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LcdDisplay allows you to control a Hitachi HD44780-compatible
Liquid-crystal display (LCD) in Elixir.
For the specification of the HD44780 LCD, please refer to the HD44780 data sheet.
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Installation
You can install LcdDisplay by adding lcd_display to your list of dependencies in mix.exs:
def deps do
  [
    {:lcd_display, "~> 0.3"}
  ]
end
Usage
As an example, if you want to control a Hitachi HD44780 type display through
the 8-bit I/O expander PCF8574,
you can use LcdDisplay.HD44780.PCF8574 module as a display driver.
Start an LCD driver and get a PID
driver_config = %{
  driver_module: LcdDisplay.HD44780.PCF8574,
  i2c_bus: "i2c-1",          # I2C bus name
  i2c_address: 0x27,         # 7-bit address
  rows: 2,                   # the number of display rows
  cols: 16,                  # the number of display columns
  font_size: "5x8"           # "5x10" or "5x8"
}

{:ok, pid} = LcdDisplay.CharacterLcd.start_link(driver_config)
Many configuration values are optional, falling back to default values. Please refer to each display module documentation.
Run commands
Please refer to the LcdDisplay.HD44780.Driver documentation for supported display commands.
# Print text
LcdDisplay.CharacterLcd.execute(pid, {:print, "Hello world"})

# Clear the display
LcdDisplay.CharacterLcd.execute(pid, :clear)

# Print a character at a time
LcdDisplay.CharacterLcd.execute(pid, {:print, 0b00110001})
LcdDisplay.CharacterLcd.execute(pid, {:print, 0b00110000})
LcdDisplay.CharacterLcd.execute(pid, {:print, 0b00100101})
Driver modules
Different products out there use different I/O expanders, so please be aware of which I/O expander you are using if you use something like an I2C backpack.
Also the pin assignment between the LCD and the I/O expander is important since this library assumes certain pin assignment based on popular products out there.
for parallel I/O
When you connect an LCD standalone directly to the GPIO pins on your target device, the LcdDisplay.HD44780.GPIO driver module is useful.
Here are some relevant products:
	Adafruit Assembled Standard LCD 16x2 - White on Blue
	Adafruit Standard LCD 16x2 - white on blue
	Adafruit Standard LCD 20x4 - white on blue
	Adafruit RGB backlight LCD 16x2 - black on RGB
	Adafruit RGB backlight LCD 16x2 - RGB on black

for PCF8574-based I2C modules
Many inexpensive I2C modules on Amazon.com uses PCF8574. A pre-assembled 16x2 LCD with I2C module is typically less than US$10. Handson Technology I2C Serial Interface 1602 LCD Module User Guide summarizes the typical specifications of the PCF8574-based I2C module.
for Adafruit I2C / SPI character LCD backpack
The Adafruit i2c / SPI character LCD backpack supports both I2C and SPI interfaces. It uses MCP23008 for I2C and SN74HC595 for SPI as of writing.
for other I/O expanders
It is easy to make your own driver modules in case you want a custom pin assignment, a different I/O expander or some custom features.
Thanks
	ExLCD for inspiration
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A collection of utility functions to use this library.
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        execute(pid, command)

          deprecated

      


    


    
      
        start_link(config)

          deprecated
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      This function is deprecated. Use LcdDisplay.CharacterLcd.execute/2 instead..
    


  


  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


    
      This function is deprecated. Use LcdDisplay.CharacterLcd.start_link/1 instead..
    


  


  


        

      


  

    
LcdDisplay.CharacterLcd 
    



      
High-level API for character-based LCD modules (HD44780 compatible).
This module starts a display controller process using a given HD44780 driver
and provides a simple API to execute commands on the display.
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    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        execute(server, command)

      


        Executes a supported command.



    


    
      
        start_link(config, opts \\ [])

      


        Starts a display controller process for a specified.
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          @type config() :: %{:driver_module => atom(), required(atom()) => any()}
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          @type display_command() :: LcdDisplay.HD44780.Driver.command()
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          @type display_driver() :: LcdDisplay.HD44780.Driver.t()
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          @spec child_spec(list()) :: Supervisor.child_spec()


      


Returns a specification to start this module under a supervisor.
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          @spec execute(GenServer.server(), display_command()) ::
  {:ok, display_driver()} | {:error, any()}


      


Executes a supported command.

  



    

  
    
      
    
    
      start_link(config, opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(config(), GenServer.options()) :: {:ok, pid()} | {:error, any()}


      


Starts a display controller process for a specified.

  


        

      


  

    
LcdDisplay.DisplayController 
    



      
Wraps a given display driver and controls the display using that driver.
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        display_command()

      


    


    
      
        display_driver()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        execute(pid, command)

      


        Delegates the specified operation to the display driver, and updates the state as needed.



    


    
      
        start_link(display_driver, opts \\ [])

      


        Starts a display driver process and registers the process with a composite key
of driver module and display name.
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          @type display_command() :: LcdDisplay.HD44780.Driver.command()
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          @type display_driver() :: LcdDisplay.HD44780.Driver.t()
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Delegates the specified operation to the display driver, and updates the state as needed.
Examples
DisplayController.execute(pid, {:print, "Hello"})
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          @spec start_link(
  display_driver(),
  keyword()
) :: {:ok, pid()} | {:error, any()}


      


Starts a display driver process and registers the process with a composite key
of driver module and display name.
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Lets you control GPIOs.
A thin wrapper of elixir-circuits/circuits_gpio.
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        open(gpio_spec, atom)

      


        Callback implementation for LcdDisplay.GPIO.Behaviour.open/2.



    


    
      
        write(gpio_ref, int)

      


        Callback implementation for LcdDisplay.GPIO.Behaviour.write/2.
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Callback implementation for LcdDisplay.GPIO.Behaviour.open/2.
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Callback implementation for LcdDisplay.GPIO.Behaviour.write/2.
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Defines a behaviour required for GPIO abstraction.
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          @type direction() :: Circuits.GPIO.direction()
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          @type gpio_spec() :: Circuits.GPIO.gpio_spec()
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          @type value() :: Circuits.GPIO.value()
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          @callback open(gpio_spec(), direction()) :: {:ok, reference()} | {:error, any()}
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          @callback write(reference(), value()) :: :ok | {:error, any()}


      



  


        

      


  

    
LcdDisplay.HD44780.Driver behaviour
    



      
Defines a behaviour required for an LCD driver.

      


      
        Summary


  
    Types
  


    
      
        command()

      


        Type that represents a supported display command.
Some driver modules do not support the backlight LED commands.



    


    
      
        config()

      


    


    
      
        feature()

      


        Type that represents an available display feature.



    


    
      
        num_cols()

      


    


    
      
        num_rows()

      


    


    
      
        t()

      


        Type that represents the display state.



    





  
    Callbacks
  


    
      
        execute(t, command)

      


        Executes the specified command and returns a new display state.



    


    
      
        start(config)

      


        Initializes the LCD driver and returns the initial display state.



    


    
      
        write_data(t, byte)

      


        Sends a data byte to the display.



    


    
      
        write_instruction(t, byte)

      


        Sends an instruction byte to the display.



    





  
    Functions
  


    
      
        __using__(_)

      


        Injects the common logic for an LCD driver.
For display flags, please refer to HD44780 data sheet.
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          @type command() ::
  :clear
  | :home
  | {:print, String.t() | byte()}
  | {:set_cursor, integer(), integer()}
  | {:cursor, boolean()}
  | {:blink, boolean()}
  | {:display, boolean()}
  | {:autoscroll, boolean()}
  | {:text_direction, :right_to_left}
  | {:text_direction, :left_to_right}
  | {:scroll, integer()}
  | {:left, integer()}
  | {:right, integer()}
  | {:backlight, boolean()}
  | {:red, boolean()}
  | {:green, boolean()}
  | {:blue, boolean()}


      


Type that represents a supported display command.
Some driver modules do not support the backlight LED commands.
	Supported Command	Description
	:clear	Clear the display.
	:home	Move the cursor home.
	:print	Print a character or text at the current cursor.
	:set_cursor	Set the cursor position (row and column).
	:cursor	Switch on/off the underline cursor.
	:display	Switch on/off the display without losing what is on it.
	:blink	Switch on/off the block cursor.
	:autoscroll	Make existing text shift when new text is printed.
	:text_direction	Make text flow left/right from the cursor.
	:scroll	Scroll text left and right.
	:left	Move the cursor left.
	:right	Move the cursor right.
	:backlight	Switch on/off the backlight.
	:red	Switch on/off the red LED.
	:green	Switch on/off the green LED.
	:blue	Switch on/off the blue LED.
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          @type config() :: map()
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          @type feature() :: :entry_mode | :display_control


      


Type that represents an available display feature.
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          @type num_cols() :: 8..20
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          @type num_rows() :: 1..4
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          @type t() :: %{
  :driver_module => atom(),
  :rows => num_rows(),
  :cols => num_cols(),
  :entry_mode => byte(),
  :display_control => byte(),
  :backlight => boolean(),
  required(atom()) => any()
}


      


Type that represents the display state.
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          @callback execute(t(), command()) :: {:ok, t()} | {:error, any()}


      


Executes the specified command and returns a new display state.
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          @callback start(config()) :: {:ok, t()} | {:error, any()}


      


Initializes the LCD driver and returns the initial display state.
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          @callback write_data(t(), byte()) :: t()


      


Sends a data byte to the display.
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          @callback write_instruction(t(), byte()) :: t()


      


Sends an instruction byte to the display.
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Injects the common logic for an LCD driver.
For display flags, please refer to HD44780 data sheet.
Examples
use LcdDisplay.HD44780.Driver

  


        

      


  

    
LcdDisplay.HD44780.GPIO 
    



      
Knows how to commuticate with HD44780 type display using GPIO pins directly.
Supports the 4-bit mode only.
You can turn on/off the backlight.
Usage
config = %{
  pin_rs: 2,
  pin_rw: 3,
  pin_en: 4,
  pin_d4: 23,
  pin_d5: 24,
  pin_d6: 25,
  pin_d7: 26,
  pin_led: 12,
}

# Start the LCD driver and get the initial display state.
{:ok, display} = LcdDisplay.HD44780.GPIO.start(config)

# Run a command and the display state will be updated.
{:ok, display} = LcdDisplay.HD44780.GPIO.execute(display, {:print, "Hello world"})
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    Types
  


    
      
        config()

      


        The configuration options.



    


    
      
        display_driver()

      


    





  
    Functions
  


    
      
        execute(display, command)

      


        Executes the specified command and returns a new display state.



    


    
      
        start(config)

      


        Initializes the LCD driver and returns the initial display state.
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      config()



        
          
        

    

  


  

      

          @type config() :: %{
  :pin_rs => pos_integer(),
  :pin_rw => pos_integer(),
  :pin_en => pos_integer(),
  :pin_d4 => pos_integer(),
  :pin_d5 => pos_integer(),
  :pin_d6 => pos_integer(),
  :pin_d7 => pos_integer(),
  :pin_led => pos_integer(),
  optional(:rows) => 1..4,
  optional(:cols) => 8..20,
  optional(:font_size) => pos_integer()
}


      


The configuration options.
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          @type display_driver() :: LcdDisplay.HD44780.Driver.t()
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      execute(display, command)



        
          
        

    

  


  

Executes the specified command and returns a new display state.

  



  
    
      
    
    
      start(config)



        
          
        

    

  


  

      

          @spec start(config()) :: {:ok, display_driver()} | {:error, any()}


      


Initializes the LCD driver and returns the initial display state.

  


        

      


  

    
LcdDisplay.HD44780.MCP23008 
    



      
Knows how to commuticate with HD44780 type display through the 8-bit I/O expander
MCP23008.
You can turn on/off the backlight.
Usage
iex(2)>  Circuits.I2C.detect_devices
Devices on I2C bus "i2c-1":
* 32  (0x20)

1 devices detected on 1 I2C buses
config = %{
  i2c_bus: "i2c-1",          # I2C bus name
  i2c_address: 0x20,         # 7-bit address
  rows: 2,                   # the number of display rows
  cols: 16,                  # the number of display columns
  font_size: "5x8"           # "5x10" or "5x8"
}

# Start the LCD driver and get the initial display state.
{:ok, display} = LcdDisplay.HD44780.MCP23008.start(config)

# Run a command and the display state will be updated.
{:ok, display} = LcdDisplay.HD44780.MCP23008.execute(display, {:print, "Hello world"})
Pin assignment
This module assumes the following pin assignment:
	MCP23008	HD44780
	GP0	-
	GP1	RS (Register Select)
	GP2	E (Enable)
	GP3	DB4 (Data Bus 4)
	GP4	DB5 (Data Bus 5)
	GP5	DB6 (Data Bus 6)
	GP6	DB7 (Data Bus 7)
	GP7	LED
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    Types
  


    
      
        config()

      


        The configuration options.



    


    
      
        display_driver()

      


    





  
    Functions
  


    
      
        execute(display, command)

      


        Executes the specified command and returns a new display state.



    


    
      
        start(config)

      


        Initializes the LCD driver and returns the initial display state.
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      config()



        
          
        

    

  


  

      

          @type config() :: %{
  optional(:rows) => String.t(),
  optional(:cols) => pos_integer(),
  optional(:font_size) => pos_integer()
}


      


The configuration options.
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          @type display_driver() :: LcdDisplay.HD44780.Driver.t()
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      execute(display, command)



        
          
        

    

  


  

Executes the specified command and returns a new display state.

  



  
    
      
    
    
      start(config)



        
          
        

    

  


  

      

          @spec start(config()) :: {:ok, display_driver()} | {:error, any()}


      


Initializes the LCD driver and returns the initial display state.

  


        

      


  

    
LcdDisplay.HD44780.MCP23017 
    



      
Knows how to commuticate with HD44780 type display through the 16-bit I/O expander
MCP23017.
You can turn on/off the backlight and change the LED color by switching on/off red, green and blue.
Usage
iex(2)>  Circuits.I2C.detect_devices
Devices on I2C bus "i2c-1":
* 32  (0x20)

1 devices detected on 1 I2C buses
config = %{
  i2c_bus: "i2c-1",          # I2C bus name
  i2c_address: 0x20,         # 7-bit address
  rows: 2,                   # the number of display rows
  cols: 16,                  # the number of display columns
  font_size: "5x8"           # "5x10" or "5x8"
}

# Start the LCD driver and get the initial display state.
{:ok, display} = LcdDisplay.HD44780.MCP23017.start(config)

# Run a command and the display state will be updated.
{:ok, display} = LcdDisplay.HD44780.MCP23017.execute(display, {:print, "Hello world"})

# Turn on/off `:red`, `:green` and `:blue` to change the backlight color.
{:ok, display} = LcdDisplay.HD44780.MCP23017.execute(display, {:red, false})

# Pick a random backlight color.
{:ok, display} = LcdDisplay.HD44780.MCP23017.execute(display, :random_color)
Pin assignment
This module assumes the following pin assignment:
GPIOA
	MCP23017	HD44780
	GPA0	-
	GPA1	-
	GPA2	-
	GPA3	-
	GPA4	-
	GPA5	-
	GPA6	LED RED
	GPA7	LED GREEN

GPIOB
	MCP23017	HD44780
	GPB0	LED BLUE
	GPB1	DB7 (Data Bus 7)
	GPB2	DB6 (Data Bus 6)
	GPB3	DB5 (Data Bus 5)
	GPB4	DB4 (Data Bus 4)
	GPB5	E (Enable)
	GPB6	-
	GPB7	RS (Register Select)
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        The configuration options.



    


    
      
        display_driver()

      


    


    
      
        rgb_key()

      


    





  
    Functions
  


    
      
        execute(display, command)

      


        Executes the specified command and returns a new display state.



    


    
      
        set_random_color(display)

      


    


    
      
        start(config)

      


        Initializes the LCD driver and returns the initial display state.
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      config()



        
          
        

    

  


  

      

          @type config() :: %{
  optional(:rows) => String.t(),
  optional(:cols) => pos_integer(),
  optional(:font_size) => pos_integer()
}


      


The configuration options.

  



  
    
      
    
    
      display_driver()



        
          
        

    

  


  

      

          @type display_driver() :: LcdDisplay.HD44780.Driver.t()


      



  



  
    
      
    
    
      rgb_key()



        
          
        

    

  


  

      

          @type rgb_key() :: :red | :green | :blue
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Executes the specified command and returns a new display state.
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          @spec set_random_color(display_driver()) :: display_driver()


      



  



  
    
      
    
    
      start(config)



        
          
        

    

  


  

      

          @spec start(config()) :: {:ok, display_driver()} | {:error, any()}


      


Initializes the LCD driver and returns the initial display state.

  


        

      


  

    
LcdDisplay.HD44780.PCF8574 
    



      
Knows how to commuticate with HD44780 type display through the 8-bit I/O expander
PCF8574.
You can turn on/off the backlight.
Usage
iex(2)>  Circuits.I2C.detect_devices
Devices on I2C bus "i2c-1":
* 39  (0x27)

1 devices detected on 1 I2C buses
config = %{
  i2c_bus: "i2c-1",          # I2C bus name
  i2c_address: 0x27,         # 7-bit address
  rows: 2,                   # the number of display rows
  cols: 16,                  # the number of display columns
  font_size: "5x8"           # "5x10" or "5x8"
}

# Start the LCD driver and get the initial display state.
{:ok, display} = LcdDisplay.HD44780.PCF8574.start(config)

# Run a command and the display state will be updated.
{:ok, display} = LcdDisplay.HD44780.PCF8574.execute(display, {:print, "Hello world"})
Pin assignment
This module assumes the following pin assignment:
	PCF8574	HD44780
	P0	RS (Register Select)
	P1	-
	P2	E (Enable)
	P3	LED
	P4	DB4 (Data Bus 4)
	P5	DB5 (Data Bus 5)
	P6	DB6 (Data Bus 6)
	P7	DB7 (Data Bus 7)
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        config()

      


        The configuration options.



    


    
      
        display_driver()

      


    





  
    Functions
  


    
      
        execute(display, command)

      


        Executes the specified command and returns a new display state.



    


    
      
        start(config)

      


        Initializes the LCD driver and returns the initial display state.
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      config()



        
          
        

    

  


  

      

          @type config() :: %{
  optional(:rows) => String.t(),
  optional(:cols) => pos_integer(),
  optional(:font_size) => pos_integer()
}


      


The configuration options.

  



  
    
      
    
    
      display_driver()



        
          
        

    

  


  

      

          @type display_driver() :: LcdDisplay.HD44780.Driver.t()
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      execute(display, command)



        
          
        

    

  


  

Executes the specified command and returns a new display state.

  



  
    
      
    
    
      start(config)



        
          
        

    

  


  

      

          @spec start(config()) :: {:ok, display_driver()} | {:error, any()}


      


Initializes the LCD driver and returns the initial display state.

  


        

      


  

    
LcdDisplay.HD44780.SN74HC595 
    



      
Knows how to commuticate with HD44780 type display through the 8-bit shift register
SN74HC595.
You can turn on/off the backlight.
Usage
iex> Circuits.SPI.bus_names()
["spidev0.0", "spidev0.1"]
config = %{
  spi_bus: "spidev0.0",      # SPI bus name
  rows: 2,                   # the number of display rows
  cols: 16,                  # the number of display columns
  font_size: "5x8"           # "5x10" or "5x8"
}

# Start the LCD driver and get the initial display state.
{:ok, display} = LcdDisplay.HD44780.SN74HC595.start(config)

# Run a command and the display state will be updated.
{:ok, display} = LcdDisplay.HD44780.SN74HC595.execute(display, {:print, "Hello world"})
Pin assignment
This module assumes the following pin assignment:
	SN74HC595	HD44780
	QA	-
	QB	RS (Register Select)
	QC	E (Enable)
	QD	DB7 (Data Bus 7)
	QE	DB6 (Data Bus 6)
	QF	DB5 (Data Bus 5)
	QG	DB4 (Data Bus 4)
	QH	LED


      


      
        Summary


  
    Types
  


    
      
        config()

      


        The configuration options.



    


    
      
        display_driver()

      


    





  
    Functions
  


    
      
        execute(display, command)

      


        Executes the specified command and returns a new display state.



    


    
      
        start(config)

      


        Initializes the LCD driver and returns the initial display state.



    





      


      
        Types


        


  
    
      
    
    
      config()



        
          
        

    

  


  

      

          @type config() :: %{
  optional(:rows) => String.t(),
  optional(:cols) => pos_integer(),
  optional(:font_size) => pos_integer()
}


      


The configuration options.

  



  
    
      
    
    
      display_driver()



        
          
        

    

  


  

      

          @type display_driver() :: LcdDisplay.HD44780.Driver.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      execute(display, command)



        
          
        

    

  


  

Executes the specified command and returns a new display state.

  



  
    
      
    
    
      start(config)



        
          
        

    

  


  

      

          @spec start(config()) :: {:ok, display_driver()} | {:error, any()}


      


Initializes the LCD driver and returns the initial display state.

  


        

      


  

    
LcdDisplay.HD44780.Util 
    



      
A collection of utility functions that are used for display drivers.

      


      
        Summary


  
    Types
  


    
      
        display_config()

      


        Typically 2x16 or 4x20.



    


    
      
        row_col_pos()

      


    





  
    Functions
  


    
      
        adjust_backlight_config(display)

      


        Adjusts the backlight-related values in the display driver state.



    


    
      
        ddram_row_offsets(num_cols)

      


        Determine a list of row offsets based on how many columns the display has.



    


    
      
        determine_ddram_address(row_col_pos, display_config)

      


        Determines a Display Data RAM (DDRAM) address based on the display configuration (rows and columns)
and the zero-indexed cursor position (row and column).



    


    
      
        shuffle_color(display)

      


        Shuffles the RGB boolean values in the display driver state.



    





      


      
        Types


        


  
    
      
    
    
      display_config()



        
          
        

    

  


  

      

          @type display_config() :: %{
  :rows => LcdDisplay.HD44780.Driver.num_rows(),
  :cols => LcdDisplay.HD44780.Driver.num_cols(),
  required(any()) => any()
}


      


Typically 2x16 or 4x20.

  



  
    
      
    
    
      row_col_pos()



        
          
        

    

  


  

      

          @type row_col_pos() :: {non_neg_integer(), non_neg_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      adjust_backlight_config(display)



        
          
        

    

  


  

      

          @spec adjust_backlight_config(map()) :: map()


      


Adjusts the backlight-related values in the display driver state.
Examples
  # Default to the white LED when no color is specified.
  iex> LcdDisplay.HD44780.Util.adjust_backlight_config(%{backlight: true, red: false, green: false, blue: false})
  %{backlight: true, blue: true, green: true, red: true}

  # Turn off all colors when the backlight is turned off.
  iex> LcdDisplay.HD44780.Util.adjust_backlight_config(%{backlight: false, red: true, green: true, blue: true})
  %{backlight: false, blue: false, green: false, red: false}

  # Else do nothing
  iex> LcdDisplay.HD44780.Util.adjust_backlight_config(%{backlight: true, red: true, green: false, blue: false})
  %{backlight: true, blue: false, green: false, red: true}

  



  
    
      
    
    
      ddram_row_offsets(num_cols)



        
          
        

    

  


  

      

          @spec ddram_row_offsets(LcdDisplay.HD44780.Driver.num_cols()) ::
  {0, 64, pos_integer(), pos_integer()}


      


Determine a list of row offsets based on how many columns the display has.
0x00: | ROW 0 | ROW 2 |
0x40: | ROW 1 | ROW 3 |
For more info, please refer to Hitachi HD44780 datasheet page 10.
Examples
iex> LcdDisplay.HD44780.Util.ddram_row_offsets(8)
{0, 64, 8, 72}

iex> LcdDisplay.HD44780.Util.ddram_row_offsets(16)
{0, 64, 16, 80}

iex> LcdDisplay.HD44780.Util.ddram_row_offsets(20)
{0, 64, 20, 84}

  



  
    
      
    
    
      determine_ddram_address(row_col_pos, display_config)



        
          
        

    

  


  

      

          @spec determine_ddram_address(row_col_pos(), display_config()) :: non_neg_integer()


      


Determines a Display Data RAM (DDRAM) address based on the display configuration (rows and columns)
and the zero-indexed cursor position (row and column).
Examples
iex> LcdDisplay.HD44780.Util.determine_ddram_address({0,0}, %{rows: 2, cols: 16})
0

iex> LcdDisplay.HD44780.Util.determine_ddram_address({0,15}, %{rows: 2, cols: 16})
15

iex> LcdDisplay.HD44780.Util.determine_ddram_address({1,0}, %{rows: 2, cols: 16})
64

iex> LcdDisplay.HD44780.Util.determine_ddram_address({1,15}, %{rows: 2, cols: 16})
79

  



  
    
      
    
    
      shuffle_color(display)



        
          
        

    

  


  

      

          @spec shuffle_color(map()) :: map()


      


Shuffles the RGB boolean values in the display driver state.

  


        

      


  

    
LcdDisplay.I2C 
    



      
Lets you communicate with hardware devices using the I2C protocol.
A thin wrapper of elixir-circuits/circuits_i2c.

      


      
        Summary


  
    Functions
  


    
      
        open(bus_name)

      


        Callback implementation for LcdDisplay.I2C.Behaviour.open/1.



    


    
      
        write(i2c_ref, address, data)

      


        Callback implementation for LcdDisplay.I2C.Behaviour.write/3.



    





      


      
        Functions


        


  
    
      
    
    
      open(bus_name)



        
          
        

    

  


  

Callback implementation for LcdDisplay.I2C.Behaviour.open/1.

  



  
    
      
    
    
      write(i2c_ref, address, data)



        
          
        

    

  


  

Callback implementation for LcdDisplay.I2C.Behaviour.write/3.

  


        

      


  

    
LcdDisplay.I2C.Behaviour behaviour
    



      
Defines a behaviour required for I2C abstraction.

      


      
        Summary


  
    Types
  


    
      
        address()

      


    


    
      
        bus_name()

      


    





  
    Callbacks
  


    
      
        open(bus_name)

      


    


    
      
        write(reference, address, iodata)

      


    





      


      
        Types


        


  
    
      
    
    
      address()



        
          
        

    

  


  

      

          @type address() :: 0..127


      



  



  
    
      
    
    
      bus_name()



        
          
        

    

  


  

      

          @type bus_name() :: String.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      open(bus_name)



        
          
        

    

  


  

      

          @callback open(bus_name()) :: {:ok, reference()} | {:error, any()}


      



  



  
    
      
    
    
      write(reference, address, iodata)



        
          
        

    

  


  

      

          @callback write(reference(), address(), iodata()) :: :ok | {:error, any()}


      



  


        

      


  

    
LcdDisplay.SPI 
    



      
Lets you communicate with hardware devices using the SPI protocol.
A thin wrapper of elixir-circuits/circuits_spi.

      


      
        Summary


  
    Functions
  


    
      
        open(spi_bus, opts \\ [])

      


        Callback implementation for LcdDisplay.SPI.Behaviour.open/2.



    


    
      
        transfer(spi_ref, data)

      


        Callback implementation for LcdDisplay.SPI.Behaviour.transfer/2.



    





      


      
        Functions


        


    

  
    
      
    
    
      open(spi_bus, opts \\ [])



        
          
        

    

  


  

Callback implementation for LcdDisplay.SPI.Behaviour.open/2.

  



  
    
      
    
    
      transfer(spi_ref, data)



        
          
        

    

  


  

Callback implementation for LcdDisplay.SPI.Behaviour.transfer/2.

  


        

      


  

    
LcdDisplay.SPI.Behaviour behaviour
    



      
Defines a behaviour required for SPI abstraction.

      


      
        Summary


  
    Types
  


    
      
        data()

      


    


    
      
        spi_address()

      


    


    
      
        spi_bus()

      


    





  
    Callbacks
  


    
      
        open(arg1, list)

      


    


    
      
        transfer(reference, data)

      


    





      


      
        Types


        


  
    
      
    
    
      data()



        
          
        

    

  


  

      

          @type data() :: binary()


      



  



  
    
      
    
    
      spi_address()



        
          
        

    

  


  

      

          @type spi_address() :: byte()


      



  



  
    
      
    
    
      spi_bus()



        
          
        

    

  


  

      

          @type spi_bus() :: String.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      open(arg1, list)



        
          
        

    

  


  

      

          @callback open(binary() | charlist(), list()) :: {:ok, reference()} | {:error, any()}


      



  



  
    
      
    
    
      transfer(reference, data)



        
          
        

    

  


  

      

          @callback transfer(reference(), data()) :: {:ok, binary()} | {:error, any()}
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