Building a ChatterBox Mesh Solar Node

This node is weatherproof can run 24/7, remaining charged from a decent amount of daily
sun, although it has performed fine in US midwest winter (lack of) sun as well.

Gather Components In addition to the enclosure, you'll want to
: check the available enclosure mounting

options (at Rak). There are options for

mounting vertically, sideways, etc.

You can select whatever antenna makes
sense for your application here. | typically
use the shorter fiberglass omni antenna,
which is linked to the right (and works
great), but you can always experiment with
different options.

Rak Unify Enclosure

Antenna

SD Card

DFRobot Solar Power Manager

PH2.0 Pre-crimped cable kit
Waterproof Latching On/Off Switch
Marine Heat Shrink Tubing

Wire

Lilygo T3S3 sx1262

If the T3S3 / sx1262, you can substitute the
T3S3 E-Paper

5000 mAh LiPo Battery

SMA Male to Male 90 degree 12" cable
USB Micro Adapter

Qwiic Cable Connectors

The Stemma version of DS3231 requires
no soldering, so you may preferit.
Adafruit DS3231 Stemma OR DS3231

Waterproof SMA Connector

USB A male cable with bare ends
Nylon Spacers

Solder, Heat Gun, Soldering Iron



https://store.rokland.com/collections/rakwireless-products/products/rak-wireless-solar-unify-enclosure-ip67-150x100x45mm-pre-mounted-m8-5-pin-rp-sma-connector-pid-910421?ref=lufoqrur
https://amzn.to/3BHMigR
https://amzn.to/4f3srXG
https://amzn.to/4fksVcI
https://amzn.to/4hHtQFE
https://amzn.to/3ZbvYhy
https://amzn.to/4hU8KnG
https://amzn.to/3Z0j4Su
https://lilygo.cc/products/t3-s3-us?variant=44645091868853
https://store.rokland.com/collections/lilygo-t-beam-series/products/lilygo-t3s3-e-paper?ref=lufoqrur
https://amzn.to/4kKGxBc
https://amzn.to/422PpcT
https://amzn.to/4bFREah
https://amzn.to/4hsS1X4
https://www.adafruit.com/product/5188
https://amzn.to/4gzvMhw
https://amzn.to/4ip6chc
https://amzn.to/4idb4Wt
https://amzn.to/4kKT4EK

If you're using the Stemma verision of the
RTC, simply plugitinto the T3S3 as shown
here.

RTC - Non-Stemma: Solder Qwiic Cable
to RTC

The RTC will be connected to the T3S3
using a Qwiic cable, so we can easily swap
it out any time.

The connections shown here (assuming
your qwiic cable is the same):

Blue -> SDA

Yellow -> SCL

Black -> GND

Red -> VIN

Plug the Qwiic connector into the socket
shown here (1043/44). If you're using the E-
Paper T3S3, plug into its Qwiic connector
(itonly has one).

Also install the RTC battery.

Use the power plug that came with the
T3S3, and plug that into the T3S3.

Lengthen the ground wire by soldering a
length of black wire to it.

Solder one wire from the on/off switch to
the T3S3's red/vin wire, and extend the
other on/off switch wire with a short
length of red wire.

Prepare DFR Charge Controller

Add the heat sink (included with DFR) to
the charge controller.




Mount the charge controller to the Rak's
base plate as shown, with spacers.

Add the T3S3 to the Base Plate

Mount the T3S3 to the base plate as well,
also with nylon spacers.

Orient both boards as shown on the plate.

Drill a hole fo; the On/

—

Off Switch

A 3/8" drill bitis the right size for the switch
linked in the parts list.

The inside portion of the hole does need to
be a little larger than 3/8", so you can either
wiggle the drill around to widen the hole or
use a dremel or hobby knife to enlarge the
inner part of the hole.

The On/Off switch should press into place
as shown here, with no space. You could
super glue this into place if you want, but |
just screw the cap on to hold things in
place.

Install the Rak Cable

Add the included Rak 4 pin cable to the
enclosure as shown. Be aware of how you
orient the pointed (internal) portion of the




connector (see arrow), asyou'll need to
orient your charge cable the same way, if
you ever charge using USB instead of solar.

Also solder the bare USB-micro 90 degree
cable to either of the red/black wires from
the Rak cable.

Since we don't use the yellow cables at this
time, | trim them down enough to be well
out of the way.

Add the LiPo battery as shown. There
should be room for it to easily fitin the
space between flush with the back of the
enclosure.

Also create an extension cable for the
battery, which will plug into the charge
controller's battery port. This is what | use
the PH2.0 cable kit for.

This is several stepsin one, because |
didn't separately capture images of the
remaining steps.

Install the base plate
Orient it as shown

Install the On/Off Switch
Tighten itin the hole you drilled

Antenna Connectors

* Install the SMA connector

* Connect the T3S3's SMA connector to the
enclosure's SMA connector using the 90
male-to-male cable as shown

* Install an antenna, even if it's just a small
temporary one to allow you to complete




onboarding. Don't run it without an
antenna connected.

On the DFR Charge Controller

* Plug the battery into the battery port

* Plug the T3S3/power switch Red wire into
the DFR's battery + port

* Plug the T3S3 Black wire into the DFR's
battery - port

* Plug the solar panels red/black wires to
the DFR's solar connection port. Notice |
had to extend the panel's wires.

* Plug the USB micro connector into the
DFR's usb micro port

Install a Blank Compatible SD Card

See the compatible list. You can get by
without an SD card if you want, but
resetting the node would then require re-
flashing. With an SD card, you just have to
clear off the SD card to completely reset it.

Create Charging Cable

The Rak came with a 5 pin cable. Solder the
USB A cable's black/red wires to the Rak
cable's red/black wires. We don't currently
use the Rak cable's yellow wires.

Install the Node Firmware

Install the mesh node firmware by visiting
the node flash page.

You will want the T3S3 firmware, unless
you've built this with an E-Paper node.

If you have trouble, you may need to hold

the T3S3's boot button (tiny button on the
front of it) while you reset it, then let up on
the boot button - before flashing it.

Onboard the Node

| like to see the display of the node while
it's being onboarded, so | do this step
before closing the enclosure.

Get your root device (communicator) and
onboard this new node. Sometimes it does
take a couple of tries, and you might have



https://www.offgridcomms.club/help/compatible-sd-cards/
https://usc-word-edit.officeapps.live.com/firmware/mesh_node_firmware.html
https://usc-word-edit.officeapps.live.com/firmware/mesh_node_firmware.html

to restart both devices, but once it's done
you should see the node listening and
hopping frequencies (shown on display).

You may have to temporarily attach an
antenna here, just so the signal is good
enough for onboarding. It's not always

necessary.

Instructions for Onboarding a Node

Turn off the Display

Use a communicator's command screen to
disable the new node's display, for longer
battery life. You can re-enable the node's
screen any time, using the same screen.

Close Rak Enclosure

Add the seal and bolt the enclosure shut.

Don’t forget to add the internal black
seal!

You may want to add silicone around the
SMA connector if you plan a permanent
installation.

Rak has good options for vertical or
horizontal mounting.

Forget About It!

If you have the solar panel facing a good
direction, you should now have a
functioning node that needs no



https://www.offgridcomms.club/help/onboarding-a-device/

maintenance. If the node completely
drains the battery, due to lack of sunlight,
whenever it does collect enough of a
charge, it should automatically power back
on and begin functioning as normal.

If you live in a location that has long
periods without decent sunlight, you may
have to top off the charge sometimes. If
you live in an area with frequent strong sun,
you will likely never have to do that.

In the worst case, you can power the node
off for a while to let it charge from sunlight
with the node not even checking the
battery level (which does take current).

Verify the node is running any time by
viewing a communicator’s neighbors
screen




