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LEGAL:
The authors and publishers assume that,
while carrying out your project, you are
aware of all the risks and possible damages
associated with home improvements and
renewable energy.

The authors and publishers both disclaim
liability regarding any loss or risk Incurred,
as a direct, or indirect consequence of the
application and usage of any of the contents
within this Solar Panel Do It Yourself
instructional material.

Check with your town, city, state, province,
county or country for applicable laws about
home improvements and alterations. Often,
it is necessary to obtain local government
permits and licenses to prevent legal
implications.

COPYRIGHT
Those who have received or purchased the
Solar Panel instruction manual are neither
authorized nor permitted to transmit copies
of this file to anyone without written
permission. Giving away copies to people
who haven’t paid for them is illegal, under
international copyright laws and will be
submitted for possible legal action.
Therefore, the utilization of this file is
limited to personal use only.

We also recommend that you call your local
electrician, and other professionals, to assist
in your renewable energy project. Failure to
do so could cause injury or death -- you are
acting at your own risk.
By choosing to use the information made
available on www.USAunplugged.com or
within any of our publications, you agree to
indemnify, defend, and hold harmless the
authors, publishers, and any other related
companies from all claims (whether valid or
invalid), judgments, suits, proceedings, losses,
damages, and costs or expenses of any

TERMS & DISCLAIMER
By using, viewing, and interacting with the
Solar Panel guide or the
www.USAunplugged.com website, you agree
to all terms of engagement, thus, assuming
complete responsibility for your own actions.
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cont.
nature whatsoever that result from the use or
misuse of any information provided.

No warranty is given that websites are free
of corrupting computer codes, viruses, or
worms.

The information provided may need to be
downloaded using third party software, such
as Acrobat or Flash Player. It’s the user’s
responsibility to install the software
necessary to view such information.

If you are a minor, you can use this service
only with permission and guidance from
your parents or guardians.
Children are not eligible to use our services
unsupervised. Furthermore, this Website
specifically denies access to any individual
covered by the Child Online Privacy Act
(COPA) of 1998.

Any downloads, whether purchased or given
for free from our website, related websites,
or hosting systems, are done at the user’s
own risk.
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THE $98 SOLAR PANEL
A great number of people are looking for
alternative methods of creating renewable
energy.

The determination of the best method for
you to use will be dependent upon your
individual time constraints and your available
budget.

This fact is not surprising when you consider
the high costs of “retail” solar panels and
installation.

What follows in these pages will explain for
you a method of building a solar panel
housing using scrap wood. A different
material use, like aluminum, may provide a
greater life span for the solar panel, but it
will also increase the up-front costs.

Today’s Do-It-Yourself movement is
becoming very popular.
With these facts in mind, we are proud to
offer you some leading ideas with regard to
building your own solar energy, and in the
process saving a lot of money.

The idea of this guide is to build a solar
panel THAT WORKS, but also for as cheap
as possible.

There are many variations of how to build a
solar panel, some of which require more
upfront work -- but they can save you
money.

We used “pre-tabbed” solar cells building
this panel and, although it cost us slightly
more money upfront, it means we do not
have to purchase other items like tabbing
ribbon.

Other methods may require a little more
money to build.

Pre-tabbed cells also saved a great deal of
time not having to solder tabs onto each
individual cell.

However, they can save a lot of time in
construction.
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commercial panels in power and production,
and pricing will completely blow them away
To the left is a picture of the final product
that this EBook strives to guide you through.
Below is a list of each part needed, its origin,
and cost.
These are approximate figures, as parts
availability, and costs will vary over time,
depending upon your location.
For your first panel we recommend using
cheaper items like plywood.

PARTS LIST AND COSTS

Once you have mastered that you should
start spending a little more and purchase
alloy c-frame and acrylic for the backing.

Whichever materials you decide to use, the
solar panels you build will both rival

PART

ORIGIN

COST

Solar Cells

Ebay

$67.50

Misc. Lumber

Hardware Store

$16.62

Jones Plug

Newark Electronics

$6.08

Silicon Caulk

Hardware Store

$3.95

Screws & Hardware

Hardware Store

$3.85

Diode

Ebay

$0.20

Paint

Already on hand

$0.00

Plexiglass

Scrap pile

$0.00

Wire

Already on hand

$0.00

TOTAL

$98.20

5

USA UNPLUGGED: THE $98 SOLAR PANEL

So – where does one find blemished or
slightly damaged solar cells?
Many solar companies dispose of old solar
panels they have removed from houses
where they are installing new systems.
Contacting the solar companies may be a
fruitful call, as these companies appreciate
the “trash” being taken off their hands.
Therefore, they are for free to you.
More effort is required to purchase damaged
or used solar cells for highly discounted
prices, but the savings are truly substantial.

FINDING LOW COST
MATERIALS

You will often find “bags” of broken solar
cells on ebay for next to nothing.

In most cases the items required for the
construction of a low cost solar panel are
easy to find and are at very reasonable prices.

Used solar cells will need to be cleaned up
and tested for their output ratings, but they
generally function as well as new solar cells.

However, the possibility of purchasing solar
cells at reasonable prices is a common
stumbling block.

Also, if you have a broken solar cell and the
shape is a bit odd for your panel, you can
actually cut them to size and they will still
work perfectly.

Solar cells are grouped together in solar
panels, creating energy from the sun’s rays.

Just a little tip if you decided to use broken/
chipped cells.

Shown above are new mono-crystalline solar
cells.
They were purchased online (from ebay),
and are used for instruction purposes within
this guide.
These cells measure 3” X 6” and are rated
around 3 amps each.
If you are on a budget, it’s important to
shop around, as new cells can be quite
expensive.
The purchase of blemished, or slightly
damaged, solar cells is one way of keeping
your costs to a minimum.
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Often I have ordered cells and a few of
them arrive with cracks. On average 4 out of
100 cells I order will be cracked.
Also, you make break some cells when you
are learning to solder etc.
Besides the 3” X 6” solar cells used for the
solar panel created in this guide, there are
many other sizes on the market.
You can use larger or smaller cells for the
panel, if you don’t find the 3” x 6” cells.
However, it is important to keep the
following things in mind when deciding
upon a desirable solar cell size:

BUILDING COMPONENTS AND
PROPERTIES

Amps X Volts = Watts of Power.

SOLAR CELLS:

The same number of cells is always needed
for a panel. Cells of the same type, no matter
what size, produce the same voltage.

Each individual cell produces approximately
1/2 Volt. 36 solar cells in a series (pictured
below) would produce about 18 volts –
enough to charge 12 volt batteries.

Larger cells produce more Current (Amps)
and smaller cells produce less Current.

(Yes, you really need that much Voltage to
effectively charge 12 Volt batteries.)

Using larger cells may produce more power,
but the panel will be large and heavy.

When 36 cells are wired together in a series,
they produce a little over 18 volts.

Using smaller cells will keep the panel small
and light, but it will not produce as much
power.

A total of 36 solar cells must be wired in a
series to create a panel capable of delivering
almost 60 Watts of power.

There should be no mixing of different sized
cells, as the current the panel can produce
will be limited, and the larger cells will not
work to their full potential.

The power generated is able to be used for
charging storage batteries and/or be applied
to powering lights and appliances.

Some useful info: You can double the
voltage of your solar panel if you cut the
cells in half.

It is also possible to hook up an appliance
directly to the solar panel inverter, without a
battery, and use the energy directly.

The more cells wired in series the more
voltage the panel will create.

When buying solar cells, it is suggested that
you order extras in case you break or damage
any during the construction of the solar
panel.

However, the amps will also be cut in half!
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cont.
However, you could save about another $10
by soldering your own tabs to the cells.

You would only do this if you needed a
certain amount of volts from your solar
panel.

Our goal was to build the panel for under
$100 and the pre-tabbed cells fit into our
budget.

E.g., if you had 18 cells (.5 volts each) this
would give you 9 volts from your panel.

When buying your cells please keep in mind
that you already have a great deal of
soldering ahead of you while building the
actual solar panel.

This is not enough to charge a 12v battery.
You could cut every cell in half and wire
them in series.
This would give you 36 cells at .5 volts each.
So this would then produce 18 volts, which
is enough to charge a 12v battery.
The amps that the solar panel produces
would be halved when using the cut cells.
The solar cells pictured on the right already
have metal tabs attached.
If you are anticipating saving time and
energy, purchase cells with tabs already on
them.
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BUILDING YOUR SOLAR PANEL BOX
A shallow box starts out as the skeleton for
the solar panel.
We built ours with scrap wood.
•

3/8” thick plywood.

•

3⁄4” X 3⁄4” pieces of wood are
around the edges.

•

The pieces are glued and screwed in
place.

•

The panel will hold 36 of the 3” X 6 ”
solar cells.

•

Be sure the box is shallow to prevent
the sides from shading any cells.

The image on the right indicates the
dimensions of the example solar panel for
this guide.
All dimensions are in inches.
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ASSEMBLY HINTS
SOLAR PANEL BOX

SUBSTRATE

•

Make two sub-panels of 18 cells
each.

•

•

A center divider should be placed
across the middle of the box between
the two sub-panels.

Use thin, rigid, and non-conducting
material, such as peg-board as seen
above.

•

Create the substrate that each subpanel will be built upon.

•

Drill 3 or 4 vent holes in the center
divider, to allow for ventilation.

•

•

Drill a few vent holes on the bottom
of the panel, to prevent rain and dew
from running inside.

For our example, two pieces of
masonite peg-board were cut to fit
loosely inside the wells.

Small holes also need to be drilled into the
edges of the well for ventilation, ultimately
serving two main purposes:
•

Keeping the air pressure inside the
panel equalized with the outside air
pressure.

•

Lets moisture escape.
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PLEXI-GLASS PROTECTOR
To protect the cells from elements you will
need something to cover them but it can’t
stop the sun light from hitting the cells.
Our sample uses two pieces of scrap plexiglass.

If you get too aggressive, it will break.
Glass could also be used, but its fragility
makes it a risky material.
Hail stones and flying debris that would
shatter glass will bounce off plexi.

A larger piece is a definite option, but we
happened to find two smaller pieces at no
cost.
Drill and countersink holes around the edges
of the plexi-glass.
Make sure you pre drill every hole before
you screw the plexi-glass down.
If you don’t you are very likely to crack it (I
have done it before).
Use one-inch drywall screws and attach it to
the face of the panel.
Be careful when working close to the edges
of the plexi-glass.
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Use several layers for full coverage.
We recommend the use of “UV Resistant
Paint” so that your box lasts longer in the
harsh outdoor environment.
Use light color paint, such as white.
Darker paints can absorb and increase heat,
thus, reducing the energy output of the solar
panel.
PAINTING THE SUBSTRATE
Peg-board pieces, or other previously
suggested substrate material, also need
protection from the weather.

PAINTING THE BOX
Applying paint prevents the infiltration of
moisture, and other hazardous weather
conditions, into the solar panel.
Completely cover the top and bottom of the
wooden box.

Paint several coats on both sides. Otherwise,
they will curl when exposed to moisture.
This curling may damage the solar cells you
will eventually glue to them.
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Place two cells upside down (see left).
Lay the solder tabs of one cell across the
solder points on the back of the other cell.
So it’s the front of one cell to the back of
the next cell.
This is a series connection.
Make sure spacing between cells matches the
grid pattern you marked out.
Cells are thin and delicate -- if you push too
hard, they will break.

CELL ASSEMBLY

Repeat the above steps to solder a string of
six cells together.

Now that the solar panel box is complete its
time to prepare the cells for installation.

It should look like the below picture.

Here’s how:
•

Lay out the cells on the panel.

•

Draw a grid board on both pieces of
the peg-board indicating where each of
the 18 cells will be placed.

•

Solder all 18 cells on each sub-panel
together -- in series.

•

Connect both halves in series. This will
double the voltage.

•

So you just connect the positive from
one half to the negative of the other.

Repeat the whole process two more times,
getting three strings of six cells (a total of 18
cells).

ASSEMBLY HINTS: CELL ASSEMBLY

Wire three strings of six cells in series.

Soldering cells together can be quite tricky at
first, but you will get the hang of it fairly
quickly. Use a low wattage soldering iron and
rine rosen-core solder. A rosen pen was used
for ours, on the solder points (located on the
back of the cells) before soldering.

Please see the diagram on the following page
to understand how this is done.
Now wire the other 18 cells together exactly
the same and join the 2 in series. So the
positive of one half will connect with the
negative of the other half.
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WIRE THE CELLS TOGETHER IN SERIES

From the bottom
of this cell ( + )

To the top of
this cell ( - )

From the bottom
of this cell ( + )

To the top of
this cell ( - )

GLUING THE CELLS
Gluing the cells in place can be tricky.
Don’t use too much glue, and glue only in
center.
Gluing in the center allows them to float
freely on top of the substrate.
The cells can then expand, and flex, moreor-less, independently, thus, preventing the
delicate solar cells from cracking.
Place a small blob of silicone caulk in the
center of each cell.
Flip the string of six cells over (right side
up).
Align the string with the outlined grid you
drew earlier.
The process of flipping the floppy string of
cells may be difficult -- another set of hands
may be useful during this step.

14

USA UNPLUGGED: THE $98 SOLAR PANEL

cont.
Here is an alternative option to ensure the
safe installation of the solar cells:
•

Solder tabs onto the backs of the cells.

•

Glue all of the cells into their proper
places.

•

Then solder the tabs together.

As seen below, blobs of silicone caulk are
used to anchor the braid, to prevent it from
moving.

We used copper braid to interconnect the
first and second strings of cells.
However, solar cell tabbing material, or even
regular wire, is a viable alternative.
At opposite ends of the panel, between the
second and third strings, a similar interconnection is placed.

15

USA UNPLUGGED: THE $98 SOLAR PANEL

SUB-PANEL TEST
Testing your first sub-panel for functionality
is an excellent idea, before creating the
second half of the solar panel.
The first sub-panel is pictured above getting
tested outside. In weak sun, through clouds,
the sub-panel produced 9.31 Volts.
FINAL PANEL INSTALLATION
Once you have completed both individual
sub-panels, you can install them into the
main panel frame, and wire the sections
together. The half panels drop right in place.
Four small screws, like the silver ones in the
photo, were used to anchor the sub-panels.
Connect the sub-panels together by running
wires through the vent holes in the center
divider. To anchor the wire in place use
blobs of silicone caulk.
Leaving a few vent holes open, is very
important, to allow the two halves of the
panel to breathe.
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DIODES
Each solar panel needs to have a blocking
diode, in series, to prevent the panel from
discharging batteries at night, or during
cloudy weather.
For only a few bucks on Ebay, we found a
package of 25 Schlottky 31DQ03 diodes
with a current rating of 3.3 Amp.
Schlottky diodes have a much lower forward
Voltage drop than ordinary rectifier diodes,
so less power is wasted.
It is best to mount the diode inside the
panel, as the forward Voltage drop gets
lower as temperature rises.

•

Create a knot in the wires for strain
relief (important!).

•

Anchor them in place with more
silicone caulk.

•

Let all the caulk cure completely before
screwing the plexi-glass covers into
place over them.

If the plexi-glass and the cells aren’t allowed
to thoroughly cure in the open air before
screwing them onto the cover, the fumes
from the caulk may cause a film to be left
behind inside.

It will be warmer, causing the diode to work
more efficiently.
•

Use Silicone caulk blobs to anchor the
diode and wires inside the panel.

•

Drill a hole on the back of the panel,
near the top.
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cont.
Seal the area outside of the panel, where the
wires exit, with more blobs of silicone caulk.

Below is the completed panel with the plexiglass covers screwed into place:

It should look like the picture above.

Before sealing the new solar panel shut, test
it. If there is a problem, it’s much easier to
get back into the panel before the sealant has
been applied.

Attach a polarized, two-pin, Jones plug to
the ends of the panel wires.
Wire a mating female plug into the charge
controller.

To seal the panel, either a blob of silicone
caulk, or aluminum AC duct tape, wrapped
around the edges, is suitable.
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TESTING YOUR NEW SOLAR PANEL
Test the Voltage output by placing your
completed panel in the sun.
Our meter says 18.88 Volts with no load –
exactly what we were aiming for!
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Test the short circuit current output.
Our meter indicates 3.05 Amps of short
circuit current, once we placed the solar
panel in bright sunlight, which is at right
about what the cells are rated for. The panel
is working very well.
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FINISHED SOLAR PANEL
Our finished solar panel should produce
around 60 Watts of power. To reach your
desired power output, you can build a solar
panel with a different number of solar cells,
and of varying sizes.
So, how much did it cost to build this
solar panel?
We determined from all the saved receipts
that this project costs were about $100.
Some supplies we utilized, such as the wood
and plexi-glass, were already lying around
our shop. These are common items that you
can usually find, either free, or cheap, with
minimal effort.
So how can you make a solar panel for
even cheaper?
You can save even more money if you
purchase broken or chipped cells. This
means you would need to purchase tabbing
wire but it will still work out much cheaper.
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How to make it more durable and light?
You can “upgrade” your solar panel by using
acrylic backing instead of plywood. This will
make it much lighter and the acrylic will last
longer than plywood. You can also use alloy
c-frame around the edge of the panel. This
will again make it more durable and it will
also look more professional.
Our completed solar panel is pictured above,
collecting energy. In the distance, our
homemade wind turbine is also hard at work.
Once you have completed your first solar
panel, you can start building more to expand
your solar panel collection, creating even
more energy. Every Watt counts!
Thank you for reading our guide. We hope
you have fun with your own solar project.
Bye for now.
The USA Unplugged Team.

