

    
      
          
            
  
Introduction
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 [https://github.com/adafruit/Adafruit_CircuitPython_OneWire/actions/]Classes for use in communicating with devices on a 1-Wire bus.




Dependencies

This driver depends on:


	Adafruit CircuitPython [https://github.com/adafruit/circuitpython]




Please ensure all dependencies are available on the CircuitPython filesystem.
This is easily achieved by downloading
the Adafruit library and driver bundle [https://github.com/adafruit/Adafruit_CircuitPython_Bundle].




Usage Example

import board
from adafruit_onewire.bus import OneWireBus
ow_bus = OneWireBus(board.D2)
devices = ow_bus.scan()
for d in devices:
    print("ROM={}\tFamily=0x{:02x}".format(d.rom, d.family_code))








Contributing

Contributions are welcome! Please read our Code of Conduct [https://github.com/adafruit/Adafruit_CircuitPython_OneWire/blob/master/CODE_OF_CONDUCT.md]
before contributing to help this project stay welcoming.




Documentation

For information on building library documentation, please check out this guide [https://learn.adafruit.com/creating-and-sharing-a-circuitpython-library/sharing-our-docs-on-readthedocs#sphinx-5-1].
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Other Links


	Download [https://github.com/adafruit/Adafruit_CircuitPython_OneWire/releases/latest]

	CircuitPython Reference Documentation [https://circuitpython.readthedocs.io]

	CircuitPython Support Forum [https://forums.adafruit.com/viewforum.php?f=60]

	Discord Chat [https://adafru.it/discord]

	Adafruit Learning System [https://learn.adafruit.com]

	Adafruit Blog [https://blog.adafruit.com]

	Adafruit Store [https://www.adafruit.com]
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Simple test

Ensure your device works with this simple test.


examples/onewire_simpletest.py

	 1
 2
 3
 4
 5
 6
 7
 8
 9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

	# SPDX-FileCopyrightText: 2021 ladyada for Adafruit Industries
# SPDX-License-Identifier: MIT

import board
from adafruit_onewire.bus import OneWireBus

# Create the 1-Wire Bus
# Use whatever pin you've connected to on your board
ow_bus = OneWireBus(board.D2)

# Reset and check for presence pulse.
# This is basically - "is there anything out there?"
print("Resetting bus...", end="")
if ow_bus.reset():
    print("OK.")
else:
    raise RuntimeError("Nothing found on bus.")

# Run a scan to get all of the device ROM values
print("Scanning for devices...", end="")
devices = ow_bus.scan()
print("OK.")
print("Found {} device(s).".format(len(devices)))

# For each device found, print out some info
for i, d in enumerate(devices):
    print("Device {:>3}".format(i))
    print("\tSerial Number = ", end="")
    for byte in d.serial_number:
        print("0x{:02x} ".format(byte), end="")
    print("\n\tFamily = 0x{:02x}".format(d.family_code))

# Usage beyond this is device specific. See a CircuitPython library for a 1-Wire
# device for examples and how OneWireDevice is used.













          

      

      

    

  

    
      
          
            
  
adafruit_onewire.bus

Provide access to a 1-Wire bus.


	Author(s): Carter Nelson





	
class adafruit_onewire.bus.OneWireAddress(rom)[source]

	A class to represent a 1-Wire address.


	
crc

	The 8 bit CRC.






	
family_code

	The 8 bit family code.






	
rom

	The unique 64 bit ROM code.






	
serial_number

	The 48 bit serial number.










	
class adafruit_onewire.bus.OneWireBus(pin)[source]

	A class to represent a 1-Wire bus.


	
static crc8(data)[source]

	Perform the 1-Wire CRC check on the provided data.


	Parameters

	data (bytearray [https://docs.python.org/3.4/library/functions.html#bytearray]) – 8 byte array representing 64 bit ROM code










	
maximum_devices

	The maximum number of devices the bus will scan for. Valid range is 1 to 255.
It is an error to have more devices on the bus than this number. Having less is OK.






	
readinto(buf, *, start=0, end=None)[source]

	Read into buf from the device. The number of bytes read will be the
length of buf.

If start or end is provided, then the buffer will be sliced
as if buf[start:end]. This will not cause an allocation like
buf[start:end] will so it saves memory.


	Parameters

	
	buf (bytearray [https://docs.python.org/3.4/library/functions.html#bytearray]) – buffer to write into


	start (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to start writing at


	end (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to write up to but not include













	
reset(required=False)[source]

	Perform a reset and check for presence pulse.


	Parameters

	required (bool [https://docs.python.org/3.4/library/functions.html#bool]) – require presence pulse










	
scan()[source]

	Scan for devices on the bus and return a list of addresses.






	
write(buf, *, start=0, end=None)[source]

	Write the bytes from buf to the device.

If start or end is provided, then the buffer will be sliced
as if buffer[start:end]. This will not cause an allocation like
buffer[start:end] will so it saves memory.


	Parameters

	
	buf (bytearray [https://docs.python.org/3.4/library/functions.html#bytearray]) – buffer containing the bytes to write


	start (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to start writing from


	end (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to read up to but not include

















	
exception adafruit_onewire.bus.OneWireError[source]

	A class to represent a 1-Wire exception.








adafruit_onewire.device

Provides access to a single device on the 1-Wire bus.


	Author(s): Carter Nelson





	
class adafruit_onewire.device.OneWireDevice(bus, address)[source]

	A class to represent a single device on the 1-Wire bus.


	
readinto(buf, *, start=0, end=None)[source]

	Read into buf from the device. The number of bytes read will be the
length of buf.

If start or end is provided, then the buffer will be sliced
as if buf[start:end]. This will not cause an allocation like
buf[start:end] will so it saves memory.


	Parameters

	
	buf (bytearray [https://docs.python.org/3.4/library/functions.html#bytearray]) – buffer to write into


	start (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to start writing at


	end (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to write up to but not include













	
write(buf, *, start=0, end=None)[source]

	Write the bytes from buf to the device.

If start or end is provided, then the buffer will be sliced
as if buffer[start:end]. This will not cause an allocation like
buffer[start:end] will so it saves memory.


	Parameters

	
	buf (bytearray [https://docs.python.org/3.4/library/functions.html#bytearray]) – buffer containing the bytes to write


	start (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to start writing from


	end (int [https://docs.python.org/3.4/library/functions.html#int]) – Index to read up to but not include
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  All modules for which code is available

	adafruit_onewire.bus

	adafruit_onewire.device




          

      

      

    

  

    
      
          
            
  Source code for adafruit_onewire.bus

# SPDX-FileCopyrightText: 2017 Carter Nelson for Adafruit Industries
#
# SPDX-License-Identifier: MIT

"""
`adafruit_onewire.bus`
====================================================

Provide access to a 1-Wire bus.

* Author(s): Carter Nelson
"""

__version__ = "0.0.0-auto.0"
__repo__ = "https://github.com/adafruit/Adafruit_CircuitPython_OneWire.git"

import busio
from micropython import const

_SEARCH_ROM = const(0xF0)
_MATCH_ROM = const(0x55)
_SKIP_ROM = const(0xCC)
_MAX_DEV = const(10)


[docs]class OneWireError(Exception):
    """A class to represent a 1-Wire exception."""



[docs]class OneWireAddress:
    """A class to represent a 1-Wire address."""

    def __init__(self, rom):
        self._rom = rom

    @property
    def rom(self):
        """The unique 64 bit ROM code."""
        return self._rom

    @property
    def crc(self):
        """The 8 bit CRC."""
        return self._rom[7]

    @property
    def serial_number(self):
        """The 48 bit serial number."""
        return self._rom[1:7]

    @property
    def family_code(self):
        """The 8 bit family code."""
        return self._rom[0]



[docs]class OneWireBus:
    """A class to represent a 1-Wire bus."""

    def __init__(self, pin):
        # pylint: disable=no-member
        self._ow = busio.OneWire(pin)
        self._readbit = self._ow.read_bit
        self._writebit = self._ow.write_bit
        self._maximum_devices = _MAX_DEV

    @property
    def maximum_devices(self):
        """The maximum number of devices the bus will scan for. Valid range is 1 to 255.
        It is an error to have more devices on the bus than this number. Having less is OK.
        """
        return self._maximum_devices

    @maximum_devices.setter
    def maximum_devices(self, count):
        if not isinstance(count, int):
            raise ValueError("Maximum must be an integer value 1 - 255.")
        if count < 1 or count > 0xFF:
            raise ValueError("Maximum must be an integer value 1 - 255.")
        self._maximum_devices = count

[docs]    def reset(self, required=False):
        """
        Perform a reset and check for presence pulse.

        :param bool required: require presence pulse
        """
        reset = self._ow.reset()
        if required and reset:
            raise OneWireError("No presence pulse found. Check devices and wiring.")
        return not reset


[docs]    def readinto(self, buf, *, start=0, end=None):
        """
        Read into ``buf`` from the device. The number of bytes read will be the
        length of ``buf``.

        If ``start`` or ``end`` is provided, then the buffer will be sliced
        as if ``buf[start:end]``. This will not cause an allocation like
        ``buf[start:end]`` will so it saves memory.

        :param bytearray buf: buffer to write into
        :param int start: Index to start writing at
        :param int end: Index to write up to but not include
        """
        if end is None:
            end = len(buf)
        for i in range(start, end):
            buf[i] = self._readbyte()


[docs]    def write(self, buf, *, start=0, end=None):
        """
        Write the bytes from ``buf`` to the device.

        If ``start`` or ``end`` is provided, then the buffer will be sliced
        as if ``buffer[start:end]``. This will not cause an allocation like
        ``buffer[start:end]`` will so it saves memory.

        :param bytearray buf: buffer containing the bytes to write
        :param int start: Index to start writing from
        :param int end: Index to read up to but not include
        """
        if end is None:
            end = len(buf)
        for i in range(start, end):
            self._writebyte(buf[i])


[docs]    def scan(self):
        """Scan for devices on the bus and return a list of addresses."""
        devices = []
        diff = 65
        rom = False
        count = 0
        for _ in range(0xFF):
            rom, diff = self._search_rom(rom, diff)
            if rom:
                count += 1
                if count > self.maximum_devices:
                    raise RuntimeError(
                        "Maximum device count of {} exceeded.".format(
                            self.maximum_devices
                        )
                    )
                devices.append(OneWireAddress(rom))
            if diff == 0:
                break
        return devices


    def _readbyte(self):
        val = 0
        for i in range(8):
            val |= self._ow.read_bit() << i
        return val

    def _writebyte(self, value):
        for i in range(8):
            bit = (value >> i) & 0x1
            self._ow.write_bit(bit)

    def _search_rom(self, l_rom, diff):
        if not self.reset():
            return None, 0
        self._writebyte(_SEARCH_ROM)
        if not l_rom:
            l_rom = bytearray(8)
        rom = bytearray(8)
        next_diff = 0
        i = 64
        for byte in range(8):
            r_b = 0
            for bit in range(8):
                b = self._readbit()
                if self._readbit():
                    if b:  # there are no devices or there is an error on the bus
                        return None, 0
                else:
                    if not b:  # collision, two devices with different bit meaning
                        if diff > i or ((l_rom[byte] & (1 << bit)) and diff != i):
                            b = 1
                            next_diff = i
                self._writebit(b)
                r_b |= b << bit
                i -= 1
            rom[byte] = r_b
        return rom, next_diff

[docs]    @staticmethod
    def crc8(data):
        """
        Perform the 1-Wire CRC check on the provided data.

        :param bytearray data: 8 byte array representing 64 bit ROM code
        """
        crc = 0

        for byte in data:
            crc ^= byte
            for _ in range(8):
                if crc & 0x01:
                    crc = (crc >> 1) ^ 0x8C
                else:
                    crc >>= 1
                crc &= 0xFF
        return crc






          

      

      

    

  

    
      
          
            
  Source code for adafruit_onewire.device

# SPDX-FileCopyrightText: 2017 Carter Nelson for Adafruit Industries
#
# SPDX-License-Identifier: MIT

"""
`adafruit_onewire.device`
====================================================

Provides access to a single device on the 1-Wire bus.

* Author(s): Carter Nelson
"""

__version__ = "0.0.0-auto.0"
__repo__ = "https://github.com/adafruit/Adafruit_CircuitPython_OneWire.git"

_MATCH_ROM = b"\x55"


[docs]class OneWireDevice:
    """A class to represent a single device on the 1-Wire bus."""

    def __init__(self, bus, address):
        self._bus = bus
        self._address = address

    def __enter__(self):
        self._select_rom()
        return self

    def __exit__(self, *exc):
        return False

[docs]    def readinto(self, buf, *, start=0, end=None):
        """
        Read into ``buf`` from the device. The number of bytes read will be the
        length of ``buf``.

        If ``start`` or ``end`` is provided, then the buffer will be sliced
        as if ``buf[start:end]``. This will not cause an allocation like
        ``buf[start:end]`` will so it saves memory.

        :param bytearray buf: buffer to write into
        :param int start: Index to start writing at
        :param int end: Index to write up to but not include
        """
        self._bus.readinto(buf, start=start, end=end)
        if start == 0 and end is None and len(buf) >= 8:
            if self._bus.crc8(buf):
                raise RuntimeError("CRC error.")


[docs]    def write(self, buf, *, start=0, end=None):
        """
        Write the bytes from ``buf`` to the device.

        If ``start`` or ``end`` is provided, then the buffer will be sliced
        as if ``buffer[start:end]``. This will not cause an allocation like
        ``buffer[start:end]`` will so it saves memory.

        :param bytearray buf: buffer containing the bytes to write
        :param int start: Index to start writing from
        :param int end: Index to read up to but not include
        """
        return self._bus.write(buf, start=start, end=end)


    def _select_rom(self):
        self._bus.reset()
        self.write(_MATCH_ROM)
        self.write(self._address.rom)
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