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Silicon Solar Cells

All Silicon Solar Cells produce
0.5 volts - no matter what size
they are. Larger cells deliver more
current (amps) than smaller cells.

Pa cant remember how to
wire solar cells & modules.
The acronym “SAV PAA”
equals “Series Adds Volts”
and “Parallel Adds Amps.”

Face the Sun

A direct, 90 degree angle
between the sun and the cells
delivers the greatest power.
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SAV = Series Adds Volts
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To increase VOLTAGE (electrical
pressure) connect red (+) to black
(). The voltage of the cells is
added together. The total current

(amperage) is the same as a single cell.

Pon’t Shade the Cells

Even a small amount of
shade can reduce the electric
current in a series circuit.

Polarity Matters

For most electronic devices, the positive
and negative wires from the solar cells

must match the wires to the device. Red
wires are usually (+) & black wires are (-).
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PAA = Parallel Adds Amps
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To increase AMPERAGE (electrical

current) connect red (+) to red (+) &

black (-) to black (-). The amperage
of the cells is added together. The

voltage is the same as a single cell.

Pon’t Angle Away
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Make sure all the solar cells
are facing the sun directly,
especially in series wiring.

Circuit Requirements

Check

Connections

Check

Connections

You need a complete circuit for
electricity to flow. Check wire
connections if the circuit doesnt work.
Every load also needs both the right

voltage and enough current.
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Step One: Analyze the Load

What are you trying to power?

To power any LOAD (i.e. electrical device), you need to provide the right amount of both voltage and current.
The first step is to figure how much of both the load you want to power needs.

The other thing to be aware of is POLARITY ( + & - connections). For some loads it matters how you connect

the positive and negative wires from the solar array.

Motors
Many motors can run on a range of voltage.

The motors in the Solar Cell Classroom Set can run on 0.5 volts up to a maximum of 5 volts. More than 5 volts can
damage the motor. The amperage for these motors is not given.

POLARITY DOESN’T MATTER for the solar cell set motors. They will just spin the other way if the RED (+) &
BLACK (-) wires are switched.

Electronics

Radios, music chips, LED lights and many other devices require a minimum voltage.
If they don’t get this voltage they won ‘t run.

ModelNo. CTZ-1651B
Serial No. MR1149872

POLARITY MATTERS for these loads. (See #3 on the next page). ;O‘”e; Rf‘“”i DC i‘;g;A
anufactured MAY

Finding Out How Much Voltage a Load Needs
1. Look at the nameplate if the device has one. It will

often list the required volts and amps. //’/

Device Nameplate

2. If there’s no nameplate, check the battery compartment
for battery-powered devices like radios.

(A XXX XXX ]
(XX XX XX ]
(AL XXX R}
LA AL X XX 2]
(A XXX X XY )
(LA X XL XXX
(A XX XXX X}

You can see how many batteries are used, what kind,
and how they are connected.

For example, look at the open battery compartment on the
back of the radio on the right.

There are usually symbols showing how the batteries are
placed in the compartment.

This radio uses three AA batteries.

If you look closely at the battery connections, you’ll see
they’re wired in series (+) to (-) and (+) to (-).

Examine a AA battery, and you’ll see it provides 1.5
volts. We know that series wiring adds volts.

To find the required voltage for this radio, just add the
voltage of all three batteries:

15V
15V
+15V

45V
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Step Two: Match the Solar Power Supply to the Load

Once you know how many volts and amps the device needs, use your knowledge of series and parallel wiring to
connect solar cells in a solar array to power the load.

To find out how many cells you’ll need, divide the total load voltage requirement by the voltage of each cell. For
example: the radio on the last page would need nine 0.5 volt solar cells wired in series to get the 4.5 volts it needs:

4.5V/0.5V =9 of the 0.5 volt solar cells
Increasing Amps
If you provide the number of volts the load needs, but the device doesn’t work, check polarity (see #3 below).

If the device still doesn’t work, it may need more amps. Experiment with wiring series strings together to increase
amperage while keeping the voltage the same.

Look at the solar array below. The three solar cells on top are connected in series. We call this a series string. Each
cell provides 0.5 volts; the voltage is added, so the string provides 1.5 volts.

The three cells on the bottom are also connected in a 1.5 volt string.

The ends of both series strings are connected in parallel:(+) to (+), and (-) to (-). This adds the amps of each string,
but the voltage remains the same. This is a Series-Parallel Array.

If you connect the load to the ends of the array, you can increase the amperage in the circuit while keeping the
voltage the same as one series string.

A SERIES-PARALLEL ARRAY: Two series strings connected in parallel

To (+) load connection %

Step Three: Remember Polarity

If you’re powering electronics, like a radio, make sure that the last RED wire (+ ) from the solar cells is connected to the
(+) terminal on the radio, and the last BLACK (—) solar cell wire is connected to the (—) terminal on the radio.
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Helpful Facts & Figures

AMPS: (or amperes) measure the number of electrical particles in an electric current.

LOAD: In an electric circuit, the things that use power, such as lights, motors, etc.

PARALLEL WIRING: All the (+) are connected together, all the (-) are connected together.
The amps of all the cells are added together; the voltage stays the same as a single cell.

POWER FORMULA: Volts x Amps = Watts

SERIES WIRING: Connected in a string: (+) to (—) between each cell or module. The voltage of all the cells is
added together; the current stays the same as a single cell.

SOLAR ARRAY: A group of solar cells or modules wired together to produce a specific amount of power.

VOLTS (or voltage): the force that pushes an electrical current through a wire.

SOLAR CELL & BATTERY COMPARISON CHART

Feature SILICON SOLAR CELL BATTERY CELL
Voltage Determined by its chemistry Determined of its chemistry
Silicon Cells =~0.5V per cell Fully charged batteries:

Alkaline batteries = 1.5V per cell
Both A1 and A2 | Njicad batteries = 1.2V per cell
can deliver the ) )
same voltage NiMH batteries = 1.2V per cell
Az

Li-ion batteries = 3.7V per cell

Amps Determined by of the AREA of the cell | Determined by the SIZE of the

(Current) & the available sunlight. The larger battery. The larger the battery cell
a solar cell is, the more amps it can

deliver in the same amount of light.

is the more amps it can deliver.

) Both cells deliver the same
A can deliver voltage. The D cell can
’_Hﬂ% more current deliver more current than
l than A4 the AA cell.
A4 A;
TROUBLESHOOTING
Issue Remedy

The circuit doesn't work

Be sure to clip to metal parts, not the wire insulation. Make sure the + and
— clips on the solar cells don't touch each other, creating a Short Circuit.
The current will follow the path of least resistance back to the cell

Two solar cells wired in
series produce no voltage

Instead of + to — series wiring, one cell may be wired from + to the + of
the next solar cell. When a positive and negative voltage combine in this
way, they cancel each other out, producing zero voltage.

Series wiring doesn't
power the radio

For radios & other electronics, polarity matters, meaning the (+) and (-) wires
must match correctly. For radios make sure that the last RED wire (+) from the
solar cells is connected to the (+) terminal on the radio, and the BLACK (-) solar
cell wire is connected to the (-) terminal on the radio. Connections between
solar cells should still be (+) to (=) for series wiring to increase the voltage.
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