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How to make SolarSPELL

Here are the steps for creating a SolarSPELL of your own from scratch. WARNING: this build is a
two-day process because the glue (Step 10) takes 24 hours to dry.
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INTRODUCTION

Here are the steps for creating a SolarSPELL of your own from scratch. WARNING: this build is a
two-day process because the glue (Step 10) takes 24 hours to dry.

If you don't know what a SolarSPELL is, please see the SolarSPELL Device page or check out our
website here.

TOOLS: PARTS:

Power Drill (1) Heat Shrink Tubing Assortment (1)
Heat Gun (1) 10 Watt Solar Panel (1)

Soldering Iron (1) Waterproof Plastic Box (1)

Wire stripper/crimping tool (1) Voltage Regulator (1)

Solder (1) Banana Pi Computer (1)

3M Scotch Weld Glue Gun (1) Battery Pack (1)

3M Scotch Weld Plastic Adhesive (1) Ensure that the USB to Micro USB cable is
3M Scotch Weld Plunger (1) included

Banana Pi Case (1)
3M Scotch Weld Nozzle (1) We recommend using a clear plastic case so
the computer can be seen.

WiFi Dongle (1)
64 GB SD Card (1)
Industrial Self Adhesive Velcro Tape (1)
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http://solarspell.org/what-is-solarspell
http://www.amazon.com/DEWALT-DWD112-Pistol-Grip-Keyless-All-Metal/dp/B0011XSEW6/ref=sr_1_9?ie=UTF8&qid=1376354304&sr=8-9&keywords=power+drill
file:///Store/Tools/Heat-Gun/IF145-031?o=1
file:///Store/Tools/Soldering-Iron-60w-Hakko-503F/IF317-092?o=1
file:///Store/Tools/Wire-Stripper/IF145-046?o=2
file:///Store/Tools/Lead-Free-Solder/IF145-077?o=1
http://www.amazon.com/3M-Scotch-Weld-EPX-Plus-Applicator/dp/B00SIS0JQG
http://www.amazon.com/3M-Scotch-Weld-Structural-Adhesive-Translucent/dp/B009ZLESR6/ref=cm_cr_arp_d_product_top?ie=UTF8
http://www.amazon.com/3M-scotch-weld-10-plunger/dp/B00PME7FN4
http://www.amazon.com/3M-Scotch-Weld-Plus-35mL-Nozzles/dp/B00XAJUDZA
file:///Store/Tools/Heat-Shrink-Tubing-Assortment/IF145-076?o=1
http://smile.amazon.com/ECOWORTHY-Portable-Fountain-BatteryCharging/dp/B00FF1KEMI/ref=sr_1_
http://www.usplastic.com/catalog/it
http://www.amazon.com/DROK-Converter-Step-down-Transformer-Connectors/dp/B00CPW49US/ref=pd_sim_107_2?ie=UTF8&dpID=41VC3JyIe-L&dpSrc=sims&preST=_AC_UL160_SR160%252C160_&refRID=0TH7RT03KF2T186CQEGA
http://smile.amazon.com/BananaMini-Open-SourceMainboard/dp/B00MWA5JKM/ref=sr
http://www.amazon.com/gp/product/B00DMXJITQ?ref_=od_aui_detailpages00&redirect=true&psc=1&pldnSite=1
http://www.amazon.com/gp/product/B00UAJ72H0?ref_=sr_1_6&qid=1439686608&sr=8-6&keywords=banana%20pi%20case&pldnSite=1
http://www.amazon.com/gp/product/B00PJPSY40?ref_=sr_1_8&qid=1431893374&sr=8-8&keywords=comfast%20wu8%20wifi&pldnSite=1
file:///Item/64_GB_SD_Card
http://www.amazon.com/gp/product/B0006HWYJM?ref_=lh_ni_t&psc=1&smid=ATVPDKIKX0DER&pldnSite=1
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Step 1 — Box Prep

& Make sure to drill on a drilling surface.

@ Open the clear plastic box and place face down on a drill-able surface.

e From the back of the box, drill through the indented ridge about 6 cm down from the short edge of
the box with about a quarter inch drill bit.

@ Ensure the drill bit goes through to the other side so that the hole is the same size from the front
and from the back.
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Step 2 — Voltage Regulator

@ This step might vary depending on how the voltage regulator comes

& Make sure to not cut the mini USB off of the voltage regulator
e Cut the open wire side (the side that the red arrow points to)

e Use wire cutters to cut the wire so that there is only about 3 inches left from the voltage controller
(where the purple arrow is pointing)

@ The voltage regulator should look like the one in the second picture and the end of the wire will
look like the third picture
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Step 3 — Wire Stripping the Voltage Regulator Outer Jacket

@ There are two insulated copper wires inside the outer wire jacket, so two different types of wire
stripping must occur

e First, the outer jacket of the wire must be stripped. Keep in mind that there are two smaller wires
on the inside

& Be gentle with this first wire strip and only pull off the outer wire jacket.

o Strip about an inch of the outer wire jacket off of the wire.
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Step 4 — Wire Stripping the Voltage Regulator Inner Insulations

@ The outer jacket will now be cut loose.

o Pull this loose piece of rubber off of the end of the wire to access the smaller black and red
insulated wires below.

o Use the wire strippers to strip the red and black insulation off of the copper core.
e Strip about half an inch from both black and red wires.

@ This can be done at the same time, in the wire stripper together.
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Step 5 — Solar Panel Wire Cutting

e If the solar panel comes with some form of attachment, the attachment to the wires will need to be
cut off leaving 10-12 inches of wire still attached.

e This step will change depending on the type of solar panel used
@ String the wires through from the back of the panel through the hole on the outside of the box

Make sure the light-catching side of the solar panel is exposed when the box is closed and placed
face down

Step 6 — Solar Panel Wire Stripping

@ Both red and black wires will need to be stripped of the insulation to expose the copper core.

e Refer to Step 3 for instructions on how to wire strip.

e String heat shrink tubing onto both the red and the black solar panel wires separately using heat
shrink that is between 3/16" and 3/32".
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Step 7 — Soldering the Voltage Regulator and Solar Panel

@ String heat shrink tubing on the wire of the voltage regulator using heat shrink that is 1/4" to 1/8".

@ Bring the voltage regulator wires to the solar panel wires and prepare to solder.
e Make sure you solder red to red and black to black.

A Make sure to solder on top of a scrap piece of wood or other material. Do not solder over the open
box in case solder drips down into the box.

e Forinstructions on how to solder please visit: Soldering Skills
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Step 8 — Heat Shrink part 1

@ Once the wires are soldered together, pull the heat shrink from the solar panel wires down to cover

the soldered part and any exposed copper.
e Leave the heat shrink tube from the voltage regulator where it is for now, the heat shrink must
be done in two separate steps.

@ Use the heat gun to shrink the wrap strung on the two solar panel wires that are now covering the
soldered connection.
e A reflector nozzle was used on the heat gun, as shown.
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Step 9 — Heat Shrink part 2

e Now, pull the heat shrink tubing that was strung on the voltage regulator down over the wires that
were just heat shrunk.

o Heat shrink this wrap until the rubber wraps neatly around the wires, ensuring the edges are
sealed.

o Pull this wire connection so that the solar panel lies tight against the back of the box.
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Step 10 — Gluing the Box to the Solar Panel

e Flip the box over and pull the solar panel up off the back of the box to access the back of the box,
making sure the wires stay tightly pulled from the inside.

o Assemble the glue gun based on the instructions that are included with the gun.

& The box is made of polypropolene which is a very challenging material to glue. There are other
glues that could be used, but this glue works very well.

o Glue the hole where the solar panel wires are strung to the inside of the box closed.

o Inject the glue in quarter-sized circles on the outside edges of the box. 6 spots of glue should
suffice.

e Pull the panel down over the glue making sure it is centered on the box.

Let the glue dry for 24 hours before continuing.
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Step 11 — Setting up the Banana Pi Computer part 1

@ If the Banana Pi does not come with the protective case already, it will need to be built according to
the case instructions.

o Insert the WiFi Dongle into either one of the USB ports. It does not matter which port.

Step 12 — Setting up the Banana Pi Computer part 2

o Download the SPELL site to a 64 GB memory card.
@ This step is not yet available.

@ Insert the chip in the slot of the Banana Pi as shown.
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Step 13 — Velcro Hook Side

@ Please refer to this website for the description of hook and loop.
@ Measure pieces of the hook side of Velcro to be about 1 and 1/2 inches.

o Use a pair of heavy duty scissors (sheet metal shears were used) to cut the heavy duty Velcro
hook side.

o Repeat this step three times until you have 4 strips of hook side velcro
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Step 14 — Applying the Velcro Part 1

o Peel the backing off of the hook side of the Velcro
o Apply the velcro to the two marked sites on the bottom of the Banana Pi

@ The banana pi computer will now appear as shown (before and after).

Step 15 — Apply the Velcro Part 3

@ Again, peel the backing off of the hook side of the Velcro for the remaining 2 cut pieces.

o Apply the other two strips of the hook side Velcro to the top and bottom of the battery.
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Step 16 — Velcro Loop Side

o Measure the Velcro loop side to about 1 and 1/2 inches.
Use the shears to cut a piece of loop Velcro.

o Repeat this step three times until you have four strips of loop Velcro.
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Step 17 — Apply the Velcro Part 4

o Open the box and place on a flat, level surface.

o Peel off the plastic from the back of one piece of loop Velcro to expose the adhesive backing.
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e Place the piece of loop Velcro in either corner of the box, on the short side that is opposite from
where the wires are connected.

e Place the loop Velcro over top the ridge line.
e Peel back another piece of hook Velcro and place on the middle ridge line.

e Peel back the last two pieces of hook Velcro and place in the middle of the box.
@ The first piece should go over the top ridge and the second should go over the bottom ridge.

@ The box should now look as shown.
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Step 19 — Placing Banana Pi

o Place the Banana Pi computer on the set of hook Velcro pieces that are closer together, loop-side
down.

e This appears as the left-most set of Velcro pieces in the picture.

Step 20 — Placing Battery

By

=1

@ Theloop Velcro attached to the battery will be placed down into the box, but first the wires must be
attached.

o Insert the voltage regulator wire in the center hole of the battery.
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Step 21 — Wire Set-Up

o Insert the USB cord into either of the two USB ports on the battery.

Step 22

e Place the battery pack down on the
hook Velcro inside the box.
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Step 23

@ You may have to pull the Banana Pi computer off the Velcro in order to do this step.

e Locate the mini USB port on the Banana Pi computer.

e This should be on the long edge with the memory card to the left and the WiFi dongle to the
right.

o Insert the mini USB plug into this port.

@ If the battery is charged, lights on the computer should turn on.
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Step 24

o If the battery was now charged, and the computer did not turn on, the SolarSPELL will have to be
taken outside in the sun so that the solar panel can charge the battery.

Make sure that the SPELL is placed upside down so that the solar panel gets hit with sunlight to
charge.

Once the SPELL is assembled, it can be turned on and any WiFi enabled device can connect to it!
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