MySensors AC/DC converter board
Goal
The main goal for this project was to come up with an easy, simple to integrate solution to control the lights in the house. When designing this solution, I wanted to meet the following requirements:
- Easy to integrate in the existing electricity grid.
- Lights should always be controllable by the normal light switch too.
- As I wanted to control all the lights in my house (and a lot of nodes will have to be assembled), it should be cheap as well.
- Completely powered by the grid, and not by batteries.
- It should be safe to leave it running for years and years without the need for further attention.
Solution
With the great help my MySensors.org , I have designed a small PCB of 42mm by 47mm. Because of this small size, it is even possible to place this custom PCB behind a light switch.
[bookmark: _GoBack]The PCB is designed to fit following essential components:
- HLK-PM01 as an AC to 5v DC converter
- Arduino Pro Mini
- NRF24L01 or NRF24L01+
- Fuses and varistors to secure the circuit
- Capacitors to provide stable voltage to the Arduino and NRF24L01 module
- 2A solid state relay
- Screw terminals to provide power to the PCB and to connect the solid state relay.
- 2 pins to connect the light switch to the PCB
Changelog
MySensors board 3.2.3
· Solder pads of LE33CZ have been placed a little wider apart to avoid short circuit while soldering.
· Solder pads of the resettable fuse (Fuse2) has been placed closer together to better fit the fuses of the BOM.
· Moved the NRF24L01 connector a bit away from the solid state relay. Should make it easier to solder.
· Moved Fuse2 to another location on the board, away from the 230v circuit.
Schematic
[image: C:\Users\YENTHE~1.BLO\AppData\Local\Temp\Rar$DIa0.746\Schematic.png]
PCB layout
Top:
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Bottom:
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3D design
Top:
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Bottom:
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How to connect the board behind a light switch
As seen on the picture below, the light switch is no longer connected to the AC Circuit. The light switch now serves as an input to the Arduino, after which the Arduino will close the relay and turn on the lights.
The light switch should be connected to the board at the two holes which are marked as “light switch”. Optionally some male headers can be soldered on the board to make it easier to connect the light switch. 
[image: ]


Code
// This code is basically the same as the default RelayWithButtonActuator sketch. The only difference is the pin numbering.

#include <MySensor.h>
#include <SPI.h>
#include <Bounce2.h>

#define RELAY_PIN  3  // Arduino Digital I/O pin number for relay 
#define BUTTON_PIN  4  // Arduino Digital I/O pin number for button 
#define CHILD_ID 1   // Id of the sensor child
#define RELAY_ON 1
#define RELAY_OFF 0

Bounce debouncer = Bounce(); 
int oldValue=0;
bool state;
MySensor gw;
MyMessage msg(CHILD_ID,V_LIGHT);

void setup()  
{  
  gw.begin(incomingMessage, AUTO, true);

  // Send the sketch version information to the gateway and Controller
  gw.sendSketchInfo("Relay & Button", "1.0");

 // Setup the button
  pinMode(BUTTON_PIN,INPUT);
  // Activate internal pull-up
  digitalWrite(BUTTON_PIN,HIGH);
  
  // After setting up the button, setup debouncer
  debouncer.attach(BUTTON_PIN);
  debouncer.interval(5);

  // Register all sensors to gw (they will be created as child devices)
  gw.present(CHILD_ID, S_LIGHT);

  // Make sure relays are off when starting up
  digitalWrite(RELAY_PIN, RELAY_OFF);
  // Then set relay pins in output mode
  pinMode(RELAY_PIN, OUTPUT);   
      
  // Set relay to last known state (using eeprom storage) 
  state = gw.loadState(CHILD_ID);
  digitalWrite(RELAY_PIN, state?RELAY_ON:RELAY_OFF);
}


/*
*  Example on how to asynchronously check for new messages from gw
*/
void loop() 
{
  gw.process();
  debouncer.update();
  // Get the update value
  int value = debouncer.read();
  if (value != oldValue && value==0) {
      gw.send(msg.set(state?false:true), true); // Send new state and request ack back
  }
  oldValue = value;
} 
 
void incomingMessage(const MyMessage &message) {
  // We only expect one type of message from controller. But we better check anyway.
  if (message.isAck()) {
     Serial.println("This is an ack from gateway");
  }

  if (message.type == V_LIGHT) {
     // Change relay state
     state = message.getBool();
     digitalWrite(RELAY_PIN, state?RELAY_ON:RELAY_OFF);
     // Store state in eeprom
     gw.saveState(CHILD_ID, state);
    
     // Write some debug info
     Serial.print("Incoming change for sensor:");
     Serial.print(message.sensor);
     Serial.print(", New status: ");
     Serial.println(message.getBool());
   } 
}

Bill of materials
	Description
	Estimated price per piece
	Link

	HLK-PM01 AC to 5V DC converter
	2.40 Euro
	AliExpress Link


	Arduino Pro Mini
	2.00 Euro
	AliExpress Link

	LE33ACZ 5V – 3.3V converter
	0.60 Euro
	AliExpress Link

	NRF24L01+
	0.60 Euro
	AliExpress Link

	Screw Terminals (2x)
	0.20 Euro
	AliExpress Link

	4.7uF Capacitors
	0.04 Euro
	AliExpress Link

	100nF + 100pF Capacitors 
	0.02 Euro
	AliExpress Link

	5.5v DC Varistor
	0.08 Euro
	AliExpress Link

	230v AC Varistor
	0.15 Euro
	AliExpress Link

	PTC Fuse
	0.32 Euro
	AliExpress Link

	Solid State Relay
	1.00 Euro
	AliExpress Link

	Slow Blow Fuse (250v 0.3A)
	0.15 Euro
	Ebay Link

	Custom PCB
	1.00 Euro
	DirtyPCB Link

	Total
	Less than 10 Euro per node
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