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BB.Servo.Feetech
BB integration for driving Feetech/WaveShare STS/SCS series serial bus servos.
This library provides controller, actuator, and parameter bridge modules for
integrating Feetech servos with the Beam Bots robotics framework. Unlike
PWM servos, Feetech serial bus servos provide closed-loop position feedback.
Features
	Closed-loop position feedback - Servos report their actual position
	Multiple servos on one bus - All servos share a single serial connection
	Safety integration - Torque is automatically disabled when the robot is disarmed or crashes
	Status monitoring - Temperature, voltage, load, and hardware error reporting
	Parameter access - Read and write servo configuration via the BB parameter system

Supported Servos
Currently supports the following servo families via USB-to-TTL adapters:
	STS3215
	STS3032
	SCS series (using appropriate control table)

Installation
Add bb_servo_feetech to your list of dependencies in mix.exs:
def deps do
  [
    {:bb_servo_feetech, "~> 0.2.3"}
  ]
end
Requirements
	USB-to-TTL serial adapter compatible with Feetech servos
	Feetech STS/SCS series servos
	BB framework (~> 0.12)

Usage
Define a controller and joints with servo actuators in your robot DSL:
defmodule MyRobot do
  use BB

  controller :feetech, {BB.Servo.Feetech.Controller,
    port: "/dev/ttyUSB0",
    baud_rate: 1_000_000,
    control_table: Feetech.ControlTable.STS3215
  }

  topology do
    link :base do
      joint :shoulder, type: :revolute do
        limit lower: ~u(-90 degree), upper: ~u(90 degree), velocity: ~u(60 degree_per_second)

        actuator :servo, {BB.Servo.Feetech.Actuator,
          servo_id: 1,
          controller: :feetech
        }

        link :upper_arm do
          joint :elbow, type: :revolute do
            limit lower: ~u(-90 degree), upper: ~u(90 degree), velocity: ~u(60 degree_per_second)

            actuator :servo, {BB.Servo.Feetech.Actuator,
              servo_id: 2,
              controller: :feetech
            }

            link :forearm do
            end
          end
        end
      end
    end
  end
end
The actuator automatically derives its configuration from the joint limits - no
need to specify servo rotation range or speed separately. Position feedback is
handled by the controller; no separate sensor is needed.
Sending Commands
Use the BB.Actuator module to send commands to servos. Three delivery methods
are available:
Pubsub Delivery (for orchestration)
Commands are published via pubsub, enabling logging, replay, and multi-subscriber
patterns:
BB.Actuator.set_position(MyRobot, [:base, :shoulder, :servo], 0.5)

BB.Actuator.set_position(MyRobot, [:base, :shoulder, :servo], 0.5,
  command_id: make_ref()
)
Direct Delivery (for time-critical control)
Commands bypass pubsub for lower latency:
BB.Actuator.set_position!(MyRobot, :servo, 0.5)
Synchronous Delivery (with acknowledgement)
Wait for the actuator to acknowledge the command:
case BB.Actuator.set_position_sync(MyRobot, :servo, 0.5) do
  {:ok, :accepted} -> :ok
  {:error, reason} -> handle_error(reason)
end
Components
Controller
BB.Servo.Feetech.Controller manages the serial connection to the Feetech
bus. Define one controller per serial adapter. The controller handles:
	Serial communication with servos
	Position feedback polling for all registered servos
	Status monitoring (temperature, voltage, load, errors)
	Torque enable/disable on arm/disarm

Options:
	Option	Type	Default	Description
	port	string	required	Serial port path (e.g., "/dev/ttyUSB0")
	baud_rate	integer	1000000	Baud rate in bps
	control_table	module	Feetech.ControlTable.STS3215	Servo control table
	poll_interval_ms	integer	50	Position feedback polling interval (20Hz default)
	status_poll_interval_ms	integer	1000	Status polling interval (0 to disable)
	disarm_action	atom	:disable_torque	Action on disarm (:disable_torque or :hold)

Actuator
BB.Servo.Feetech.Actuator controls a single servo on the bus.
Options:
	Option	Type	Default	Description
	servo_id	1-253	required	Feetech servo ID
	controller	atom	required	Name of the controller in robot registry
	reverse?	boolean	false	Reverse rotation direction
	position_deadband	integer	2	Minimum position change (raw units) to publish feedback

Behaviour:
	Maps joint position limits to servo position (0-4095 units for 360 degrees)
	Clamps commanded positions to joint limits
	Registers with controller for position feedback
	Publishes BB.Message.Actuator.BeginMotion after each command
	Torque management is delegated to the controller

Position Feedback
Unlike PWM servos, Feetech servos report their actual position. The controller
polls all registered servos and publishes BB.Message.Sensor.JointState messages.
No separate sensor is needed in the robot definition.
Subscribe to position updates:
BB.subscribe(MyRobot, [:sensor, :feetech, :shoulder])
Status Monitoring
The controller periodically reads status registers and publishes
BB.Servo.Feetech.Message.ServoStatus messages containing:
	temperature - Internal temperature in Celsius
	voltage - Input voltage in Volts
	load - Load percentage (0-100)
	hardware_error - Hardware error flags (nil if no errors)

Hardware errors are also reported to the safety system.
Subscribe to status updates:
BB.subscribe(MyRobot, [:sensor, :feetech, :servo_status])
Parameter Bridge
BB.Servo.Feetech.Bridge exposes servo configuration through the BB parameter
system. Parameters are identified by strings in the format "servo_id:param_name".
defmodule MyRobot do
  use BB

  parameters do
    bridge :feetech, {BB.Servo.Feetech.Bridge, controller: :feetech}
  end
end

# Read parameter
{:ok, 50} = BB.Parameter.get_remote(MyRobot, :feetech, "1:position_p_gain")

# Write parameter (control params)
:ok = BB.Parameter.set_remote(MyRobot, :feetech, "1:position_p_gain", 100)

# List all parameters
{:ok, params} = BB.Parameter.list_remote(MyRobot, :feetech)
Parameter categories:
	info - Read-only identification (firmware_version, servo_version)
	config - EEPROM settings, require torque off to write (limits, gains, mode)
	control - SRAM settings, writable at runtime (goal_position, torque_enable)

How It Works
Architecture
Controller (GenServer)
    |
    v wraps
Feetech (Serial communication)
    ^
    | used by
Actuator (GenServer) --publishes--> BeginMotion
    |
    v registers with
Controller --publishes--> JointState (position feedback)
          --publishes--> ServoStatus (status monitoring)
Multiple actuators share a single controller. Each actuator controls a servo
with a unique ID (1-253) on the bus.
Position Mapping
The actuator maps the joint's position limits to the servo's position range
(4096 steps per revolution, centre at 2048):
Joint centre       ->  2048 (servo centre)
Joint lower limit  ->  2048 - (range/2) steps
Joint upper limit  ->  2048 + (range/2) steps
For a joint with limits -90 degrees to +90 degrees:
	-90 degrees maps to 1024 (90 degrees CCW from centre)
	0 degrees maps to 2048 (servo centre)
	+90 degrees maps to 3072 (90 degrees CW from centre)

Safety
The controller implements BB.Safety:
	On arm - Torque is enabled on all registered servos
	On disarm - Torque is disabled (or held, if configured)
	On crash - Torque is disabled without requiring GenServer state

Hardware errors detected during status polling are reported to the safety
system and may trigger disarm depending on your safety configuration.
Motion Lifecycle
When a position command is processed:
	Actuator clamps position to joint limits
	Converts angle to servo position (0-4095 units)
	Sends goal_position to controller
	Controller writes to servo via Feetech library
	Publishes BB.Message.Actuator.BeginMotion with:	initial_position - where the servo was
	target_position - where it's going
	expected_arrival - when it should arrive (based on velocity limit)
	command_id - correlation ID (if provided)
	command_type - :position



Position feedback is handled separately by the controller's polling loop.
Differences from bb_servo_robotis
While this package follows the same architecture as bb_servo_robotis, there
are some differences in the underlying servo protocol:
	Feature	Feetech	Robotis
	Position resolution	4096 steps	4096 steps
	Load reporting	present_load (percentage)	present_current (mA)
	Status byte bit 4	Torque enabled (not an error)	Hardware error
	Sync read	Returns list of values	Callback-based

Documentation
Full documentation is available at HexDocs.


  

    Change Log

All notable changes to this project will be documented in this file.
See Conventional Commits for commit guidelines.
v0.2.3 (2026-05-13)
Improvements:
	add bb_servo_feetech.install igniter task (#25) by James Harton

v0.2.2 (2026-03-22)
Improvements:
	controller: replace message-based writes with ETS-backed fixed-rate control loop (#20) by James Harton

	actuator: add velocity/duration hints and trajectory command support by James Harton


v0.2.1 (2026-02-08)
Bug Fixes:
	prevent stale-goal torque impulse when arming (#10) by James Harton

	prevent stale-goal torque impulse when arming by James Harton


v0.2.0 (2026-01-09)
Features:
	implement Feetech servo driver with controller, actuator, and bridge by James Harton
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Beam Bots integration for Feetech/WaveShare serial bus servos.
Provides controller, actuator, and bridge modules for STS/SCS series servos
(STS3215, STS3032, etc.) using the feetech library for serial communication.
Features
	Closed-loop position feedback via controller polling
	Multiple servos on a single bus (IDs 1-253)
	Safety integration with automatic torque disable
	Parameter bridge for servo configuration
	Status monitoring (temperature, voltage, load, errors)

Example Usage
defmodule MyRobot do
  use BB

  controller :feetech, {BB.Servo.Feetech.Controller,
    port: "/dev/ttyUSB0",
    baud_rate: 1_000_000,
    control_table: Feetech.ControlTable.STS3215
  }

  parameters do
    bridge :feetech, {BB.Servo.Feetech.Bridge, controller: :feetech}
  end

  topology do
    link :base do
      joint :shoulder, type: :revolute do
        limit lower: ~u(-90 degree), upper: ~u(90 degree), velocity: ~u(60 degree_per_second)

        actuator :servo, {BB.Servo.Feetech.Actuator,
          servo_id: 1,
          controller: :feetech
        }
      end
    end
  end
end
Architecture
The package follows a controller/actuator pattern:
	Controller - Single GenServer managing the Feetech serial bus, position
polling, status monitoring, and torque control for all registered servos.

	Actuator - GenServer for each servo that receives position commands,
converts radians to servo units, and publishes motion messages.

	Bridge - Optional parameter bridge exposing servo control table parameters
through the BB parameter system.


Modules
	BB.Servo.Feetech.Controller - Serial bus management
	BB.Servo.Feetech.Actuator - Individual servo control
	BB.Servo.Feetech.Bridge - Parameter bridge
	BB.Servo.Feetech.Message.ServoStatus - Status message struct
	BB.Error.Protocol.Feetech.HardwareAlert - Hardware error representation


      




  

    
BB.Servo.Feetech.Actuator 
    



      
An actuator that uses a Feetech controller to drive a serial bus servo.
This actuator derives its configuration from the joint constraints defined in the robot:
	Position limits from joint.limits.lower and joint.limits.upper
	Velocity limit from joint.limits.velocity
	Position range maps to the servo's goal_position register

When initialised, the actuator:
	Disables torque on the servo
	Registers with the controller, receiving the shared ETS table reference
	Subscribes to position commands

When a position command is received, the actuator:
	Clamps the position to joint limits
	Converts to servo position units (0-4095 for 360 degrees)
	Writes goal_position and goal_speed to the controller's ETS table
	Publishes a BB.Message.Actuator.BeginMotion message

The controller picks up pending commands on its next loop tick and batches them
into efficient sync_write operations on the serial bus.
Example DSL Usage
controller :feetech, {BB.Servo.Feetech.Controller,
  port: "/dev/ttyUSB0",
  baud_rate: 1_000_000
}

joint :shoulder, type: :revolute do
  limit lower: ~u(-90 degree), upper: ~u(90 degree), velocity: ~u(60 degree_per_second)

  actuator :servo, {BB.Servo.Feetech.Actuator, servo_id: 1, controller: :feetech}
end
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Safety disarm callback.
Returns :ok because torque management is handled by the controller.
The controller receives all registered servo IDs and disables torque
for all of them in a single sync_write operation, which is more
efficient for bus-based protocols.

  


        

      


  

    
BB.Servo.Feetech.Bridge 
    



      
Parameter bridge for Feetech servo control table parameters.
This bridge exposes servo configuration and control parameters through the
BB parameter system. Status parameters (temperature, voltage, load, errors)
are exposed via sensor messages instead - see BB.Servo.Feetech.Message.ServoStatus.
Parameter ID Format
Parameters are identified by strings in the format "servo_id:param_name":
	"1:position_p_gain" - Position P gain for servo ID 1
	"2:mode" - Operating mode for servo ID 2

Parameter Categories
	info - Read-only identification (firmware_version, servo_version)
	config - EEPROM settings, require torque off to write (limits, gains, mode)
	control - SRAM settings, writable at runtime (torque_enable, goal_position)

Usage
# In robot DSL
parameters do
  bridge :feetech, {BB.Servo.Feetech.Bridge, controller: :feetech}
end

# Read parameter
{:ok, 50} = BB.Parameter.get_remote(MyRobot, :feetech, "1:position_p_gain")

# Write parameter (control params)
:ok = BB.Parameter.set_remote(MyRobot, :feetech, "1:position_p_gain", 100)

# List all parameters
{:ok, params} = BB.Parameter.list_remote(MyRobot, :feetech)
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        Returns a specification to start this module under a supervisor.
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Returns a specification to start this module under a supervisor.
See Supervisor.

  


        

      


  

    
BB.Servo.Feetech.Bridge.ParamMetadata 
    



      
Metadata for Feetech servo control table parameters.
Categorises parameters and determines access permissions for the parameter bridge.
Status parameters (temperature, voltage, load, etc.) are excluded as they are
exposed via sensor messages instead.
Categories
	:info - Read-only identification (firmware_version, servo_version)
	:config - EEPROM settings, require torque off to write (limits, gains, mode)
	:control - SRAM settings, writable at runtime (torque_enable, goal_position)
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        list_params(control_table)

      


        List all parameter names for a control table, excluding status parameters.



    


    
      
        param_info(control_table, param_name)

      


        Get metadata for a specific parameter.



    


    
      
        requires_torque_off?(control_table, param_name)

      


        Check if a parameter requires torque to be disabled before writing.



    


    
      
        status_param?(param_name)

      


        Check if a parameter is a status parameter (excluded from bridge).



    


    
      
        writable?(control_table, param_name)

      


        Check if a parameter is writable.
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          @type category() :: :info | :config | :control
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          @type control_table() :: module()
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          @type param_info() :: %{
  category: category(),
  writable: boolean(),
  requires_torque_off: boolean(),
  doc: String.t()
}
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          @spec list_params(control_table()) :: [atom()]


      


List all parameter names for a control table, excluding status parameters.
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          @spec param_info(control_table(), atom()) ::
  {:ok, param_info()} | {:error, :unknown_param}


      


Get metadata for a specific parameter.
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          @spec requires_torque_off?(control_table(), atom()) :: boolean()


      


Check if a parameter requires torque to be disabled before writing.
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          @spec status_param?(atom()) :: boolean()


      


Check if a parameter is a status parameter (excluded from bridge).

  



  
    
      
    
    
      writable?(control_table, param_name)



        
          
        

    

  


  

      

          @spec writable?(control_table(), atom()) :: boolean()


      


Check if a parameter is writable.

  


        

      


  

    
BB.Servo.Feetech.Controller 
    



      
A controller that manages a Feetech servo bus.
This controller wraps the Feetech GenServer and provides a shared ETS table
for actuators to write commands to. The controller runs a fixed-rate control
loop that batches all pending commands into efficient bulk writes (sync_write)
and reads positions via bulk reads (sync_read).
On each loop tick, the controller:
	Reads all pending commands from the ETS table
	Batches them into sync_write operations for the serial bus
	Clears the command fields
	Reads all servo positions via sync_read
	Updates the ETS table with current positions
	Publishes JointState messages for positions that exceed deadband

Configuration
The controller is typically defined in the robot DSL:
controller :feetech, {BB.Servo.Feetech.Controller,
  port: "/dev/ttyUSB0",
  baud_rate: 1_000_000,
  control_table: Feetech.ControlTable.STS3215,
  loop_interval_ms: 10
}
Options
	:port - (required) The serial port path, e.g., "/dev/ttyUSB0"
	:baud_rate - Baud rate in bps (default: 1_000_000)
	:control_table - The servo control table to use (default: Feetech.ControlTable.STS3215)
	:loop_interval_ms - Control loop interval in ms (default: 10, i.e. 100Hz)
	:status_poll_interval_ms - Status polling interval in ms (default: 1000, set to 0 to disable)
	:disarm_action - Action to take when robot is disarmed (default: :disable_torque)	:disable_torque - Disable torque on all servos (safe default)
	:hold - Keep torque enabled (servos hold position)



ETS Table Structure
Each registered servo has a row in the ETS table:
{servo_id, joint_name, center_angle, reverse?, position_deadband,
 last_position_raw, goal_position, goal_speed}
Actuators write goal_position (raw units) and goal_speed (rad/s) via
:ets.update_element/3. The controller reads and clears them each tick.
Safety
This controller implements the BB.Safety behaviour. When the robot is disarmed
or crashes, torque is disabled on all known servo IDs using sync_write for speed.
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        Handle disarm based on the configured disarm_action.



    





      


      
        Functions


        


  
    
      
    
    
      disarm(opts)



        
          
        

    

  


  

Handle disarm based on the configured disarm_action.
Called by BB.Safety.Controller when the robot is disarmed or crashes.
By default, disables torque on all registered servo IDs.

  


        

      


  

    
BB.Servo.Feetech.Message.ServoStatus 
    



      
Status information for a Feetech servo.
Published periodically by the controller when status polling is enabled.
Subscribe to [:sensor, :controller_name, :servo_status] to receive updates.
Fields
	servo_id - The servo ID (1-253)
	temperature - Internal temperature in Celsius
	voltage - Input voltage in Volts
	load - Present load as a percentage (-100 to 100)
	hardware_error - Hardware error flags (nil if no errors)

Hardware Error Flags
The hardware_error field contains bit flags indicating error conditions:
	Bit 0: Voltage error
	Bit 1: Sensor error (magnetic encoder)
	Bit 2: Temperature error
	Bit 3: Current error
	Bit 5: Overload error

Note: Bit 4 indicates torque state, not an error.
Examples
alias BB.Servo.Feetech.Message.ServoStatus

{:ok, msg} = ServoStatus.new(:feetech,
  servo_id: 1,
  temperature: 45.0,
  voltage: 7.2,
  load: 25.0,
  hardware_error: nil
)
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          @type t() :: %BB.Servo.Feetech.Message.ServoStatus{
  hardware_error: non_neg_integer() | nil,
  load: number(),
  servo_id: pos_integer(),
  temperature: number(),
  voltage: number()
}
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          @spec new(
  atom(),
  keyword()
) :: {:ok, BB.Message.t()} | {:error, term()}
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Mock robot module for testing.
Provides a minimal robot struct for actuator and controller tests.
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BB.Error.Invalid.Bridge.InvalidParamId exception
    



      
Invalid parameter ID format for bridge parameter.
The parameter ID must be in the format "servo_id:param_name" where
servo_id is an integer between 1 and 253.
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        Create an Elixir.BB.Error.Invalid.Bridge.InvalidParamId without raising it.
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          @type t() :: %BB.Error.Invalid.Bridge.InvalidParamId{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  param_id: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}
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          @spec exception(opts :: Keyword.t()) :: %BB.Error.Invalid.Bridge.InvalidParamId{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  param_id: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.BB.Error.Invalid.Bridge.InvalidParamId without raising it.
Keys
	:param_id


  


        

      


  

    
BB.Error.Invalid.Bridge.ReadOnly exception
    



      
Attempted to write to a read-only parameter.
Some servo parameters (like firmware version) are read-only
and cannot be modified.
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        exception(args)

      


        Create an Elixir.BB.Error.Invalid.Bridge.ReadOnly without raising it.
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          @type t() :: %BB.Error.Invalid.Bridge.ReadOnly{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  param_name: atom(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %BB.Error.Invalid.Bridge.ReadOnly{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  param_name: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.BB.Error.Invalid.Bridge.ReadOnly without raising it.
Keys
	:param_name


  


        

      


  

    
BB.Error.Invalid.Bridge.TorqueMustBeDisabled exception
    



      
Parameter modification requires torque to be disabled.
EEPROM parameters in Feetech servos can only be modified when torque
is disabled. Disable torque before modifying this parameter.
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        exception(args)

      


        Create an Elixir.BB.Error.Invalid.Bridge.TorqueMustBeDisabled without raising it.
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          @type t() :: %BB.Error.Invalid.Bridge.TorqueMustBeDisabled{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  param_name: atom(),
  path: term(),
  servo_id: non_neg_integer() | nil,
  splode: term(),
  stacktrace: term(),
  vars: term()
}
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          @spec exception(opts :: Keyword.t()) :: %BB.Error.Invalid.Bridge.TorqueMustBeDisabled{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  param_name: term(),
  path: term(),
  servo_id: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.BB.Error.Invalid.Bridge.TorqueMustBeDisabled without raising it.
Keys
	:param_name
	:servo_id


  


        

      


  

    
BB.Error.Invalid.Bridge.UnknownParam exception
    



      
Unknown parameter name for bridge parameter.
The parameter name is not defined in the servo's control table.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.BB.Error.Invalid.Bridge.UnknownParam without raising it.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %BB.Error.Invalid.Bridge.UnknownParam{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  control_table: module() | nil,
  param_name: atom(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %BB.Error.Invalid.Bridge.UnknownParam{
  __exception__: true,
  bread_crumbs: term(),
  class: term(),
  control_table: term(),
  param_name: term(),
  path: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.BB.Error.Invalid.Bridge.UnknownParam without raising it.
Keys
	:param_name
	:control_table


  


        

      


  

    
BB.Error.Protocol.Feetech.HardwareAlert exception
    



      
Feetech servo hardware alert error.
Raised when a Feetech servo reports hardware error status flags.
The alerts field contains a list of active alert atoms.
Alert Types
	:voltage_error - Input voltage out of range
	:sensor_error - Magnetic encoder malfunction
	:temperature_error - Motor temperature too high
	:current_error - Over current detected
	:overload_error - Overload protection triggered

Note: Bit 4 in the status byte indicates torque state, not an error.

      


      
        Summary


  
    Types
  


    
      
        alert()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        exception(args)

      


        Create an Elixir.BB.Error.Protocol.Feetech.HardwareAlert without raising it.



    


    
      
        from_bits(servo_id, bits)

      


        Creates a HardwareAlert from raw hardware error bits.



    





      


      
        Types


        


  
    
      
    
    
      alert()



        
          
        

    

  


  

      

          @type alert() ::
  :voltage_error
  | :sensor_error
  | :temperature_error
  | :current_error
  | :overload_error


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %BB.Error.Protocol.Feetech.HardwareAlert{
  __exception__: true,
  alerts: [alert()],
  bread_crumbs: term(),
  class: term(),
  path: term(),
  raw_value: non_neg_integer(),
  servo_id: non_neg_integer(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      exception(args)



        
          
        

    

  


  

      

          @spec exception(opts :: Keyword.t()) :: %BB.Error.Protocol.Feetech.HardwareAlert{
  __exception__: true,
  alerts: term(),
  bread_crumbs: term(),
  class: term(),
  path: term(),
  raw_value: term(),
  servo_id: term(),
  splode: term(),
  stacktrace: term(),
  vars: term()
}


      


Create an Elixir.BB.Error.Protocol.Feetech.HardwareAlert without raising it.
Keys
	:servo_id
	:alerts
	:raw_value


  



  
    
      
    
    
      from_bits(servo_id, bits)



        
          
        

    

  


  

      

          @spec from_bits(non_neg_integer(), non_neg_integer()) :: t()


      


Creates a HardwareAlert from raw hardware error bits.
Bit 4 (torque enabled) is filtered out as it is not an error condition.

  


        

      


  

    
mix bb_servo_feetech.install 
    



      
Installs BB.Servo.Feetech into a robot
Adds a BB.Servo.Feetech.Controller and BB.Servo.Feetech.Bridge to your
robot module, defines a :config.:feetech param group, and sets the serial
device on the robot's child spec in your application module.
Actuators belong on individual joints in your topology and are not added
automatically — a snippet is printed for you to copy.
Example
mix igniter.install bb_servo_feetech
mix igniter.install bb_servo_feetech --robot MyApp.Arm
mix igniter.install bb_servo_feetech --device /dev/ttyACM0

Options
	--robot - The robot module (defaults to {AppPrefix}.Robot).
	--name - The controller name (default feetech).
	--bridge-name - The parameter bridge name (default feetech_bridge).
	--device - The serial device path (default /dev/ttyUSB0).
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