Let There Be light

(USB Only Version)
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What it is.

“Let There be light - USB Only” is a Gazebo lighting system designed for Scout Camps
It is powered off a USB A connection, (or USB C with a PD adapter).

Each light has 2 USB C sockets. You can use these to Daisy Chain them together and
connect them to a single USB A Power Source. (limits apply - see page 2)

Each module can be attached by a Magnet to the Gazebo cross bar
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Mounting options

Each module has magnet on the side of the battery holder, these can be used to attach either to
the crossbar on a gazebo, or other Ferris materials. You can not suspend it with paracord, as |
could not find a good way of doing this, as the centre of gravity changes with different thickness’s
of magnets.

Powering it from USB A or C

Note: You will need to use a USB A to C Cable on the 1st module to connect
to a power source as there is no USB PD Module on the boards, so they will
not activate a USB C power source. =]

If you want to connect to a USB C power source, you will need a
USB A to C adapter with a built in PD module. See the parts list for a
suggested cable to use.

7

To Daisy chain the modules together you need a USB C to USB C W '
Cable

Daisy Chain

The Maximum recommended Cable length is about 12M is due to voltage drop issues
The number of modules that can be daisy chained together depend on 3 factors

1) Total Cable length (from USB A source to last Module)

2) Whether all modules are running the LEDS from USB (Approx 200- 240ma max per
device)

3) With 4 modules (powering the LEDS ) with 3M cables between them, and 3M cable
from the 1st module to the USB A connection, they will all work ok, the last one will
be a little dimmer, but still quite usable. Any more than this and you will notice a
distinct drop in brightness.

Voltage drop issues

It is important that the last module on the daisy chain has a minimum voltage on it of at least 4.3V
for the AMS1117 3.3v regulator to still supply 3.3V. If unsure, measure the voltage at the pins on
the back of the USB socket of the last module in the chain. If the Voltage is lower than 4.3V on the
USB C socket on any modules, then the LEDS on that module will be dimmer as the AMS1117
regulator can not provide the required 3.3V output. It will still work, it will just be dimmer.
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Current limits

The tracks between the USB C sockets on the board are rated at 2.5A, please

keep well below this limit. You can use a USB charge tester to measure current
drain if necessary.

Circuit Diagram
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Component specifications, assembly and notes

Voltage regulator

The 5V to 3.3 V Voltage regulator module is a low dropout linear voltage regulator, based on an
AMS1117 and can handle a max current of 800ma

This board must sit flat on the PCB, so you will need to desolder the right angle pin header and
solder in a straight pin header.
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Push Button switch

This is used to turn the LED’s on and off. it is rated at 1A at 30V

Tape required for the push button Switch

These switches only have pins on one side, so if they get knocked they may lift up.
Ideally a piece of 3M VHB tape under them will help prevent this. Note 3M VHB tapes can take up to 72
hours to achieve full bonding strength, so the initial bond will be quite weak.

Use 0.8mm tape, part number - 3M VHB 5608 tape (0.8mm thick) 10-12mm wide
See the parts list for a link to purchase this.

LEDS

The LEDS are 3v 120 degree, 60ma 2835 LEDS. They can handle 60ma, but the current is limited
with a 10ohm resistor to approximately 40ma each, to derate them and ensure longevity.

| have increased the solder pad size to make it easier to solder them in.

Note the LED Orientation There is a slight notch on one
before you solder them in corner, that should go to the top left
~
LED‘I"ﬁ
T

Sl

USB C socket and tracks

The USB Socket is rated at 3A at 5V, for safety purposes, i recommend that you do not exceed
2.5A. You will rarely get to this current anyway, as the lengths of cable you use will have a high
voltage drop that will make putting too many devices on one link impractical anyway.

The sides of the USB socket is soldered to the board, to try and stop it from being broken off the
board.

NOTE: There is an extra 2 holes at the front of the board, one each side of the usb socket. It is
important to solder a length of solid wire (leftover from a resistor will do), over the USB socket and
into the 2 holes. Pull it tight before soldering it in and put a drop of solder on the top of the USB to
keep the wire in place. This will add considerable strength to the USB C socket and make it quite
hard to pull off the board.
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Magnet

The Magnet is 30mm*10mm*10mm.

Cover the entire surface of one of the 10mm sides of the magnet with the 0.8mm 3M VHB tape
(see parts list).

Note: the initial bond strength is very weak, and you need to pull the backing cover off slowly as
the tape may come away from the magnet.

This tape takes up to 72 hours to fully cure, at which point its very hard to remove. It is used in
construction to replace screws and nails in some situations. So let it cure before putting it to the
test.

NOTE: Try not to touch the side of the magnet, or battery holder you are putting the tape on, as
the oils from your fingers will weaken the tape bond strength.

Installing the magnet
Take the red cover off the tape on the bottom of the magnet

NOTE: The magnet must be on the same side of the board, as the “Let There Be Light”
title on the front of the board, and hang over the edge of the board by about 1Tmm.

1mm overhang

\_— °
"Let There Be Light"

(USB Only)

Ordering the board

NOTE: When you order the board, order it in a white colour, this will help to reflect the LED
Light and provide more illumination
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Turn over the page for the Insulation instructions
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Insulate, Insulate, Insulate - Yes its important, don’t miss this step !!!

Even though, this does not have a battery, its still a good idea to insulate the main connections, in
case the modules are place on a conductive surface while power is applied.

So you must insulate the modules as below.

STEP 1 - Front of the board

You need to cover 2 sections on the front of the board with Foam tape
| used 25mm Purlin tape (get it at any hardware), but you will find similar
3m thick foam tapes online that are suitable.

Cover the following 2 areas

o
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STEP 2 - Back of the board
You need to cover the pins on on the regulator. To do this use a piece of 15mm Kapton
Tape or other suitable Antistatic, non conductive, high temperature tape.

Cover the pins on the bottom of the
AMS1117 regulator.

uc.x 2.5kp 6&3 theoughsut
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Assembly procedure checklist

6 - Leds - check orientation

Resistors 1-6 , 10 ohm

Resistors 7-10, 1K ohm

USB C Connectors, Solder in
« 2 power pins

o=

» 2 Side case plns
» Add wire loop over the top, and solder to the case and board
5. Push button on/off switch
» Add 0.8mm VHB tape to the bottom
Green Led
Regulator (AMS1117 module)
» Remove the right angle pin header and solder in a straight pin header, keeping the regulator
on top to allow it to dissipate heat.
Magnet

N o

©

« Cover one 10mm side of the magnet with the 0.8mm VHB tape.
« Remove the cover of the VHB tape and put the battery holder into the board with the Magnet
hanging 1mm over the edge.
9. Put 2 pieces of Purlin tape over the front of the board.
10. Put a piece of Kapton tape over the back of the board.
11. Power it up and test

Test sequence

1. Plugina USB C to USB A cable

2. The Green Led should come on and the red LED on the Regulator will also turn on.

3. Press the pushbutton on and off , the LEDs should go on and off and the red LED to the left of
the slide switch will iluminate when the LEDS are on.

4. Check Current drain with a multimeter, it should be 200-240ma approx.

5. Plug the USB C cable into the USB C socket on the other end of the module. Repeat the test
above, this tests whether the other socket also works.

6. Check Current drain with a USB inline USB meter, it should be 200-240ma approx. There is
quite a variance in current drain between individual LEDS.
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