The Boards

The goal is to have my phone buzz/get an email when the smoke alarms in the house go off. The
alarms | have are Kidde brand, dual smoke and CO detectors. All are wired on the same circuit with
A/C power, and have a signal wire tying them together as well. | bought the Kidde interface boards,
which tie into the 3 wire interface on the alarms, and toggle a relay when any of the detectors

alarm. The Smoke alarm is P/N SM120X and the CO alarm is P/N CO120X.

The problem | need to solve is: these boards are AC power ONLY, there is no way to interface
backup power to these alarm boards. The smoke alarms have batteries, and my HomeAssistant
system (which is what | will be using to alert my phone) is on a conventional computer UPS, so if
the power were to go out, the only link between the alarms and my system would die. | need to
find a way to add some amount of energy storage to keep the interface going for at least an hour
or so.

| took apart the relay boards (meaning | cut the shrink wrap off,) and this is what | found:


https://www.kidde.com/home-safety/en/us/products/fire-safety/safety-accessories/auxiliary-devices/sm120x/
https://www.kidde.com/home-safety/en/us/products/fire-safety/safety-accessories/auxiliary-devices/co120x/
https://wiki.jank.tech/uploads/images/gallery/2022-12/w3UdrDBhkGIGZnbN-20211210-163801.jpg



https://wiki.jank.tech/uploads/images/gallery/2022-12/iEnTubRpdmQP4h5E-20220205-112543.jpg

Top baord is the CO alarm, bottom board is smoke alarm. The CO alarm looks a bit more
complicated, because it is. The smoke alarm signal is a simple high/low signal on the RED wire,
with some filtering to keep the CO signal from triggering it, so it is pretty straightforward. But the
CO alarm has to run it's signal on the same wire, so to differentiate between CO and smoke, the CO
alarm is actually sending serial data, which requires a chip to decode.

The boards are both powered via capacitive dropper circuits. A short and sweet explanation of a
dropper circuit, is that capacitor is placed in series with the rectifying diode, and it essentially acts
as a resistor to drop the voltage at the diode, but instead of burning the energy as heat, it is stored
in the capacitor, and dumped back into the grid on the negative half of the AC wave. This also
means that "ground" or 0V is the white AC neutral wire, the boards are in no way isolated from the
mains voltage.

But what all that also means is that there is a DC power rail somewhere on these boards, and in the
pictures above, there are test wires soldered to them. On a meter, the power consumtion was
26mA/31mA for the two boards (smoke/Co respectively) with relays active, and less than 5mA each
when idle.

The DC rail voltage at the tap points varies wildy. At idle, the voltage is about 12.2V, but when the
relays activate, that drops to 9.0-9.5V (Capacitive droppers are Very Stable, just the best...)


https://wiki.jank.tech/uploads/images/gallery/2022-12/IBp1tFO2R4mRil9c-20220205-112511.jpg

| decided that the best idea is to power the boards directly from an external 12VDC source,
bypassing the dropper circuit and keeping line voltage out of the box entirely, for safety reasons.

With this setup, the only wires running to the detectors are the neutral wire, and low voltage signal
wire. The live 120V is never brought close to the circuit.

The 3 relay contact wires ARE SAFE to handle with power applied, as these are run DIRECTLY to the
NO/NC/COM contacts on the relay, and are isolated from the rest of the circuit. There is no voltage
on the wires (they are "dry contact" leads).
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| shoved both relay baords into an electrical box, with the 12V power supply, and of course a
plastic shim between the boards to prevent accidental contact.

The DC source | installed with the alarm baords is the PYB10-Q24-512-U DC-DC converter. It has
wide source input range (9-36V) and has a sufficient current output (833mA) at 12V to supply both
boards. Most importantly, it has 1.5kV isolation between input and output, which | wanted to isolate
the boards as completely as possible from the UPS and PC interface (since the boards are still
techinically tied to the mains via the neutral wire, there is a chance for electric shock, however
slim, unless isolated.)


https://wiki.jank.tech/uploads/images/gallery/2022-12/z7WEccHk6YERq5f0-20220218-232303.jpg
https://www.digikey.com/en/products/detail/cui-inc/PYB10-Q24-S12-U/4477413

With a properly isolated power supply, there is a sort of imaginary line drawn that keeps the UPS
and interface box isolated from mains power, meaning they are safe to handle without cutting off
the whole circuit at the breaker for UPS battery maintenance or rebooting the interface.
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