpartlisttoall component such asResistor R, Capacitor
C, Diode D, and LED L.

i) Take components as per given part list.

iii) Identify polarity of all components and then mount on Printed Circuit
Board (PCB) as per given circuit diagram.

iv) Soldering procedure :
a) Clean the lead
b) Apply flux
c) Take metal
d) Point to solder (be careful)
€) Soldering wire, remover insulating cover with the help of pliers.

v) Fit the casing and switch properly in the unit. Look at the circuit and
shape of casing carefully. Standard casing can be purchased from market
or from Vigyan Ashram. Standard PCBsfor theLEDs are available Vigyan
Ashram.

3.1: Emergency Lamp

Introduction

This circuit consumes very less power than CFL lamp and incandescent
lamp. The lamp takes 8 hours for battery to get charged and gives 28 hrs
backup.
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Figure 3.1: - Emergency Lamp
Part list
Component name Value Quantity
Diode D1-D3 1N 4007 3
LEDL1-L10 Super flux LED 10
Resistor R1 470 ohm 1
Switch SPST 1
Battery 6v (4.5AH) Sealed
lead acid battery 1
Transformer 9-0-9 v and 1 Ampere output 1
PCB Circle and sguare shape 1
LEDL Green 1
Wire Multi strand 2 meter

Working of emergency lamp

In the emergency lamp 9v charger is used for charging. 6v battery can't
be charged with 6v so we have provided a9v charger. In thelamp single pole
singlethrow (SPST) switchisused for switchinglamp ON. Thislampisdesigned
to give 28 hrs backup.

It is advisable not to charge battery more than 8 hours because that affects
battery life or there are more chances for damage of battery.

16



Features

1)
2)
3)
4)

It is operates on 6V (4.5AH) battery.

Low power consumption. Consumes up to 0.5waitt.

It gives backup for 28 hours.

It can be used by hawkers who do businessin late evening.

Power calculation For Emergency Lamp

Total LEDs used in emergency lamp are 10.

Given Input voltage V = 6V

Current drawn { measured on multimeter reading} | = 0.08A
P=V*|

P=6V * 0.08A

P =0.48 W approximately 0.5 W

Power consumed by emergency lamp is 0.5 W.

3.2. LEDAC Lamp
| ntroduction

second is LEDs circuit. One
disadvantage of thiscircuitis6 LEDs
areinseriesand if onegetsburnt then
wholecircuit stopsfunctioning. It can
be used as a night lamp or as alight
source in place kerosene lantern is
used. Thislamp can be used directly

into 230V AC sockets.
Figure 3.2: Low power LED ﬂflﬁ L 5 gmx
lamp operates on 230v. ¢ i

Thislamp usestwo circuits, one converts AC voltage into DC voltage and

R =
o

+_zzf L1n
T W g
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Part List

Sr.No. [ Component name Value Quantity

1 LED L1-L6 Super flux LED 6
2 Diode D1to D4 1N4007 4
3 Capacitor C1 474k (250v) 1

C2 22Uf (63v) 1
4 Resistor R1 470k0Ohm 1

R2 330 ohm 1
5 PCB Circle and sguare shape 1
6 Wire Multi strand 1

Working:

230 volt AC input is given to the circuit. Current and voltage is reduced
and is given to diode bridge circuit. The diode bridge circuit's main function is
to its convert AC voltage into DC voltage and that DC volt is given to LEDs.
The LEDs are connected in combination of series and parallel.

Features
1) It operates on 230v AC. 2) Low power consumption up to 1 watt.
Application:
1) Useasnnight lamp.
2) It can also be used where less light is needed. E.g. -: Toilets
3) Moreusefull at the time of loadsheding in rural areas.
3.3: 12v DC Lamp
This lamp runs on 12V battery and can be used in solar application. At

Vigyan ashram we haveinstalled theselamp systemsusing 12 v, 7.5AH battery.
We get backup of 21hrs for two lamps. It consumes 2 Wetts of power.




1Nd0O7 R
+ =
D1 10 ohm
n s *
4 57 L 572
+ N el &
12V . - g
s 57 s 57
DC LZL_E?- e v =
+ -+
T L LB 57 Lo
vﬁz- il <"

Figure 3.3: DC lamp (12 Volts)
Part List

Sr.No. | Component name Value Quantity

1 LED L1-L9 Super flux LED 9

2 Diode D1 1N4007 1

3 Lead acid Battery 12v (7.5AH) 1

4 PCB Circle diameter 1.65" 1

5 Wire Multi strand 1

6 Resistor R 10 ohm 2w 1
3.4:6vDClamp

Theinput 6v isgiven to the paralel and series combination of LEDs. This
circuit does not need diode because one LED requires 3 Volts therefore two
LED in series connection require 6v. When one lamp is connected to the battery
we can get abackup of 54 hours. This system getsfully charged in 8 hours. The

circuits consumes to 0.5Watt power.

MaoDy R + poriive
o1 10 ohrn & n +
L1 L3 L5
+
av DC L4
45AH L2 % L
Battery - B =

— Megative

Figure 3.4 :- DC lamp operate on 6v battery
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Part List

Sr.No. [ Component name Value Quantity
1 LED L1-L6 Super flux LED 6

2 Lead acid battery 6v & 4.5AH 1

3 PCB Circle diameter 1.65" 1

4 Wire Multi strand !

5 Diode D1 IN4007 1

6 Resistor R 10 ohm (2w) 1

3.5:9vDC Lamp

Input 9v is given to the series and parallel combination of LED circuit.
These circuits do not need diode. The three LEDs are connected in series;
therefore input voltage required is 9v. The number of LEDs connected in series
depends upon battery voltage. This lamp light can run continuously about 45

hours and consumes up to 1.5w power.

switch 1N4DDT R
T o
+ k v ¥
av %*S ‘ e il
pC " + *
battery Vi 5z AV
_T e | [ g
Figure 3.5: 9v DC lamp
Part List
Sr.No. | Component name Value Quantity
1 LED L1-L6 Super flux LED 6
2 PP3 battery 9v 1
3 PCB Circle diameter 1.65" 1
4 Wire Multi strand "
5 Switch SPST 1
6 Resister R 10 ohm (2w) 1
7 Diode D IN4007 1
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3.6 Torch

Introduction

This torch use for genera purpose. This torch use two cells, if we want
more brightness then connect three cells and one diode connect in series. With
two cellswe get 3V supply and with three cells, we can get 4.5V supply. Torch
works continuously for 50 hrs.

switch

A RERRRE
P NN

Figure: parallel connection for torch

1N4007 D

ATRERRR

Figure 3.6: parallel connection for torch
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For two cells (3V) Part List

Sr.No. | Component name Value Quantity
1 LED White BBR 5mm 12
2 Cell 1.5v 2
3 PCB 1.5" diameter 1
4 Wire Multistrand Y% meter
For three cells (4.5V) Part List
Sr.No. | Component name Value Quantity
1 LED White BBR 5mm 12
2 Cell 1.5v 3
3 PCB 1.5" diameter 1
4 Wire Multistrand Y% meter
5 Diode D 1N4007 1
Features
1) It operateson 3V and 4.5v.
2) Low power consumption. It Consumes up to 0.8 watt.
3) It gives backup for 50 hours.
3.7 : Torch using Series and Parallel connection
T Man O
) 470
i R1 53 IN4D0T ™4007  IM4DOT |
= .:tv-.'-;mr H_DI
'—-é .—;Zﬁ.—-—:,ur- e 04 D§ 0B
b : N?cin:- I
=i | B YV 6 ey Vs
s <.‘E:J:“ Ry w_| lls-.u.l LENZR L E-: SRV E;f"‘i LD
e '

3.7 : Torch using Series and Parallel connection
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Part List

Sr.No. | Component name | Value Quantity

1 Diode D1-D3 1N 4007 3

2 LED L1-L20 White BBR 5MM 20

3 Resistor R1 470 ohm 1

4 Switch SPDT 1

5 Lead acid Battery 6v (4.5AH) 1

6 Transformer 9-0-9 v and 1 Ampere output 1

7 PCB Circle and sguare shape 1

8 LED L Green 1

9 Wire Multistrand 2 meter
Features
1) It operateson 6v lead acid battery.
2) Backup of 25 hrs.
3) Itisconsumes 0.7watt power.
3.8: Small Torch

+ .J, g
av +— v
Eatl'&nr A N
T 4 qqnﬁm
switch 10ahm

Figure 3.8 :- torch using 9v battery
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Part List

Sr.No. | Component name Value Quantity
1 LED (White) or super flux White in 10 mm 2
2 Dry battery ov 1
3 Resistor 10 ohm 1
4 Switch SPST 1
5 Plastic box 1
Feature:-

1) It continuoudly runsfor 50 hrs.  2) It takes very less power up to 0.8w.

39: LED strip

LED strip can be used as tube light or it can also be used as lights for two
wheelers. While assembling you can makea L ED strip with all LEDs connected
in series. Care should taken while doing the connections. Positive of one LED
should not be connected to positive of other LED in series connection. Secondly,
you can make AC to DC converter circuit. Also carefully observe the diode and
capacitor polarity while mounting them on PCB board as per given circuit
diagram.

22uf and 160v capacitor isused in the circuit to increase voltage level and
give thisto 35 LEDs. Only 50 LEDs connect in series this is very important
thing in this circuit. One drawback of the circuit isthat if one LED gets burned
in the circuit then the whole strip will not work. That time you have to check
every single LED to detect faulty one.

)

K
S

el tl ol L
4 - 2 1“‘]\)
-

¥ + Bt B
K—k—
T
T3
At Ry
< i

3

+ W oAy

+ 5y .t
S

=

11
[l

==

Figure 3.9:- LED strip operate on 230 volt.
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Part List

Sr.No. | Component name Value Quantity

1 LED L1-L35 Super Flux LED 35
2 Diode D1 to D4 1N4007 4
3 Capacitor C1 474k (250v) 1

C2 22Uf (160v) 1
4 Resistor R1 470kOhm 1

R2 330 ohm 1
5 PCB Circle and sguare shape 1
6 Wire multistrand 1

3.10 Mobile chargers using pedal power

A mobile phone can be charged using following circuit with the cycle
dynamo. A standard dynamo of 12v and 500mA output is use 12v output is
step down up to 5.9v and 400mA is given to the cell phone.

aut put
fromn pedal power

12v Sh0m,

HEAT SIMi.
SEErEey
N 7m0 1©
1 3
p Kok 2 g
D y
| cr—— DU pax.
- 01UF 4| 52v4Doma
1000UF .
35y LED M T

=

Figure: 3.10 - Mobile charger using pedal power
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Pin configuration of 1C 7806

O
pin:
|C 78086 1 INPUT
2 Ground (GNDO)
‘ 3 OUTPRUT
1 23
PartList
Sr.No. | Component name Value Quantity
1 LED WhiteBBR5MM 1
2 DiodeD1toD4 1N4007 4
3 Capacitor C1 1000uf (25v) 1
C2 0.1uf 1
4 Resgor R1 1kOhm 1
5 PCB Square 1.5*2" 1
6 Wire multisrand Yometer
7 IC (Voltageregulator) 7806 1
8 Dynamoor (12vacmotor) | 12v& 500mA 1
Features:-

1) You can charge battery without grid power.
2) Battery chargewithin 1 hr.
3) Output from circuit is 5.9v with 400mA.

3.11 Microcontroller use for to drive LEDs

We load program in microcontroller |C and then to drive LEDs aso you
can different type of to drive LEDs such as running lighting, flashing, and
continuous ON etc. use microcontroller

Advantage is program can be change in number of time. We use AVR
microcontroller and in thismicrocontroller programloaded by usng AV R studio
(cross compiler) software also required hardware (evolution board). First you
can write program in any editor such as notepad, WordPad and programmer
notepad, and then program to run in AVR studio and then burnin the IC. You
can download AV R Studio softwarewww.atmel.com onthisweb site.
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Switch
= @v Dattary

C2

figure3.11: Super flux LED runninglightingusing AVR Microcontroller.

PartList
Sr.No. Component name Value Quantity
1 LEDL1-L4 \White BBR 10MM or super flux 4
2 Capacitor C1 0.1uf 1
Cc2 0.1uf 1
3 Resistor R1 510 0hm 1
R2 560 ohm 1
R3 68 0hm 1
4 PCB Square 1
6 Wire multistand Yometer
7 |C (AVRMiaoconrdler) ATmega8L 1
8 Battery (pp3) v 1
9 IC base 40 or 28 pin 1

Pin configuration of | C ATmega 8L
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(RESET) PC6 o 1

{XCK/TO) PD4 d&

vee dr

GMD e
(XTALUTOSCT) PBE 04
(XTAL2/TOSC2) PB7 C{10
(T1) PD5 i1

(AINO) PDB {12

(AIN1) PD7 i3

(ICP1) PBO {14

(RXD) PDO o 2 2
(TXD) PD1 43 IC 25
INTO) PD2 O 4 25
{ } ATMega

(INTHPD3 S o 24

22
22

PC5 (ADC5/SCL)
PC4 (ADC4/SDA)
PC3 (ADC3)

PC2 (ADC2)

PC1 (ADC1)

PCO (ADCO)

GND

AREF

AVCC

PB5 (SCK)

PB4 (MISO)

PB3 (MOSI/OC2)

FBZ (SS/IOC1E)
PB1(OC1A

TOgroaTT TOT

We write Program in assembly language, also you can write another

program in assembly or ¢ language.

/I program in assembly language for to running LED lighting //

.include "m8def.inc"

.Cseg
.org0

[di r18, low(RAMEND)
out SPL, r18

[di r18, high(RAMEND)
out SPH, r18

Idi r16, 0b11110000
out DDRD, r16

loop:

Idi r16, 0b01110000
out PORTD, rl16
rcall delay

[di r16, 0b10111000
out PORTD, rl16
rcall delay
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Idi r16, 0b11010000
out PORTD, r16
rcall delay

Idi r16, 0b11100000
out PORTD, r16
rcall delay

Idi r16, 0b11010000
out PORTD, r16
rcall delay

Idi r16, 0b10110000
out PORTD, r16
rcall delay

rjmp loop

delay:
Idi r20, 200
again:
delayl:
[di r21,200

not_yet:
delay2:
Idi r22, 10

againl:

decr22

brne againl

decr21

brne not_yet

dec r20

brne again

ret
Features:-
1) It takesvery less power to drive LEDs.
2) The output from microcontroller is very less about 20 mA.
3) The constant voltage provide to LEDs.
4)  You can change in program number of times.
Applications:-
1) todrivetheLEDs.
2) Thekeyboard interfacing on the LCD screen.
3) To drive the motors.
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CHAPTER - 4
Charging System

Different sources of power can be used to power LED lights. Following
are common sources of power to charge batteries :-
1) Grid Power 2) Solar Power  3) Pedal Power

4.1 Grid Power

Electric supply from Electricity Company is230V AC. But all electronics
component needs DC supply. To charge batteries from 230AC , a charging
circuit is required to convert 230v AC into DC.

DC voltage
2 r
7\32‘] 4 ondinary ] battery 6v DC LED lamp
‘\-'ollagc power supply i 4.5AH output
input
(load)
Figure 4.1 Battery charge using grid power
4.2 Solar Power

Batteries can be charged using solar panel. Thissystem isvery usefull for
remote areas tribal areas.

Sumlight falls on 4+ |J:| - L

Paael 32%5 Battary 6V 4.5 AH
lead acid battery

Stheon Cell —

Figure 4.2 :- Block Diagram of Charge battery from solar Panel

Selection of solar panel
You need low LED bulbfor 3 hrsaday. Thismeansyour power requirement
is 30watt per day.
Normally assume you will get 6 hrs of good quality sunlight in aday.
i.e. you need solar panel which will give 5W of power.
Power (p) = Battery voltage * current
30 = 6v* current
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5A = Current
This means we will need battery of 6v and 5AH.

Table : Different battery charging current rate

Sr.no| Battery type Battery | Battery | Cutoff | Over |Battery
voltage | current | voltage | charge | charging
rating | voltage| current rate
1 Seal lead acid 6v 45AH [5.2V 6.4V | 750mA
2 Sedl Lead acid | 12v 75AH 102V |124V |1AMP
3 Lead acid 12v 32AH 10.2v | 124V |3AMP
4 Lead acid 12v 65 AH 10.2v | 124V |5AMP
5 AA (dlarmcel) | 1.5V 180mAH| - 1.6V | 30mAMP
6 Polymer (mobile| 3.6v 720mAH | 2.1V 3.8V | 180mAMP
battery)
7 PP3 (usein 9v 800mMAH | 7.2V 9.4v | 180mAH
multi-meter )
4.3 Pedal power

A normal human being is capable of generating 60W of power. In the past
it was not feasible to use human power to light filament lamps. Sinceit requires
more power . But since LED consumes very little power, its possible to use
human power for lighting application.

Figure 4.3: - pedal power generator

A Permanent Magnet Generator of 1200-1500 RPM, 6Amp, 12V issuitable
for installing on monowheel cycleasshown inthefigure. A flywheel isattached
to the front whed to take of variations in pedaling. Such generators can be
ordered from Vigyan ashram.
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AC dlternators used in the automobiles requires high RPM and due to
induction it becomes heavier to peda them. Therefore they are not directly
suitable for this application.

A cycle dynamo which can be fitted on normal bicycle gives 6W and
0.5Amp. It can be used for small power application.

Following circuit areto control voltage and current for different power
systems.

4.4 Battery Charger

As discussed above for charging batteries from solar/wind/grid or pedal
power, we need charger. Battery charger will be different depending on the
input and output voltage. The circuit's shows charger to charge batteries for
grid power.

Circuit 1 : Input 230V AC, to charge 6V battery

RS 0N

%4
D2
LN
A0
Bz Tnpit
D3 -
999 praom “
Traormer §V 4540
| AmpOp Battery

-

Figure 4.4 :- Battery charger for 6v battery.
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Part List

Sr.No. | Component name Value Quantity
1 Diode D1-D3 1N4007 3
2 Resistors R1 220 ohm 1
R2 470 ohm 1
4 LED L1 Green 5mm 1
5 Transformer 9-0-9 (1A) 1
6 PCB 2*4 cm 1

7 Wire Multistrand 1 meter

In this charger transformer is used of 9-0-9v with 1A output. Feature of
this charger isindicates mains ON, low battery indication. This charger isonly

compatible for 6v (4.5AH) batteries.

4.5 Solar panel

In the market different type of solar panel available any solar panel need

power diode their meaning is current rating of diode become up to 6 Ampere,

these are use for reveres current protection from battery. When current draw
from solar will stop that time current supply from solar panel therefore diode

need for solar panel.

b2

[

T AT -
[ME408
o1

L e
| IME4DE

Sunhght falls on

Fansl

Q:::?
Silicon Cell —¢

Figure: 4.5 Connection for solar panel
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4.6 Pedal power

If you use dternator then need power diode bridge because alternator output
get AC , we required DC voltage for battery charging. The diode convert AC
voltage into DC voltage. If you use DC generator then didn't need four diode

only use one diode for do not reveres current flow from battery.

output from
pedal power

alternator

DC output

IM5408

IM5408

Pl

12V
Battery

Figure 4.6 : Connection for pedal power

Part List
Sr.No. | Component nhame Value Quantity
1 Diode D1-D4 1IN5408 4
2 Battery 12v& 65AH 1
3 DC generator 12v & 5A 1
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CHAPTER -5
Batteries

5.1 Introduction

It is important to known basic about batteries and their maintenance. An
electrochemical battery or more precisely a cell is a device which converts
chemical energy into electricity energy. Dry cell or battery used in the torch or
radio having one time use is example of "primary" cell. In secondary cell, the
chemical reaction can be reversed repeatedly. Charging and discharging of cell
is possible. Chargeable batteries are example of "secondary” cell.

Connections : Batteries can be connected in series and parallel depending
on requirement of voltage and current.

1.5V
N
0 '+
15V +
15V L5V 1.5V L5V T S S
—— —— —— —— 15V 15V —:I:—+ 6V output
3 e
0 |
Increasing the capacity 15V
Increase the voltage in series
0)
L5V L5V L5V
pe— p— p— 3V
15V 1.5V 1.5V
C
Increasing the Both Votage and Capacity

Figure 5.1 Battery Connect in Series and Parallel

5.2 Selection of Batteries
Selection of battery based on application (discuss, what about Ni Cd ... )

35



No.[ Applications Battery capacity Name of Battery
1 Radio |.5v AAA Cdl

2 Lamp 6V Seal Lead acid

3 Torch Ov PP3 battery

4 Emergency torch 6v Sedl Lead acid

5 Mobile 3.6v Polymer

The Ni Cd (Nickel Cadmium) is materia use in PP3 9v general purpose
battery. The PP3 means it use for portable device.
All type of information get about battery give thislink: www.answers.com

How to select correct battery for your work.
First of al, you must get to know your device.
What is device's input voltage (V)
What is its power consumption (wattage).
What is maximum current drain (A).
What is your expected running time by a battery?

i)  Decide battery voltage : Battery pack voltage must be equal or alittle higher
than your device voltage need. For an exact voltage, which battery pack
cannot provide a DC-DC regulator circuit is used. The battery voltage need
for UPSis 12v and 7.5AH, for emergency lamp is need 6v and 4.5AH etc.

i) Decide battery packs capacity (mAh or AH) : The primary cell capacities
indicated in mili Ampere hour (mAh) and secondary cell capacity indicate
in Ampere Hours (AH). This indicated amount of current battery can give
for one hour. For e.g. S0Amp-hr battery can give 80Amp current for 1 hr.

Battery capacity is depended on how much device's wattage and how long
you need to run your device (hours).
Which can be calculated as the follows?

(AH) = _Device's wattage (W) * Time to run (Hours)
Battery Voltage

For Example : For calculating battery capacity to use 9 watts LED device
for 10 hours with 12V battery. Battery capacity is calculated as follows :

Battery voltage is 12v,

Time = 10 hours and device's wattage = 9w.

You can calculate current capacity of battery by using given formula as
the follows:

(AH) = Device's wattage (W) * Time to run (Hours)
Battery Voltage

AH=75
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Battery of 7.5AH current capacity is required.

>  Before ordering batteries you must pay attention on maximum
discharging rating on the specification or description.

»  You must find out maximum discharging current of the device. If
its not available it can be measured by a multi-meter.

»  Maximum discharge rate printed on batteries must be higher than
needed by device.

Secondary cell Primary cell

5.3 Maintenance of Batteries

Avoid over charge and over discharge of batteries. Thiswill increase battery
life.

For sealed maintenance free lead acid batteries, no need to worry about
distill water level only ensure you have battery protection circuit and you
should keep minimum hours for battery charge.

For normal lead acid batteries, check distill water level. The distill water
level check by gravity meter.

Insert gravity meter into battery liquid. Distill water in the battery will be
absorbed by gravity meter. If distill water indicate on gravity meter 10.2mm
for 12v battery then battery isdischarged. If levelson gravity meter indicate
12.2mm then battery is fully charged.

Battery lifewill increaseif you check and maintain distill water level after
every 3 month.

Safety Precautions

According to electric appliance indication please connect battery positive
pole and Negative pole correctly.

Do not charge primary battery i.e. Dry cell.
Do not heat or disassemble the battery even put it into fire or water.

If finding exceptional conditions, such asleakage, crack, please stop using
the battery immediately.
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m  Always use charger with automatic power cut-off function when battery
isfull.

m  Never use NiMH battery charger for Li-ion battery pack, it will cause
battery exploded.

m  Always charge your battery with attention.
5.4 Testing of Batteries

m Overcharge

m Under charge (over discharge)

Over Charge

The full charged battery voltage is 12.6v for 12v batteries. When battery
voltage reach up to 12.6v then battery charging should be stopped immediately.
This is maximum cut off point for fully charged battery.

For 6v batteries, their cut off voltage is 6.4v.

Over Discharge

When voltage level goes down below cut off voltage, battery is called
over discharge. For 12v batteries cut off point is 10.2v. For 6v batteries cut off
point is 5.2v.

Batteries should not be used below cut off point voltage.
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APPENDI X

Electric Bill Calculation

To calculate electrical bill by using KWH method. KWH = Kilo Waitt
Hours

KW = kilo watt

H = Hour

1000 mw =1'W

1000W =1KW

Formula= 1000W * 1 H = 1 unit

Kilo Watt * Hour * Day = unit * Rate = Bill

If 12000 watt isconsumed by any equipment in hour then 1 unit of electricity
gets consumed.

Example: If 4 Tubelight are ON for 8 hoursaday and per tubelight electricity
consumption is 40W, 12 bulbs are ON for 2 hours per day and per bulb
consumption is 200W and 1 LED lamp is ON for 12 hours a day and consumes
2W power. Then you can calculate using above data el ectricity bill for one month.

Per day power consumption

1) Tubelights: 4 tube lights* 40 Watt per tube * 8 hrs per day = 1280 W
2) Bulbs:12 bulbs* 200 Watt per bulb * 2 hrs per day = 4800W

3) LED Lamp:1lamp* 2 Watt per lamp * 12 hrsaday =24 W

Total power consumption per day = 1280 + 4800 + 24 = 6104 Watt
Power consumption in 30 days in a month = 6104 * 30 = 183120 wait

i.e 183120/ 1000 = 183.12 KW

Understanding Resistor L abel
M etal Oxide and carbon film :

* 4-Band
Red Green Orange Gold
| 1
4 band / / \ R=25k + 5%
I [ 1
. NI
i e (Wi s .. tolerance
1" digit 2™ digit multiplier
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How to calculateresistor value

Color Red Green Orange Gold
Values from Table 2 5 3 5%
Resistor (R) = 25%1000(1K) = 25000 = 25Kohm and 5% tolerance
Colour Map
Black | Brown| Red | Orange| YellonfGreen| Blue | Violet |Grey | White
0 1 2 3 4 5 6 7 8 9

You can calculate resistors values from above table.

Internet resources for the LED
The following web sites provide useful information about LED.

1) www.kwalityindia.com 2) www.global sources.com
3) www.superbrightleds.com  4) www.ledsupply.com
5) www.eled.com 6) www.global spec.com

7) www.howstuffwork.com 8) www.electronics-lab.com
9) www.candlepowerforums.com

Batteries Manufacturer

1) M.S. Enterprises
Address : 14/4 Anand Industrial Estate, Anand Nagar, Bhosari, Pune-26.
Tel.No. : 20-27124324

2) Sanvin Enterprises
Address : 408/1, Gultewadi, Swargate, Pune-Satara Rd., Pune-37.
Tel.No. : 20-24267182 / 24272049

Battery Wholesaler
1) Alight Enterprises
Address : 508 Budhwar Peth, Opp. Trao Shop Lane, Pune.

Solar Panel Manufacturing

2) Ecosolar Systems (India) Ltd.
Address : 177a/2, Pune-Sinhgad Rd.,Parvati, Pune-30.
Tel. No. : 20-4336999/4330442

3) Machinocraft (pune) Pvt. Ltd.
Address : 15/4A, Vasudeo Estate, pune satara rd, Pune-43.
Tel. No. : 020-4371457

4) Bonduct Processors Pvt. Ltd.
Address : Prerana 21, 44/2 Amar Soc., Erandwara, Pune-4.
Tel. No. : 020-5437843.

All type of electronic components wholesaler
1) Pioneer Electronics
Address : 508 Budhwar Peth, Opp. Lane of Dena Bank, Pune-02.
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2)

3)

Tel. No. 020-24458257, Fax- 24495336

Email : pioneer_tech@vsnl.net Web : www.pioneerpune.info
Trinity Electronics

Address : Soba Market, Ground floor, 463/64,Budhawar Peth, Pune.
Tel. No. : 020- 66019647

Email : trinitieelectronic@hotmail.com

Gala Electronics (VEGAKIT available)

Address : 20, 1st Floor Kalpana Building,

357, Lamington Road, Mumbai-07.

Tel. No. : 022-23879562, 23854510, 23823550

Email : vega63@vsnl.com Web : www.vegakitindia.com

Plastic cabinet wholesaler

1)

2)

Monoj Trading Corporation.

Address : Shop No. 14, Soba Market, 463 Budhwar peth, Pune-02.

Tel. No. : 020-24483964, Mobile: - 9822421042.

Hemil Plastics

Address: 1019, Budhwar peth, Opp. Shukarwar Peth Police Chowki Lane,
Opp. Shrinath Talkies, Pune-2.

Tel. No. : 020-24472146

4.8 Comparisons

In the given table the incandescent, CPL and LED lamp light out put is

same of 200 luminous flux (Im), but power consumption is different CFL
consume ¥ watt power than incandescent bulb and LED lamp consume
watt power than CFL.

The 60w bulb light out put is 600 to 700 (Im) same luminous output from

CFL & LED Lamp but power consumption is different.

Sr.no | Luminous flux I ncandescent CFL LED Lamp
light output

1 200 Im 25W 56 W 1.8-2wW

2 450 Im 40W 8W 6W

3 600-700 Im 60W 14w 12w

4 950 Im 75W 18-20W -

5 1200 Im 100W 20-25W -

6 1600 Im 125W 26-30W -

7 1900 Im 150W 35-42W -

We have made CFL at Vigyan Ashram in Pabal. It is features such as,

when burn PL tube that time you can easily replace, the one of the component
burn in CFL lamp that component can be easily available in the market.
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(2H) 2.4 =@ee €.H.3 Ufe 9 aTe STar.

Rieest HISTarT
SiegT qFel SRlcest HISTe degl @eiel a1 &lTd ol
%) =RIeds HISUATETE HedHictatal 9 That faemd.
%000 ARGRIERE(UV) = ¢ ficfiedice (mv)
Q000 firefiegiee(mv) = ¢ =@iee (V)
000 T (V) = ¢ Fhalrearee (KV)
ferega qeaet shar=n foenmft amaeard.
BledsT Fdid <IgM Ueheh ficfisalce B 3R, d8= HI3 Usheh fohall salce 8 3TR.
R)  Rlcest HISMT HodHiex Jeeft foregd ftwerdicr sreshieft (Ia1. reer, srie gamd)
TR SHSrET.




3) o faga aRumdia (dfshe) AmEv s@lcest (SRledst) HISdMT HedHIet
a2 It DC =leds o 3o N Tk HedHiet=an Al are 2k € 3T o
SHTeEIT SRR 21k 01 TUTE SIS, (e STl gRafaeyHToT)

2.3 IRR=R (Resistor - R)

STU[ER 3TTEEATd. AT STEBVATHES Sciare =1 T e Tkl Bl Favreie forgfasaraTet forie gl

1 foReTeTr STgehra SRt 2 FevTdTd.
qHa orerge foepa afuerdia s@ieest SElia I T 3. IRt R a1 218wH

wﬁww.ﬁw% 1 Wiehfdek fame™ wehiened qrafemrd.

= SN
U ] ‘\ |

JATHAT 2.3 : T BrEATRE

SRR 71 3TieH A1 Uhehid Hiskwd. o Q A1 faree <rafedra.

FOIFRI e STFRITTHENC USTEeR & T AThRI AT . T fohAd I T=aTer SFeeT
TTIEeTaEA hiedl 3d. fagavarem (Fe) 9 eices foz]d qiaediel JuTor SHHt ot
ISTETE 3T SRl STl TETS de! Fehl=aT Teadi-t fore]d SUeRtoTiT ST hie fohell sgleest
Toot TeTe 3ROl G 219 A FRU S ST

2.% sfgHen faw :
eI HITcreh STEReT e TEd STEAHT, ATEshHY S8R foRldyas (1) & areshreat
M AT SRleest=an (V) HHTuTd 316,
2 F SleeTHiicl HaY AT TEITd WIS T SRg e
Vo |
V=IR
VIl =R (fere)




Rieest(V), H2 (1) 9 W (R) AT IvTengl g fohrdt SATaume wifedt Sraeama
Tt o ariet = |TERAT et d.

2.4 forravTeRt (Electrical Power-P)

Torga aftaerTen shetean foR]a Setea JRaeIT= SUe foeaemer! 318 FeurdTd. &,
Sicest 9 forgaeimee gae iefial g™ arafadr.

forgga wrereft (P) = =eeest (V) % fergamee (1)

P=V &I

Terggerrardt e (W) =11 UehehTd HiTaTa. ferggaeTerdt (P) A1 31&RH SRaford.

000 2 (W) = ¢ fohall g2 (Kw)

go000 fohaEe (KW) = ¢ TmEe (MW)

AT Seaal S oo Fe 318 Bclcl 318 AT 212 3T hl 1 Teawrd! & qrare
%00 T2 ah! foRIauTaRil RTd. ficiea deas AT e hiedT Ad o W TsHm! TR,

P=V &I

100=230F |

| = 100/230 = 0.44 3Ffi3TT
2.§& Ut (C)

FUGTE Jed M fagd Sl el § TR, T8 a1 dsfacel fogd e foaea
aftTere (Tehieett) TTaweeRdr 3 qeft gEaeT idl. SieaT MUl Hufietel seiees Jad
F GO SR 0T ToRIauvR Tnefae STt ufie dikfae fome @refiersmmor

+ —
+ 11— +||—
c! C ¢||:

STTHAT 2.5 : FHUTHE Aichideh Torvg
ST ferI TR HSfvaT=T &fHdct Shifee-a TeuTaTd. St C 3T 3T&TH QRafordTa.
FUTHEH S I Tehehld HISIATd. Hig § TU IS Theh ATe. T TeHd e Tsheh
ARIGRIEE(UF), T e (nF) AfT foeht %l (pF) 2 3med. et forga Ffieter
fofecreft 3. Fiftem o7 Teadr Avarard! ek = () 2T Gor Ffell 3d d @
0T 21k 3O, qO T 3o FUTetsal el G =T elisiee quT 3TesEdT d.
ST A= TR 69 o7 9 St e ar w07 3 quid. it Sfet ga qrafaeie

ERN NN AN ~ -~ A i § aﬁ ‘
N
SR SH.
| lgw 'I'
AT~ .
= + polanzed symbol fived capacitor

50



HUTHST IUANT :

AT ST TeTsei=a1 TehieHed Wefidl Sq@Te! hefl STl
9. U ATCIRAT Ry R HISed SaaTd. TS TehieHe e Selaei-eh Beshil salcesta

THARET TS BIATETE ! Hehiened Futiet Siedrd.

. TG TH Eicest Ui e Eft seieest e gl
3. HUTHE Tl STECIcd] IRATRAT higd 2Tkl
2.9 STE (Diode)

e TR foRId=as (F2) aTgd HvaTeTe! SRS YA FdTd. Siegl forld araemd
T 99 YR SETSSAT SISl F TR0 TR SEISwAl Siedl fodal 8!, degl SIS
HES A Terdt STaal. A= 3o SrRTe AT faeavars () argd v A ol
STeRT M9V Ei Sievft 36t SRl degl SRS Wod:Hed fogavars (Fie) S od ATl arel
fregd s feordt reurdma.

_+ ] I e R
3T | Fofre AP

JTFAT 2.0 : STATSA Hehitieh ToIve

Hed IHeTer SRS quTauit samT

W TR 9% HedlHISer ST quranit s,

2. T HedHeatE re ferdt e,

3. U= A IR 2ok SRS SISl 9 ikl JE 2k el Sed.
SHIE ©.& Ik calces 9 hidl. FEUM HeelHetd S 0.§ TIE calcesl qr@fde @
TTE =] feurdia o1e 3T TAeT.

TS IUAT

3. SRS SWINT Sl TehicHeial THY Salces SiEt sledshed FUTa SHudTarat
AT STl 34T, TElt /<t dier T, Saleds] TgeReR STl

L=t et

) URER AISUt (AfT) (Series Connection)

1.5v VI

V2+£ _=|II+ %RL




STEd sgledst S s 3189 dX g fohdT YT ST Se=aT TehE =T ThEt
Sirevfi Siedrd. a1 Seviige sRieds dTed, Ui e aRErE Tadl.
V=V AV F
THST T S @ledst $.4 Talee 3aoh IR, S I ST THHAMT THaL Teadi
STTEeHT T THVT Rlcest WA TyEm ¥, 4 Slee 3o fHead.
VSV AV AV

1 2 3

= 1.5+1.5+15
= 4.5 volts
?) WU AUt (Parallel Connection)
0 5
+ r_>11 + r_>12 + PIBT 3
L L — RL o
Vi_—_ V22— V3_—_  output :%
- _ _ l 3
o

ST 3. Sediet TR AUl
Segl S Tehall e STEd el 3907 HHIqL SIS SiTedl degl seloes 4 Ued

L= 14+
ELDIn
3.  OiOude fagayare (Fe) arefavamdrd sl auiat Sirevlt Hard.
. U Sl SN 2R HHH SRices] A HUATETS] FHIAL TSl dTd.
2.¢ Torra ufwy (Eelctric Circuits)

forega ST o YAy e R e sigd A foRga ST o gare
SIEwT Ad. TEUSH foRjavaTeT=n 7r fhed d qe fowmft 3d. weuE a1 Sireviien fora
iy (FAfachal Tehied) TEUTdTd.

Tl Hehieds Wiefierymml fafae yerme srffrtor st ad.
?)  Hea forra uft

+
+ I .
o ==
- TAEt
T 230 HAYA fara uitay

T FAHE 3 e dell Taser=a1 feTe Siecl! e, Seli=a1 o7 hehgd
e TR feATq STe Slet=a =507 STITehe WA Ad. TSI S 3190 el Tergera
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?) UeEE eeuT=it uehER SIuit (Series Circuit)
LED1 @
+ T =

+
oy = —+ >
B LED2

=

[T LED3
JATHAT 2.2% : TS =it Ueher Sreuft

FHA M fF TS o THWRE U 3R TR qeadie Sedal Sied 31Rd. TR

3. UeEe e wuiar Seuft (Parallel Circuits)

A L T
N T IIZE I2:E> I3:E

LEDI LED?2 LED3

ITHAT .22 : TeTSS Tasarit R A=l
SegT 3T Ueise! foa TmiaR Seufid siediell Siedl deal st sglcdsl ([Gearand!

FHHTOTA e TeaTges o HHyHTOId JehRTfeTd 2raTd. Tiq seiohed ST o Hacdl TedTges
] e T (feears) 2.

Feliohg fHasfacicl fergavare o\ Tase! feeamn Qe SiTd. am= 31ef St Sirevft
eI A AEAl. | = |+ +,

¥, UhER AU SISUfel UehsetuT (Combination of Series and Paralldl)

6V - LED LED — LED LED — LED
Erci
?:— + = + = + = + = + B

LED — LED — LED — LED — LED

ATFAT .22 : eSS Rt UeheR o HHR AU Uehs e

T TR Fehie AT TREIJAR Sedl Id. a1 YohRe Hehie Siegl AT Seda
STredl degl st TaeRt ferggd wfEa (femest) 2.
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BETURG I
TerEd =t JehreTaTSt=t AT

TG =T TR STI0T e ToRJafrTeieh Hehe T & Scidgl Haaweiie fafoe sreshmemed
HfEet Breft 21T,
37T 3V Tse fod e fafaer gehmet Tenmerehia SUsol IR TR STTEid.
YL TR STV foi ST qurenit e Hascien fafag tasel e
fafarer wfledsred fedt & SUR ARG, ATIUME TSt feer Tehmefi ITeRtor dor
FOITETS Yo Forareiaraefiet fafaer ses Wit e ammdie.
U Terset e fafay e avaend) wiefter wnemTE SATaveRdr drmmR
3.
%, Hieel T (34 ) 2. FoATE 3. Hicgl dR ¥, IRR F
4. PR few & A o, IS WRR
TaTdiel SifaRrEgeat tese! faerr=n fafay e w6 Tt Tasd! fod R s
ITehdliel 2T qeadi=T = JeRonHe Afedt foeft o1
TerEdi feaaiodi safacehal Tehied aar FRuaT= Fel
g, IV UASE feedmen At e fafae el 3ueRor AR SRt Adie. TRt
MR Te St (Resistors) R, #ifHed (Capacitors) C, SFEd (Diodes) D, Tase!
fea L = yehn wiehfaes fome geffaett smea. foa enfor sfiar soifdesrar wehieasht gt
(PCB) 30aTd Jg.
2. T fecican ATEgER SUSROTETT TFTOTR Heeh WRT BTdTd &4T.
3. TIHM O 3 F O] I MW M TR Frefisfiar el qrafaeamymm Uk
T2 T T TSR S,
¥, Wiesin suaret Hl
) eI e 2T WS .
R) FIHIAT T T ATl
3) SISUiETS! ARTO=N SR STEvdeh dae e gohs .
¥ ) ST AR ST T Tleel e 3T dael YRTeRIe sgatier
ST SR el
) AT ST STal.
&) TieeX T 230v TiaR TATIe SIgd T .

o) TSI TIeish Teh Ueh Heh YT Hieet aRR 3 Hieet = TeraH fEffsiar stehdid
ey ferehea.

¢) 4 e TiTeliar seey SeaTar, Jefs=a STRRIgHR e s Wiiieesh aiad
e, Frameie e S S dHE T ST, TTee’ 393Uty TR
TSR Pl foem 2TmTd Uy .
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3.¢ ZusiEt f@ar (Emergency Lamp)
TREATSAT

Fodl THE HUhTer=AT feie 2 wehieat st forgasst arTd. o faem=ht et =t
BIUTETE! fShHT ¢ T8 ArTaTa ST =1 siedier &1 fean ¢ am =merar.

ATFAT 3.2 : THAHI o= wehie

UZeh W= JTe

. | gEwm™ AT TRt fohua preagiketes|)

2 gM™IE D1d D3 IN4007 3

R uege fad, L1 L10 IR 9 TAgel 10

3 q#I, Resistor R1 470 TEH 1

¥ T - Switch SPST 1

4 seli - Battery 6V (4.5 TdR dT) 1

Hicteig ofig 3 ok

& qfea - B 9-0-9 =giee MUy 1 3fFdfia 1
(Transformer) ATHIYL

© defslt (PCB) AT /=T SRR 1
LSESE fean 1
ElRE Tl YLl Multistrand 2 HiX

TSI feeam &




TSt feeamandt & Rieedt Sedt armereft R, fe =i et ) SRieewn =i TR
3Hd. & Sleed! Sl & T@leeA] ASRAL 1S 8id ATEl. SPST Wi ded 8 faa =
FIAETE! AR TR, 71 faan qot =i Teeamak 2¢ a8 =erdl.

o

1 feerr=ht dell ¢ TmE SR e =T e T, HRU TRade AT sede Y
E IR

TaSHT feeam=h afvws)
9. & faar & seiee=an seat =erdl.
2. A Tt et foregd STt amTd. AT 0.4 e TEE forggd et @RI,
3. e ¢ @ = .
¥, T 3@ grameier fosht e o elves 2 feer araeara.
TS fqeaTdTet AHToTRt foregasTerdt
71 fe=amandt Lo uesel fea arRam.
JEE! & sRleeHl sl Sl 3.
forgavaTe (ie) wedifietar weefl. | = 0.08 Frfter
P=V&I
P=6%0.08A
P=048d<

TSI ey aoett SoTd ferggasradt 0.4 9 8.
3.2 .. for@uaTeaR (AC) =merumT feen

TEATEAT

71 fean T ogmendt <4 wehicd
IILAT. Teh Heohie THT sgicesa SiEt
SEICITHE] TUTR LAl AT g Hehie
TSl faeT= ST, A HehieE U geaanT
3T 3R A 4 T o usheR shevfe
Sreeiel 3TEATd. 4 Taise! fgeaieh! Uah faan
SR % gee adt ol Hehle R od ATl | ac
71 Tt f 230 TH SRrerste dow= | F
TichecTgLaT SISl Jdl. e ATS! FHft

ﬁgﬁmf AR, cl

B2 330

+
| &2 L1
T w3

ATRAT 3.3 : HH FoleR STIOTRT Tt fea
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TeH AT ATt

®. | EH™ AT geehret fohua preagikete|)
1 | uagetfed, L1d L6 Y FAH Terzel 6
2 | emEiED1d D4 IN 4007 4
3 | Fdfa c1 474k (250v) 1
c2 22UF (63v) 1
4| Uy R1 470 ferett 3Tem 1
R2 330 31ieH 1
il (PCB) AR | =Rt TR 1
ElRE e JahiE! Multistrand 2T
uHt e w

STegT 0T &7 fea 230 THY seleesTel &1 fadn Siiedl deal e s@lcdst o shic ThHl shell
ST STV SRS sl Gehieetl fact SiTd. SRt sisl Uehie THi selces Sl sgledsiaed
TR A1, 3T d Sl Rleds Tersel feamT fiol . Toigel i Usher Uans Siieufia
EICNRSIR

afdre=t
3. @ fear 30 =1 TE oSt =Tl
. Uk e gq i ferggarerdie = foa ot

TR

%, el fean (Arge ) TevE aTa st Al

. @ fean snoEwHe AT Iar.

3. Tior 9T feregd ST ShTesa Rl SRlcesTaR geaT wTerdl.

3.3 : 9R Eiee dedrean St forgayaTeTeR TreromT fan

23 gleed SiEl faar €3 SElee=an seiat STard! qu< G Fer a9t & 9uT g faan
rcferdr Jar. fagm stemmed 3 Ricesan sl A FEA 3 e fod afwd Wi
I JRRIETS! SElde . IF fad ¢ T =Merard. A1 =M1 R e 3ash! fogd el
IucH




1N4007 R
ES

p1 10 chm

o=

_|_

12v
(]

+

Ll 5
L3
'S

-

L2 5
n
+

=

,_
o

Rt Rt Rt
(Ll

7

3MMehelt 3.3 1§ SEIeLAT ST AT St fea

U<k WRTA AT

. | uTEHN A gkt fohua Heehiet TEAT
1| uesdlfem, L1dL9 YR FH Tgel 9
2 Sl D1 1IN 4007
3 | &b 12V (7.5 3TFi3R am9)

oiig e sfedi(Seded)
4 | it (PCB) TATHR STMHRTET = .64 1
5 | arR e JehIE Multistand 2 HiX
6| Tu-R 10 3= (2w) 1

3.¥ & Sgice dediean St forasareer werum uergeen fan

TS i SEvfiqd &1 fedm qeR Rar Il &1 e & sRieeen sefiet =T,
fesaro wehioned grite=h o Yoret=h TS FHd. T T TSIl 3 SRiees] TS 39d 9
JATIVT & SRTeeH st a9 hedl T2 & GIF TS ATIT Ush ASTEe=aT Hed [ saledst sl
Tl 3T AT S@lees TeTsele THI SUfiel feet TR, IS € Rieesan siefi= TR 378
e Ueh faam SR selieln Siean o fear 30 a® =erdl. diF fod s siediann Siedt @ ¢ o™
TeAdTd. a8 BT faam .4 92 gaehl Sell aToal.

awﬁa.x:amggﬂwwﬁﬁﬁm

+ poive

INADDT R
o1 10 ohrm
.'.
évDC
4.58H
Battery

L

RUBP

— Megative




TeH AT ATt

®. | EH™ AT geehret fohua preagikete|)
1 | uaEeEifed, L1dL6 YR FTh Tegel 6

2 | ¥ -Batery 6V (4.5 3R a™) 1

oiig 3ffig Jd (Sealed)

3 | it (PCB) TR SRR 2T 2,84 1

4 | I Aedeg Tahi=] Multistrand argfHieT

5 | sM™iED1d D4 N 4007 1

6 | R 10 3{TEH R d2 1

3.4 ] SBiee Sl ferauaTeTeR Trerum e

LS UhER J AT SISUiiqd &1 fdam qam et Idl. &1 fear R s@iee= dedian
redl. a1 feemen wehicnsd sre=h oo reuns o/d. g tasel fod wawm shevft
el AR I Th SRS AT INTET= Had salees] hHl hel 38 3T d S@lees! Toes
o Sheviien faot 2112, ATaTdt & Selee=an stedi=h Tt od. foedt Terget foa v streofia
SITER g =1 SEleesa Taae 3T4d. g faan T 24 a8 =Tl 9 JHel 2.4 de
ESEIRERGESIRSIUCH

switch 1N40D7 R
: e Y
'5q 10 ohm
¥ i k kv
gV of | =
DC + + &
battery Vi AV
_c[} we [= i Lo
HTFAT 3.4 : § TEIeETAT AR AU et fam
TeH AT ATt
%. | gewhm A= e fohAd Preacikee |
1 | uagetfed, L1d L6 YR FTh Togel 6
2 | def - PP3 Battery Y, 1
3 | s (PCB) AT, ST = 2.\ 1
4 | amm AediEds Y=l Multistrand 279t T
5 | fe= - s SPST 1
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3.¢ foaadt (2 )
TEATIAT

T At AT TeRaT fosiiet e wed. A fosferet 9 A9 qee S
JRTITETS! 3907 i Tt ST Iehall. AL Teh SRS USHER SHEUiH Siieeiell 3Tal. 3H o
ITRATYS ATV 3 Talee TR dH Tl IR ¥.4 T salee Wesd. & fasdt wo am™

TTed.
switch
IV — ) . - e - - -
|
+ + + + " +
LRL Tk &
AMFAT 3.8-% : 3 oAl foRITTE=A FuTaR vt
2 B (3 Biee) HiaT g2eh WRTRA AT
®. | UeHE AE TeEhTe fehAd "HTH T
1 | uegEifead, L1dL12 TTEY Tetsel 5 1ot 12
2 | dhiaa 15V 2
3 | st (PCB) AR SR =9 .47 1
4 | TR Ao Y=l Multistrand 214t fiw

1M4007 D

S aan

!

PP PR P

ITFAT 3.6-2 : ¥.4 Hiee=an faiEEi=h Tuier seuft
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o B (¥4 BIee) HNAT Teeh A= AT

.| "EH™ AT TRt fohud gkt AT
1 | uegeifed, L1dL12 Ty Tersel 5 ot 12
2 | b ad 15V 3
3 | s (PCB) TATRR TR 2 8.4 1
4 | 9mR Tedids YRt Multistrand a1t iR
5| sEED 1N 4007 1
it
3. @ fasdt 3 e v =T, 2. 1 ToroHl ek Wk SRITE 2 .4 Rleda JTetdl.
3. o.¢ de gadhl Y forR[d et @R, ¥, B fosil Yo a8 =Terd.

3.9 THTR I THTR SIS hed dIR Sheled ! ot

.l_t"{' Mars ON
!.liam_ - = R1‘sl 4?: ¥ oudig IN4DE\? NA4007 IN4IZIDI'|' n

M ﬁﬂf—n_—&,w' e DA D5 rJnI

ol me| ]

St | Ml ERVS WEAVE uf& Vi

] [} +.'ua\‘ Lz

l{j o | EAv TR v gP Tx Vaun

1407
ITHAT 3.9 : THER F TR AISU{ e TR heteft Tt
R W= T
®. | TeH AE Tkt fohua preasikete ||
1 | SAE D1d D6 N 4007 6
2 | gl fed, L1d L10 Sy Tesel 10 fot 10
3 | IR B RL 470 ArEH 1
4 | &g - 2w SPDT 1
5 | dl - Battery 6V (4.5 Trfier am™) 1
oitg 3ffig 5ol (Sealed)

6 | U - B Tranforme|  9-0-9 TAE T 1 IFFAIR MY 1
7 | difist PCB TCATSRTR /=T TR 1
8 | TSt - L fean 1
9 | aPR Tedde Teh= Multistrand 2 HiX
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E 8o
8. @ foorl & =Bice=an sdedier Trerd.

2.l faeRl Ry 9 =Terd.

3. a1 ST 0.0 de Sadh FergmRTERd .

3.¢ T3 glecel 9 ATUEA TR heded! g fosdt

_T 7

switch 100hm

AT 3.¢ : TS TRl Fel ATUEA TIR heleil AT ool

TR AR I
. | geH A1E Preaciican geehiell TEAT
1 | werset fed, L1d L2 Y Tzl 10 [HHT Teha 2
YR FA Uesel

2 | wRe fogd =e - ¥« 9V 1

3 | "X - R %0 3irEH 1

4 | f== SPST 1

5 | wnfesmdaeE | e 1
e

2. B fasd wo am =Ter.
2. A foeREE o.¢ e 3aeht faga Sl @

3.8 TS fesam= ught
FEUR! SUART B, &l Tel G M ¥ Uase! fod Tt SIevi SiedTd. Tasere! THeR
STrEuft AT et Teh Shcasil SATelt ST <t FEUTS! Ukt UeTs el o=l € 2ok GO Uetsei=a
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g ZrehTell SIg T, FTEaIeR U AY T SEfed S M= Gehied o /s
31ad. Fiefiefier SrTe ATMT huferet SEdT = €F 9 50T 21k 31993 UeTelld d Fak Sierd.

3R TRTRHE T 280 TRed FAIR AT HehieHd el ATGEUATEE STURdrd. AT o
oo 34 TASSHT R ST, i & T TewlTehl S 377831 TehieHes Yo TAs Yel S
TS 919 .

77 Tehlentiicl weh J1 TEft e oft Teut wehientdict us wefiel fea S siq ween o
TeRel femt qul ugt W d el AT ok Tasel = dTe] 98 STaET U Jeret
GlucH

= —

JATFAT 3.% : 230 Fleear ATAUIR TASE! feeaiet ugh

Tk W= aTet
. | U<k AT PECACINE RG] TRt TEAT
1 | wegeifed, L1d L35 R FTH TeAse! 3
2 | e™E D14 D4 IN 4007 4
3 | Hutax cl 474K (250v) 1
@ 22UF (160v) 1
4 | ez Rl 470 ferett 2Ted 1
R 330 311EH 1
diefist (PCB) AT /=T TR 1
EIRE Tl T Multistrand 171
3.%0 WiETEA AR

IO AT Wi YRR S qeael STHal T lhiHT Hiese aIerT ol
R 994, 1907 31 fShoft Tt gia=n ST e Hiarsd i shiof 3TaNd.
AU AY R SEleeH d Yoo THefierdfie= S-AT ST 3R, £ salce o saledsl
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RIS HETA Y T e 4.% Taleed Yoo Tt 3rfieR sgieest wiamser=an dediet
[EEISICH I

HEAT Sk,
FAEFEEE
ic7a0s |2
3
p THoh 2
auk put CGHD -
fromn pedal power cy ouk; put
o _ DAUF + 59 v 400mmA
SO0, 1000UF -
LED S AN
e

IC 7806 =T TumTaTera WifRdt
O
=
IC 7806 ' Bk
2 et
3 ATHEYE
| Zi B
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e W ATt

. | gZh AT TR fhra TZhTe T
1 | Tesdifeq, L Teta Tagel 5 HHt 1
2 | sme D1d D4 IN 4007 4
3 | Fufeex cl 1000 UF(25v) 1
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Idi r18, low(RAMEND)
out SPL, r18

Idi r18, high(RAMEND)
out SPH, r18

Idi r16, 0b11110000
out DDRD, r16

loop:

Idi r16, 0b01110000
out PORTD, r16
rcall delay

Idi r16, 0b10111000
out PORTD, r16
rcall delay

Idi r16, 0b11010000
out PORTD, r16
rcall delay

Idi r16, 0b11100000
out PORTD, r16
rcall delay

Idi r16, 0b11010000
out PORTD, r16
rcall delay

Idi r16, 0b10110000
out PORTD, r16
rcall delay

rjmp loop
delay:
[di r20, 200
again:
delayl:
[di r21,200
not_yet:
delay2:
Idi r22, 10
againl:
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