This Is the original boost circuit taken from
joulethief.com/kit.php
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It's an oscillators built from two transistors, and uses an
inductor coil to boost voltage from a .5-3 volts up to over 30
volts. | tweaked with some of the values to match
components | had available to me.



This Is the schematic of the complete lantern circuit.
Can you spot the LED boost circuit?
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The main differences between the original and the solar lantern circuit are:

1.The addition of a solar cell array and rechargeable battery storage
2. A current detecting switch to turn on the circuit when it’'s dark
3. Afiltering circuit used to smooth output voltage (fed by a diode)
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In the following slides we will assemble the schematic and circuit one section at a time.

R4 LED3 LED2 LED1
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The blank slate that is the unpopulated breadboard...
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Diode 1

Bl D1
1N4148

1 2

This diode will eventually carry current away from
the PV array and pump it into our battery storage.
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Jumper

D1
—Bl 1N4148

This jumper will eventually connect to the emitter
of the PNP transistor-based on/off switch for our
lantern circuit.









Jumper to connect the PV to the transistor-based on/off switch

This jumper will allow current from the
PV array to flow into the base of a
PNP transistor.









Adding the PNP transistor-based on/off switch

Base
/

Collector

When the PV array is generating energy, the voltage
. between the base and the emitter will be positive, causing
Emitter the transistor to block current flow from the emitter to the
collector.

When the PV array is not generating electricity, the voltage
between the base and the emitter is negative (the emitter is
connected to the positive battery supply), causing a large
current to flow from the emitter to the collector.









Jumper from the PNP collector pin to the rest of the circuit

This jumper will carry the current from the PNP
transistor, via its collector pin, to the rest of the LED
boost circuit.









Adding the 820 uH inductor caoil.

The rest of this circuit will be an oscillator that switches
current on and off through this inductor coil. Because the
inductor coil stores energy in the form of a magnetic field,
and that field has its own sort of inertia, voltage can be
boosted from a fraction of a volt up to several tens of
volts. The trade off is that the large current draw from the
batteries is turned into a very small amount after being
stepped up through the inductor. Why? Total energy ( P
=1 *V ) must be conserved. You can’'t get more power
out than what you put in (see the laws of thermo
dynamics).

The oscillator is formed by two transistors that feedback
into each other through a simple resistor-capacitor
network. Each transistor turns the other on and off. The
resulting action on the inductor produces a series of high-
frequency voltage spikes.









Placing the 1K ohm resistor.









Smaller jumper leading away form the other side of the inductor.









Connecting the first NPN transistor.

\
collector

base

emitter









Adding the second NPN transistor.

T

collector

emitter
base



Note: the emitter pins are connected to the same
numbered row.







Connecting the collector of the first NPN to the base of the second.

Base of NPN #2

Collector of NPN #1






4.7K ohm resistor YELLOW VIOLET ORANGE (gold)




Connecting the 4.7K ohm resistor to the base and collector of the second NPN.

Collector of NPN #1

.
/

Base of NPN #1









Connecting the emitter pins of the 2N3904 NPN Transistors to ground.









Connecting the ceramic-disc capacitor.









Connecting the 1K ohm feedback resistor.

This 1k ohm resistor
connects to the small
ceramic capacitor and the
base of the second 2N3904
NPN transistor. The resistor
and capacitor in series sets
the time constant for the
frequency that the oscillator
will resonate.

The time constant (t) is
equal to the resistance
times capacitance, or:

t=R*C









Output diode.

This output diode carries current
away from the boost circuit to
drive whatever electronic may be
connected.









Adding the 1uFfilter capacitor.

Positive (+)

This capacitor stores voltage,
smoothing the spikes produced
by the boost circuit into a
constant direct current (DC)
voltage.

/

Negative (-)









We will connect the 3 LEDs in
series. This means we will
connect the positive pin to the
negative pin of the preceding
LED or diode.

Each LED has a 3.5 volt drop
across it. Placing LEDs in
series means that the total
voltage drop across the whole
chain of LEDs will be additive.
3 LEDs will require 10.5 volts
total to turn on.

LEDs

Positive (+)

Negative (-)



Positive (+)
[longer pin]




LED #2






LED #3









Adding the 220 ohm current-limiting resistor.

This 220 ohm resistor limits the amount of current flowing through
the LEDs. If too much current was allowed to flow through them,
the LEDs would burn out. If each LED is 3.5 volts, what is the
total voltage? How much current is flowing through the 220 ohm
resistor? (hint: V =1*R)






Place the breadboard in the project housing.




Connect the PV array to the breadboard.

AN

Positive (+)

Negative (-)



Negative (-) ———,




Put the batteries in place.




Hooking up the batteries

Positive (+)

\

Negative (-)



/

Negative (-)




Congratulations!

This solar battery charger and lantern will charge fully in about 2 days of full
sunlight and will run for about 3 days uninterrupted.

If you're having problems with your circuit, please review the schematics
thoroughly, before contacting me. Check the direction of the diodes, LEDs, and
transistors. Follow the instructions through to double check that things are
connected as they should be. Test your battery compartment to make sure that
when you put 2 good batteries in it, you can measure a voltage out of it. If not,
you make have to play with it a bit to make sure that contact is being made
between the batteries and the holder.

If you're still having trouble, contact me via email: pixelform@art-rash.com



