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Elixir library for communicating with Lextronic's ELCD module via UART.
This library provides a simple and efficient interface for controlling Lextronic's LCD display modules that use their ELCD protocol. It supports text display, cursor control, screen management, and scrolling functionality.
Installation
Add elcdx to your list of dependencies in mix.exs:
def deps do
  [
    {:elcdx, "~> 1.0"},
    {:circuits_uart, "~> 1.4"}
  ]
end
Quick Start
# Start the LCD connection (/dev/ttyS0 is the Rpi UART, change for your device)
{:ok, lcd} = Elcdx.start_link("/dev/ttyS0")

# Clear the display
Elcdx.clear(lcd)

# Display text
Elcdx.print(lcd, "Hello, World!")

# Move to second line and display more text
Elcdx.move(lcd, 0, 1)
Elcdx.print(lcd, "Line 2 text")

# Enable scrolling for long text
Elcdx.print(lcd, "This is a very long message that will scroll", scroll: true)

# Show cursor
Elcdx.print(lcd, "Cursor visible", show_cursor: true)

# Clean up
Elcdx.stop(lcd)
Configuration
LCD Sizes
# 16x2 LCD (default)
{:ok, lcd} = Elcdx.start_link("/dev/ttyS0")

# 20x4 LCD
{:ok, lcd} = Elcdx.start_link("/dev/ttyS0", lines: 4, columns: 20)

# Custom size
{:ok, lcd} = Elcdx.start_link("/dev/ttyS0", lines: 2, columns: 40)
UART Settings
# Full configuration
{:ok, lcd} = Elcdx.start_link("/dev/ttyS0",
  speed: 19200,
  lines: 4,
  columns: 20
)
API Reference
Connection Management
	start_link(device, opts \\ []) - Start LCD connection
	stop(lcd) - Stop LCD connection

Display Control
	clear(lcd) - Clear the display
	move(lcd, column, line) - Move cursor to position
	print(lcd, text, opts \\ []) - Display text

Cursor Control
	cursor_on(lcd) - Show cursor
	cursor_off(lcd) - Hide cursor

Print Options
	:show_cursor - Show/hide cursor during text display (default: false)
	:scroll - Enable scrolling for long text (default: true)

Hardware Setup
ELCDX Module Connections
ELCDX Module    Arduino/Device/Rpi
VCC      <->      5V
GND      <->      GND
RX       <->      TX (UART)
Supported Devices
	USB-to-Serial converters (FT232, CH340, CP2102)
	Arduino boards with UART
	Raspberry Pi UART pins
	Any device with UART capability

Protocol Details
The ELCDX modules use a simple UART protocol:
	Command	Hex Value	Description
	Initialize	0xA0	Initialize display
	Clear	0xA3 0x01	Clear display
	Cursor Off	0xA3 0x0C	Hide cursor
	Cursor On	0xA3 0x0E	Show cursor
	Move	0xA1 X Y	Move cursor to (X,Y)
	Print	0xA2 text 0x00	Print text line

Error Handling
All functions return either :ok or {:error, reason}:
case Elcdx.print(lcd, "Hello") do
  :ok ->
    IO.puts("Text displayed successfully")
  {:error, reason} ->
    IO.puts("Error: #{inspect(reason)}")
end
Common error scenarios:
	UART device not found
	Permission denied
	Hardware not responding
	Invalid parameters

Examples
Basic Text Display
{:ok, lcd} = Elcdx.start_link("/dev/ttyS0")

Elcdx.clear(lcd)
Elcdx.print(lcd, "Temperature: 25°C")
Elcdx.move(lcd, 0, 1)
Elcdx.print(lcd, "Humidity: 60%")
Setup
git clone https://github.com/Spin42/elcdx.git
cd elcdx
mix deps.get

Contributing
	Fork the repository
	Create a feature branch (git checkout -b feature/amazing-feature)
	Make your changes
	Add tests for new functionality
	Ensure all tests pass (mix test)
	Run code quality checks (mix format && mix credo && mix dialyzer)
	Commit your changes (git commit -m 'Add amazing feature')
	Push to the branch (git push origin feature/amazing-feature)
	Open a Pull Request

License
This project is licensed under the MIT License - see the LICENSE file for details.
Changelog
See CHANGELOG.md for a list of changes.
Support
	📖 Documentation
	🐛 Report Issues

Acknowledgments
	Circuits.UART for UART communication
	ELCD module documentation from Lextronic



  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[0.1.1] - 2025-10-03
Added
	Updated documentation

[0.1.0] - 2025-10-03
Added
	Initial release of Elcdx library
	Complete UART communication driver for ELCDX LCD modules
	Support for multiple LCD sizes (16x2, 20x4, custom)
	Text display with automatic line wrapping
	Cursor control (show/hide, positioning)
	Screen management (clear, move cursor)
	Scrolling text functionality for long messages
	Robust error handling with proper return values
	GenServer-based asynchronous operation
	Comprehensive documentation with examples
	Hardware-in-the-loop testing support
	Type specifications for all public functions

Features
	Connection Management: Start/stop LCD connections with configurable UART settings
	Display Control: Clear display, move cursor, print text with various options
	Text Rendering: Support for multiline text, scrolling, and cursor visibility
	Error Handling: All functions return :ok or {:error, reason} tuples
	Documentation: Complete API documentation with examples and protocol details

Protocol Support
	Initialize display (0xA0)
	Clear display (0xA3 0x01)
	Cursor control (0xA3 0x0C/0x0E)
	Cursor positioning (0xA1 X Y)
	Text output (0xA2 text 0x00)

Dependencies
	circuits_uart ~> 1.4 for UART communication
	ex_doc ~> 0.29 for documentation generation (dev only)



  

    
Elcdx 
    



      
Elixir library for communicating with ELCD LCD display modules via UART.
This library provides a simple and efficient way to control LCD displays
through UART communication. It supports various LCD operations including:
	Text display with automatic line wrapping
	Cursor control (show/hide)
	Screen clearing and positioning
	Scrolling text functionality
	Multiple display sizes support

Example
{:ok, lcd} = Elcdx.start_link("/dev/ttyUSB0")

Elcdx.clear(lcd)
Elcdx.print(lcd, "Hello, World!")
Elcdx.move(lcd, 0, 1)
Elcdx.print(lcd, "Line 2 text")
Configuration
The library supports various LCD configurations:
	16x2 (default)
	20x4
	Custom sizes

Default UART settings:
	Baud rate: 19200
	Data bits: 8
	Stop bits: 1
	Parity: None
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    Functions
  


    
      
        clear(lcd)

      


        Clears the LCD display.



    


    
      
        cursor_off(lcd)

      


        Hides the cursor.



    


    
      
        cursor_on(lcd)

      


        Shows the cursor.



    


    
      
        move(lcd, column, line)

      


        Moves the cursor to the specified position.



    


    
      
        print(lcd, text, opts \\ [])

      


        Displays text on the LCD.



    


    
      
        start_link(device, opts \\ [])

      


        Starts a new LCD connection.



    


    
      
        stop(lcd)

      


        Stops the LCD connection and cleans up resources.
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          @type start_option() ::
  {:device, String.t()}
  | {:speed, pos_integer()}
  | {:lines, pos_integer()}
  | {:columns, pos_integer()}
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          @type t() :: Elcdx.Driver.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear(lcd)



        
          
        

    

  


  

      

          @spec clear(t()) :: :ok | {:error, term()}


      


Clears the LCD display.
Example
Elcdx.clear(lcd)

  



  
    
      
    
    
      cursor_off(lcd)



        
          
        

    

  


  

      

          @spec cursor_off(t()) :: :ok | {:error, term()}


      


Hides the cursor.
Example
Elcdx.cursor_off(lcd)

  



  
    
      
    
    
      cursor_on(lcd)



        
          
        

    

  


  

      

          @spec cursor_on(t()) :: :ok | {:error, term()}


      


Shows the cursor.
Example
Elcdx.cursor_on(lcd)

  



  
    
      
    
    
      move(lcd, column, line)



        
          
        

    

  


  

      

          @spec move(t(), non_neg_integer(), non_neg_integer()) :: :ok | {:error, term()}


      


Moves the cursor to the specified position.
Parameters
	lcd: LCD instance
	column: Column position (0-based)
	line: Line position (0-based)

Example
Elcdx.move(lcd, 5, 1)  # Move to column 5, line 1

  



    

  
    
      
    
    
      print(lcd, text, opts \\ [])



        
          
        

    

  


  

      

          @spec print(t(), String.t(), keyword()) :: :ok | {:error, term()}


      


Displays text on the LCD.
Parameters
	lcd: LCD instance
	text: Text to display
	opts: Display options	:show_cursor - Show cursor (default: false)
	:scroll - Enable scrolling for long text (default: true)



Examples
Elcdx.print(lcd, "Hello World")
Elcdx.print(lcd, "Long text that will scroll", scroll: true)
Elcdx.print(lcd, "Cursor visible", show_cursor: true)

  



    

  
    
      
    
    
      start_link(device, opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(String.t(), [start_option()]) :: {:ok, t()} | {:error, term()}


      


Starts a new LCD connection.
Parameters
	device: UART device path (e.g., "/dev/ttyUSB0")
	opts: Optional configuration	:speed - UART baud rate (default: 19200)
	:lines - Number of display lines (default: 2)
	:columns - Number of display columns (default: 16)



Examples
{:ok, lcd} = Elcdx.start_link("/dev/ttyUSB0")
{:ok, lcd} = Elcdx.start_link("/dev/ttyUSB0", speed: 9600, lines: 4, columns: 20)

  



  
    
      
    
    
      stop(lcd)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      


Stops the LCD connection and cleans up resources.
Example
Elcdx.stop(lcd)
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Low-level driver for ELCD LCD modules using Circuits.UART.
This module handles the UART communication protocol for ELCD LCD displays.
It implements the command set for controlling LCD operations including
initialization, text display, cursor control, and screen management.
UART Protocol
The ELCD modules use a simple UART protocol with the following commands:
	0xA0: Initialize display
	0xA3, 0x01: Clear display
	0xA3, 0x0C: Cursor off
	0xA3, 0x0E: Cursor on
	0xA1: Move cursor (followed by X, Y coordinates)
	0xA2: Print line (followed by text and null terminator)

Error Handling
All functions return either :ok on success or {:error, reason} on failure.
Common error scenarios include:
	UART communication failures
	Invalid device paths
	Hardware not responding
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    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear(pid)

      


        Clears the LCD display.



    


    
      
        cursor_off(pid)

      


        Turns the cursor off.



    


    
      
        cursor_on(pid)

      


        Turns the cursor on.



    


    
      
        move(pid, column, line)

      


        Moves the cursor to the specified position.



    


    
      
        print(pid, text, opts \\ [])

      


        Displays text on the LCD with various options.



    


    
      
        start_link(device, opts \\ [])

      


        Starts the LCD driver process.



    


    
      
        stop(pid)

      


        Stops the driver and closes the UART connection.
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          @type t() :: pid()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      clear(pid)



        
          
        

    

  


  

      

          @spec clear(t()) :: :ok | {:error, term()}


      


Clears the LCD display.

  



  
    
      
    
    
      cursor_off(pid)



        
          
        

    

  


  

      

          @spec cursor_off(t()) :: :ok | {:error, term()}


      


Turns the cursor off.

  



  
    
      
    
    
      cursor_on(pid)



        
          
        

    

  


  

      

          @spec cursor_on(t()) :: :ok | {:error, term()}


      


Turns the cursor on.

  



  
    
      
    
    
      move(pid, column, line)



        
          
        

    

  


  

      

          @spec move(t(), non_neg_integer(), non_neg_integer()) :: :ok | {:error, term()}


      


Moves the cursor to the specified position.
Parameters
	pid: Driver process
	column: Column position (0-based)
	line: Line position (0-based)


  



    

  
    
      
    
    
      print(pid, text, opts \\ [])



        
          
        

    

  


  

      

          @spec print(t(), String.t(), keyword()) :: :ok | {:error, term()}


      


Displays text on the LCD with various options.
Parameters
	pid: Driver process
	text: Text to display
	opts: Display options	:show_cursor - Show cursor (default: false)
	:scroll - Enable scrolling for long text (default: true)




  



    

  
    
      
    
    
      start_link(device, opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(
  String.t(),
  keyword()
) :: {:ok, t()} | {:error, term()}


      


Starts the LCD driver process.
Parameters
	device: UART device path
	opts: Configuration options	:speed - UART baud rate (default: 19200)
	:lines - Number of display lines (default: 2)
	:columns - Number of display columns (default: 16)



Returns
{:ok, pid} on success, {:error, reason} on failure.

  



  
    
      
    
    
      stop(pid)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      


Stops the driver and closes the UART connection.

  


        

      


  

    
Elcdx.Driver.CursorTracker 
    



      
Handles cursor position tracking and calculations for the LCD display.
This module manages the current cursor position and provides functions
to update the position based on various operations like printing text,
clearing the display, or moving the cursor manually.
Responsibilities
	Track current cursor position (column, line)
	Calculate new positions after text printing
	Handle scrolling vs non-scrolling position calculations
	Ensure positions stay within display bounds
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    Functions
  


    
      
        reset_position(state)

      


        Resets the cursor position to the top-left corner (0, 0).



    


    
      
        set_position(state, column, line)

      


        Sets the cursor to a specific position.



    


    
      
        update_after_print(state, text, opts)

      


        Updates cursor position after printing text.
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      reset_position(state)



        
          
        

    

  


  

Resets the cursor position to the top-left corner (0, 0).
Parameters
	state: The driver state struct

Returns
Updated state with cursor position reset to (0, 0).

  



  
    
      
    
    
      set_position(state, column, line)



        
          
        

    

  


  

Sets the cursor to a specific position.
Parameters
	state: The driver state struct
	column: Column position (0-based)
	line: Line position (0-based)

Returns
Updated state with new cursor position.

  



  
    
      
    
    
      update_after_print(state, text, opts)



        
          
        

    

  


  

Updates cursor position after printing text.
Since we only support single-line printing without wrapping, the cursor
position calculation is simplified. The cursor moves forward by the length
of the printed text, but stays within the current line bounds.
Parameters
	state: The driver state struct
	text: The text that was printed (newlines are ignored)
	opts: Options (scroll setting is considered but doesn't affect position)

Returns
Updated state with new cursor position.
Behavior
	Cursor advances by text length within current line
	Never moves to next line automatically
	Stops at end of current line if text is truncated
	Position reflects actual printed characters only


  


        

      


  

    
Elcdx.Driver.Hardware 
    



      
Low-level hardware communication module for ELCD LCD displays.
This module handles direct UART communication with the LCD hardware,
implementing the ELCD protocol commands for display control, cursor
management, and text output.
UART Protocol Commands
The ELCD modules use the following command set:
	0xA0: Initialize display
	0xA3, 0x01: Clear display
	0xA3, 0x0C: Cursor off
	0xA3, 0x0E: Cursor on
	0xA1: Move cursor (followed by X, Y coordinates)
	0xA2: Print line (followed by text and null terminator)

Responsibilities
	Direct UART communication
	Command encoding and transmission
	Hardware initialization and setup
	Cursor control commands
	Text output to display
	Error handling for communication failures

Hardware Considerations
	All commands require proper timing
	Display initialization needs 600ms delay
	Text output requires null termination
	Coordinate system is 0-based (column, line)
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        clear_display(state)

      


        Clears the entire display.



    


    
      
        init_display(map)

      


        Initializes the LCD display hardware.



    


    
      
        move_cursor(map, column, line)

      


        Moves the cursor to a specific position.



    


    
      
        print_line(map, text)

      


        Prints a line of text to the display.



    


    
      
        send_command(map, command)

      


        Sends a raw command to the display.



    


    
      
        set_cursor_visibility(state, bool)

      


        Controls cursor visibility on the display.
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      clear_display(state)



        
          
        

    

  


  

Clears the entire display.
Sends the clear display command to erase all content and reset
the display to a blank state.
Parameters
	state: Driver state containing UART connection

Returns
:ok on success, {:error, reason} on communication failure.

  



  
    
      
    
    
      init_display(map)



        
          
        

    

  


  

Initializes the LCD display hardware.
Sends the initialization command and waits for the required delay
before the display is ready for further operations.
Parameters
	state: Driver state containing UART connection

Returns
:ok on success, {:error, reason} on communication failure.
Timing
Includes a 600ms delay after initialization for hardware stability.

  



  
    
      
    
    
      move_cursor(map, column, line)



        
          
        

    

  


  

Moves the cursor to a specific position.
Sets the cursor position for subsequent text output operations.
Coordinates are 0-based with (0,0) at the top-left corner.
Parameters
	state: Driver state containing UART connection
	column: Column position (0-based, typically 0-15)
	line: Line position (0-based, typically 0-1)

Returns
:ok on success, {:error, reason} on communication failure.
Protocol
Sends command sequence: 0xA1 + column byte + line byte

  



  
    
      
    
    
      print_line(map, text)



        
          
        

    

  


  

Prints a line of text to the display.
Outputs text to the current cursor position. The text is automatically
null-terminated as required by the ELCD protocol.
Parameters
	state: Driver state containing UART connection
	text: Text string to display

Returns
:ok on success, {:error, reason} on communication failure.
Protocol
Sends command sequence: 0xA2 + text bytes + null terminator (0x00)
Notes
	Text should fit within the display width
	No automatic wrapping is performed at this level
	Cursor position is not automatically updated


  



  
    
      
    
    
      send_command(map, command)



        
          
        

    

  


  

Sends a raw command to the display.
Low-level function for sending arbitrary command bytes to the display.
Used internally by other functions for specific operations.
Parameters
	state: Driver state containing UART connection
	command: Binary command data to send

Returns
:ok on success, {:error, reason} on communication failure.

  



  
    
      
    
    
      set_cursor_visibility(state, bool)



        
          
        

    

  


  

Controls cursor visibility on the display.
Shows or hides the cursor indicator on the LCD display.
Parameters
	state: Driver state containing UART connection
	visible: Boolean - true to show cursor, false to hide

Returns
:ok on success, {:error, reason} on communication failure.
Protocol Commands
	Cursor on: 0xA3, 0x0E
	Cursor off: 0xA3, 0x0C
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Handles text rendering and formatting for the LCD display.
This module provides single-line text rendering with horizontal scrolling
for text that exceeds the display width. Multi-line rendering and text
wrapping have been removed to keep the implementation simple and focused.
Responsibilities
	Render text at current cursor position
	Handle horizontal scrolling for long text
	Control cursor visibility during rendering
	Truncate text when scrolling is disabled

Features
	Single-line Rendering: Text is rendered at current cursor position only
	Horizontal Scrolling: Long text scrolls horizontally with animation
	Text Truncation: Truncates text when scrolling is disabled
	No Multi-line: Text never wraps or moves to next line
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        print_text(state, text, opts)

      


        Main entry point for printing text with options.
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      print_text(state, text, opts)



        
          
        

    

  


  

Main entry point for printing text with options.
Text is always rendered at the current cursor position. If the text is longer
than the remaining space on the current line, it will either scroll horizontally
(if scroll is enabled) or be truncated (if scroll is disabled).
Parameters
	state: The driver state struct
	text: Text to display (single line only, newlines ignored)
	opts: Display options	:show_cursor - Show cursor during display (default: false)
	:scroll - Enable horizontal scrolling for long text (default: true)



Returns
:ok on success, {:error, reason} on failure.
Behavior
	Text longer than remaining space will scroll horizontally if :scroll is true
	Text longer than remaining space will be truncated if :scroll is false
	Newline characters in text are ignored (treated as regular characters)
	Cursor position is not automatically advanced to next line
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