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PCA9685 
    



      
Driver for PCA9685 based 16 channel, 12 bit PWM driver connected over I2C.

  
    
  
  Usage


# Start a device
{:ok, pid} = PCA9685.acquire(bus: "i2c-1", address: 0x40)

# With optional PWM frequency and output enable pin
{:ok, pid} = PCA9685.acquire(bus: "i2c-1", address: 0x40, pwm_freq: 100, oe_pin: 17)

# With a name for supervision
{:ok, pid} = PCA9685.acquire(bus: "i2c-1", address: 0x40, name: MyPWM)

# Control channels
PCA9685.Device.channel(pid, 0, 0, 2048)
PCA9685.Device.all(pid, 0, 4095)

# Release when done
PCA9685.release(pid)

  
    
  
  Supervision


Add the device to your supervision tree:
children = [
  {PCA9685.Device, bus: "i2c-1", address: 0x40, name: MyPWM}
]
Then use the registered name:
PCA9685.Device.channel(MyPWM, 0, 0, 2048)

      


      
        Summary


  
    Functions
  


    
      
        acquire(opts)

      


        Acquire a connection to a PCA9685 device.



    


    
      
        release(server)

      


        Release a PCA9685 device connection.



    





      


      
        Functions

        


  
    
      
    
    
      acquire(opts)



    

  


  

      

          @spec acquire(keyword()) :: GenServer.on_start()


      


Acquire a connection to a PCA9685 device.

  
    
  
  Options


	:bus - (required) the I2C bus name, e.g. "i2c-1"
	:address - (required) the I2C address, e.g. 0x40
	:pwm_freq - PWM frequency in Hz (default: 50, range: 24-1526)
	:oe_pin - GPIO pin for output enable (optional)
	:name - GenServer name for registration (optional)


  
    
  
  Examples


{:ok, pid} = PCA9685.acquire(bus: "i2c-1", address: 0x40)
{:ok, pid} = PCA9685.acquire(bus: "i2c-1", address: 0x40, name: MyPWM)

  



  
    
      
    
    
      release(server)



    

  


  

      

          @spec release(GenServer.server()) :: :ok


      


Release a PCA9685 device connection.

  
    
  
  Examples


:ok = PCA9685.release(pid)
:ok = PCA9685.release(MyPWM)

  


        

      


  

    
PCA9685.Chip 
    



      
Wafer connection for PCA9685 16-channel, 12-bit PWM driver.
This module implements the Wafer.Conn behaviour and provides low-level
access to the PCA9685 device over I2C.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        get_all_pwm(chip)

      


        Read all channels' PWM duty cycles.



    


    
      
        get_channel_pwm(chip, channel)

      


        Read a specific channel's PWM duty cycle.



    


    
      
        initialize(chip, freq_hz, oscillator_freq \\ 25_000_000)

      


        Initialise the PCA9685 device and set all outputs to off.



    


    
      
        read_mode1(conn)

      


        Read the contents of the mode1 register.



    


    
      
        read_mode2(conn)

      


        Read the contents of the mode2 register.



    


    
      
        read_prescale(conn)

      


        Read the contents of the prescale register.



    


    
      
        set_all_pwm(chip, on, off)

      


        Set all channels to the same PWM duty cycle.



    


    
      
        set_channel_pwm(chip, channel, on, off)

      


        Set a specific channel's PWM duty cycle.



    


    
      
        set_pwm_frequency(chip, freq_hz, oscillator_freq \\ 25_000_000)

      


        Set the PWM frequency in Hz.



    


    
      
        swap_mode1(conn, data)

      


        Swap the contents of the mode1 register.



    


    
      
        swap_mode2(conn, data)

      


        Swap the contents of the mode2 register.



    


    
      
        swap_prescale(conn, data)

      


        Swap the contents of the prescale register.



    


    
      
        update_mode1(conn, callback)

      


        Update the contents of the mode1 register using a
transformation function.



    


    
      
        update_mode2(conn, callback)

      


        Update the contents of the mode2 register using a
transformation function.



    


    
      
        update_prescale(conn, callback)

      


        Update the contents of the prescale register using a
transformation function.



    


    
      
        write_mode1(conn, data)

      


        Write new contents to the mode1 register.



    


    
      
        write_mode2(conn, data)

      


        Write new contents to the mode2 register.



    


    
      
        write_prescale(conn, data)

      


        Write new contents to the prescale register.



    





      


      
        Types

        


  
    
      
    
    
      t()



    

  


  

      

          @type t() :: %PCA9685.Chip{conn: Wafer.Driver.Circuits.I2C.t()}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      get_all_pwm(chip)



    

  


  

      

          @spec get_all_pwm(t()) :: {:ok, [{on :: 0..4095, off :: 0..4095}]} | {:error, term()}


      


Read all channels' PWM duty cycles.

  



  
    
      
    
    
      get_channel_pwm(chip, channel)



    

  


  

      

          @spec get_channel_pwm(t(), channel :: 0..15) ::
  {:ok, {on :: 0..4095, off :: 0..4095}} | {:error, term()}


      


Read a specific channel's PWM duty cycle.

  



    

  
    
      
    
    
      initialize(chip, freq_hz, oscillator_freq \\ 25_000_000)



    

  


  

      

          @spec initialize(t(), frequency :: pos_integer(), oscillator_freq :: pos_integer()) ::
  {:ok, t()} | {:error, term()}


      


Initialise the PCA9685 device and set all outputs to off.

  



  
    
      
    
    
      read_mode1(conn)



    

  


  

      

          @spec read_mode1(Wafer.Conn.t()) :: {:ok, binary()} | {:error, reason :: any()}


      


Read the contents of the mode1 register.

  
    
  
  Example


iex> read_mode1(conn)
{:ok, <<0>>}

  



  
    
      
    
    
      read_mode2(conn)



    

  


  

      

          @spec read_mode2(Wafer.Conn.t()) :: {:ok, binary()} | {:error, reason :: any()}


      


Read the contents of the mode2 register.

  
    
  
  Example


iex> read_mode2(conn)
{:ok, <<0>>}

  



  
    
      
    
    
      read_prescale(conn)



    

  


  

      

          @spec read_prescale(Wafer.Conn.t()) :: {:ok, binary()} | {:error, reason :: any()}


      


Read the contents of the prescale register.

  
    
  
  Example


iex> read_prescale(conn)
{:ok, <<0>>}

  



  
    
      
    
    
      set_all_pwm(chip, on, off)



    

  


  

      

          @spec set_all_pwm(t(), on :: 0..4095, off :: 0..4095) :: {:ok, t()} | {:error, term()}


      


Set all channels to the same PWM duty cycle.

  



  
    
      
    
    
      set_channel_pwm(chip, channel, on, off)



    

  


  

      

          @spec set_channel_pwm(t(), channel :: 0..15, on :: 0..4095, off :: 0..4095) ::
  {:ok, t()} | {:error, term()}


      


Set a specific channel's PWM duty cycle.

  



    

  
    
      
    
    
      set_pwm_frequency(chip, freq_hz, oscillator_freq \\ 25_000_000)



    

  


  

      

          @spec set_pwm_frequency(t(), pos_integer(), oscillator_freq :: pos_integer()) ::
  {:ok, t()} | {:error, term()}


      


Set the PWM frequency in Hz.

  



  
    
      
    
    
      swap_mode1(conn, data)



    

  


  

      

          @spec swap_mode1(Wafer.Conn.t(), data :: binary()) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Swap the contents of the mode1 register.
Reads the contents of the register, then replaces it, returning the
previous contents.  Some drivers may implement this atomically.

  
    
  
  Example


iex> swap_mode1(conn, <<0>>)
{:ok, <<0>>, _conn}

  



  
    
      
    
    
      swap_mode2(conn, data)



    

  


  

      

          @spec swap_mode2(Wafer.Conn.t(), data :: binary()) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Swap the contents of the mode2 register.
Reads the contents of the register, then replaces it, returning the
previous contents.  Some drivers may implement this atomically.

  
    
  
  Example


iex> swap_mode2(conn, <<0>>)
{:ok, <<0>>, _conn}

  



  
    
      
    
    
      swap_prescale(conn, data)



    

  


  

      

          @spec swap_prescale(Wafer.Conn.t(), data :: binary()) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Swap the contents of the prescale register.
Reads the contents of the register, then replaces it, returning the
previous contents.  Some drivers may implement this atomically.

  
    
  
  Example


iex> swap_prescale(conn, <<0>>)
{:ok, <<0>>, _conn}

  



  
    
      
    
    
      update_mode1(conn, callback)



    

  


  

      

          @spec update_mode1(Wafer.Conn.t(), (<<_::_*8>> -> <<_::_*8>>)) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Update the contents of the mode1 register using a
transformation function.

  
    
  
  Example


iex> transform = fn <<data::size(8)>> -> <<(data * 2)::size(8)>> end
...> update_mode1(conn, transform)
{:ok, _conn}

  



  
    
      
    
    
      update_mode2(conn, callback)



    

  


  

      

          @spec update_mode2(Wafer.Conn.t(), (<<_::_*8>> -> <<_::_*8>>)) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Update the contents of the mode2 register using a
transformation function.

  
    
  
  Example


iex> transform = fn <<data::size(8)>> -> <<(data * 2)::size(8)>> end
...> update_mode2(conn, transform)
{:ok, _conn}

  



  
    
      
    
    
      update_prescale(conn, callback)



    

  


  

      

          @spec update_prescale(Wafer.Conn.t(), (<<_::_*8>> -> <<_::_*8>>)) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Update the contents of the prescale register using a
transformation function.

  
    
  
  Example


iex> transform = fn <<data::size(8)>> -> <<(data * 2)::size(8)>> end
...> update_prescale(conn, transform)
{:ok, _conn}

  



  
    
      
    
    
      write_mode1(conn, data)



    

  


  

      

          @spec write_mode1(Wafer.Conn.t(), data :: binary()) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Write new contents to the mode1 register.

  
    
  
  Example


iex> write_mode1(conn, <<0>>)
{:ok, _conn}

  



  
    
      
    
    
      write_mode2(conn, data)



    

  


  

      

          @spec write_mode2(Wafer.Conn.t(), data :: binary()) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Write new contents to the mode2 register.

  
    
  
  Example


iex> write_mode2(conn, <<0>>)
{:ok, _conn}

  



  
    
      
    
    
      write_prescale(conn, data)



    

  


  

      

          @spec write_prescale(Wafer.Conn.t(), data :: binary()) ::
  {:ok, Wafer.Conn.t()} | {:error, reason :: any()}


      


Write new contents to the prescale register.

  
    
  
  Example


iex> write_prescale(conn, <<0>>)
{:ok, _conn}

  


        

      


  

    
PCA9685.Device 
    



      
GenServer managing a PCA9685 device connection.

  
    
  
  Options


	:bus (String.t/0) - Required. The I2C bus name (e.g. "i2c-1").

	:address - Required. The I2C address of the device (0-127, e.g. 0x40).

	:pwm_freq - The PWM frequency in Hz. The default value is 50.

	:oscillator_freq (pos_integer/0) - The PCA9685 internal oscillator frequency in Hz. Nominally 25MHz but varies per chip (23-27MHz). Calibrate for precise pulse width control. The default value is 25000000.

	:oe_pin (non_neg_integer/0) - GPIO pin number for output enable (directly connected to OE\ pin).

	:name (term/0) - GenServer name for registration (e.g. MyPWM or {:via, Registry, key}).



      


      
        Summary


  
    Functions
  


    
      
        all(server, on, off)

      


        Sets all channels to the specified duty cycle (0-4095).



    


    
      
        channel(server, channel, on, off)

      


        Sets the channel (0-15) to a specified duty cycle (0-4095).



    


    
      
        get_all(server)

      


        Reads all channels' duty cycles.



    


    
      
        get_channel(server, channel)

      


        Reads a channel's duty cycle.



    


    
      
        get_pulse_width(server, channel)

      


        Reads a channel's PWM pulse width in microseconds.



    


    
      
        output_disable(server)

      


        Disables PWM output for this device.



    


    
      
        output_enable(server)

      


        Enables PWM output for this device.



    


    
      
        pulse_width(server, channel, microseconds)

      


        Sets a channel's PWM pulse width in microseconds.



    


    
      
        pwm_freq(server)

      


        Returns the currently configured PWM frequency.



    


    
      
        pwm_freq(server, hz)

      


        Configures the PWM frequency (24-1526 Hz).



    


    
      
        start_link(opts)

      


        Starts a PCA9685 device GenServer.



    





      


      
        Functions

        


  
    
      
    
    
      all(server, on, off)



    

  


  

      

          @spec all(GenServer.server(), 0..4095, 0..4095) :: :ok | {:error, term()}


      


Sets all channels to the specified duty cycle (0-4095).

  



  
    
      
    
    
      channel(server, channel, on, off)



    

  


  

      

          @spec channel(GenServer.server(), 0..15, 0..4095, 0..4095) :: :ok | {:error, term()}


      


Sets the channel (0-15) to a specified duty cycle (0-4095).

  



  
    
      
    
    
      get_all(server)



    

  


  

      

          @spec get_all(GenServer.server()) :: {:ok, [{0..4095, 0..4095}]} | {:error, term()}


      


Reads all channels' duty cycles.
Returns a list of 16 {on, off} tuples, one for each channel.

  



  
    
      
    
    
      get_channel(server, channel)



    

  


  

      

          @spec get_channel(GenServer.server(), 0..15) ::
  {:ok, {0..4095, 0..4095}} | {:error, term()}


      


Reads a channel's duty cycle.
Returns {on, off} values (0-4095).

  



  
    
      
    
    
      get_pulse_width(server, channel)



    

  


  

      

          @spec get_pulse_width(GenServer.server(), 0..15) ::
  {:ok, pos_integer()} | {:error, term()}


      


Reads a channel's PWM pulse width in microseconds.
This is the inverse of pulse_width/3, converting the raw register values
back to microseconds based on the configured oscillator and PWM frequency.

  



  
    
      
    
    
      output_disable(server)



    

  


  

      

          @spec output_disable(GenServer.server()) :: :ok | {:error, term()}


      


Disables PWM output for this device.
Fails if there is no oe_pin specified in the device configuration.

  



  
    
      
    
    
      output_enable(server)



    

  


  

      

          @spec output_enable(GenServer.server()) :: :ok | {:error, term()}


      


Enables PWM output for this device.
Fails if there is no oe_pin specified in the device configuration.

  



  
    
      
    
    
      pulse_width(server, channel, microseconds)



    

  


  

      

          @spec pulse_width(GenServer.server(), 0..15, pos_integer()) :: :ok | {:error, term()}


      


Sets a channel's PWM pulse width in microseconds.
This is useful for servo control where pulse widths are typically:
	1000µs (1ms) for minimum position
	1500µs for centre position
	2000µs (2ms) for maximum position

The conversion accounts for the configured oscillator frequency and PWM
frequency to calculate the correct register values.

  
    
  
  Example


# Move servo on channel 0 to centre position
PCA9685.Device.pulse_width(pid, 0, 1500)

  



  
    
      
    
    
      pwm_freq(server)



    

  


  

      

          @spec pwm_freq(GenServer.server()) :: pos_integer()


      


Returns the currently configured PWM frequency.

  



  
    
      
    
    
      pwm_freq(server, hz)



    

  


  

      

          @spec pwm_freq(GenServer.server(), pos_integer()) :: :ok | {:error, term()}


      


Configures the PWM frequency (24-1526 Hz).

  



  
    
      
    
    
      start_link(opts)



    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a PCA9685 device GenServer.
See module documentation for available options.
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