

    
      
          
            
  
Introduction

[image: Documentation Status]
 [https://circuitpython.readthedocs.io/projects/seesaw/en/latest/][image: Discord]
 [https://adafru.it/discord][image: Build Status]
 [https://github.com/adafruit/Adafruit_CircuitPython_seesaw/actions]CircuitPython module for use with the Adafruit ATSAMD09 seesaw.




Dependencies

This driver depends on:


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


	Bus Device [https://github.com/adafruit/Adafruit_CircuitPython_BusDevice]




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].




Installing from PyPI

On supported GNU/Linux systems like the Raspberry Pi, you can install the driver locally from
PyPI [https://pypi.org/project/adafruit-circuitpython-seesaw/]. To install for current user:

pip3 install adafruit-circuitpython-seesaw





To install system-wide (this may be required in some cases):

sudo pip3 install adafruit-circuitpython-seesaw





To install in a virtual environment in your current project:

mkdir project-name && cd project-name
python3 -m venv .env
source .env/bin/activate
pip3 install adafruit-circuitpython-seesaw








Usage Example

See examples/seesaw_simpletest.py for usage example.




Contributing

Contributions are welcome! Please read our Code of Conduct [https://github.com/adafruit/Adafruit_CircuitPython_seesaw/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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Simple test

Ensure your device works with this simple test.


examples/seesaw_simpletest.py

	 1
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23
24

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

# Simple seesaw test using an LED attached to Pin 15.
#
# See the seesaw Learn Guide for wiring details:
# https://learn.adafruit.com/adafruit-seesaw-atsamd09-breakout?view=all#circuitpython-wiring-and-test
import time

from board import SCL, SDA
import busio
from adafruit_seesaw.seesaw import Seesaw

i2c_bus = busio.I2C(SCL, SDA)

ss = Seesaw(i2c_bus)

ss.pin_mode(15, ss.OUTPUT)

while True:
    ss.digital_write(15, True)  # turn the LED on (True is the voltage level)
    time.sleep(1)  # wait for a second
    ss.digital_write(15, False)  # turn the LED off by making the voltage LOW
    time.sleep(1)












Other Examples

Here are some other examples using the Seesaw library


examples/seesaw_crickit_test.py
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	# SPDX-FileCopyrightText: 2021 ladyada for Adafruit Industries
# SPDX-License-Identifier: MIT

from board import SCL, SDA
import busio
from adafruit_motor import servo
from adafruit_seesaw.seesaw import Seesaw
from adafruit_seesaw.pwmout import PWMOut

# from analogio import AnalogOut
# import board

i2c_bus = busio.I2C(SCL, SDA)
ss = Seesaw(i2c_bus)
pwm1 = PWMOut(ss, 17)
pwm2 = PWMOut(ss, 16)
pwm3 = PWMOut(ss, 15)
pwm4 = PWMOut(ss, 14)

pwm1.frequency = 50
pwm2.frequency = 50
pwm3.frequency = 50
pwm4.frequency = 50

S1 = servo.Servo(pwm1)
S2 = servo.Servo(pwm2)
S3 = servo.Servo(pwm3)
S4 = servo.Servo(pwm4)

servos = (S1, S2, S3, S4)

CRCKIT_NUM_ADC = 8
CRCKit_adc = (2, 3, 40, 41, 11, 10, 9, 8)

CRCKIT_NUM_DRIVE = 4
CRCKit_drive = (42, 43, 12, 13)

CAPTOUCH_THRESH = 500

_CRCKIT_M1_A1 = 18
_CRCKIT_M1_A2 = 19
_CRCKIT_M1_B1 = 22
_CRCKIT_M1_B2 = 23

cap_state = [False, False, False, False]
cap_justtouched = [False, False, False, False]
cap_justreleased = [False, False, False, False]

motor1_dir = False
motor2_dir = True

test_servos = False
test_motors = False
test_drives = False
test_speaker = False

counter = 0

# analog_out = AnalogOut(board.A0)
# analog_out.value = 512

while True:
    counter = (counter + 1) % 256

    if counter % 32 == 0:
        print("-------------------- analog -----------------------")
        str_out = ""
        for i in range(8):
            val = ss.analog_read(CRCKit_adc[i]) * 3.3 / 1024
            str_out = str_out + str(round(val, 2)) + "\t"

        print(str_out + "\n")

    for i in range(4):
        val = ss.touch_read(i)
        cap_justtouched[i] = False
        cap_justreleased[i] = False

        if val > CAPTOUCH_THRESH:
            print("CT" + str(i + 1) + " touched! value: " + str(val))

            if not cap_state[i]:
                cap_justtouched[i] = True

            cap_state[i] = True

        else:
            if cap_state[i]:
                cap_justreleased[i] = True

            cap_state[i] = False

    if cap_justtouched[0]:
        test_servos = not test_servos
        if test_servos:
            print("Testing servos")
        else:
            print("Stopping servos")

    if cap_justtouched[1]:
        test_drives = not test_drives
        if test_drives:
            print("Testing drives")
        else:
            print("Stopping drives")

    if cap_justtouched[2]:
        test_motors = not test_motors
        if test_motors:
            print("Testing motors")
        else:
            print("Stopping motors")

    if cap_justtouched[3]:
        test_speaker = not test_speaker
        if test_speaker:
            print("Testing speaker")
        else:
            print("Stopping speaker")

    if test_servos:
        if counter % 32 == 0:
            print("-------------------- servos -----------------------")
            servonum = int(counter / 32) % 4

            if counter < 128:
                print("SER" + str(servonum) + " LEFT")
                servos[servonum].angle = 0
            else:
                print("SER" + str(servonum) + " RIGHT")
                servos[servonum].angle = 180

    if test_drives:
        if counter % 32 == 0:
            print("-------------------- drives -----------------------")
            drivenum = int(counter / 64) % 4

            if counter % 64 == 0:
                print("DRIVE" + str(drivenum) + " ON")
                ss.analog_write(CRCKit_drive[drivenum], 65535)

            else:
                print("DRIVE" + str(drivenum) + " OFF")
                ss.analog_write(CRCKit_drive[drivenum], 0)

    if test_motors:
        if counter < 128:
            if motor1_dir:
                ss.analog_write(_CRCKIT_M1_A1, 0)
                ss.analog_write(_CRCKIT_M1_A2, counter * 512)
            else:
                ss.analog_write(_CRCKIT_M1_A2, 0)
                ss.analog_write(_CRCKIT_M1_A1, counter * 512)
        else:
            if motor1_dir:
                ss.analog_write(_CRCKIT_M1_A1, 0)
                ss.analog_write(_CRCKIT_M1_A2, (255 - counter) * 512)
            else:
                ss.analog_write(_CRCKIT_M1_A2, 0)
                ss.analog_write(_CRCKIT_M1_A1, (255 - counter) * 512)
        if counter == 255:
            print("-------------------- motor 1 -----------------------")
            motor1_dir = not motor1_dir

        if counter < 128:
            if motor2_dir:
                ss.analog_write(_CRCKIT_M1_B1, 0)
                ss.analog_write(_CRCKIT_M1_B2, counter * 512)
            else:
                ss.analog_write(_CRCKIT_M1_B2, 0)
                ss.analog_write(_CRCKIT_M1_B1, counter * 512)
        else:
            if motor2_dir:
                ss.analog_write(_CRCKIT_M1_B1, 0)
                ss.analog_write(_CRCKIT_M1_B2, (255 - counter) * 512)
            else:
                ss.analog_write(_CRCKIT_M1_B2, 0)
                ss.analog_write(_CRCKIT_M1_B1, (255 - counter) * 512)
        if counter == 255:
            print("-------------------- motor 2 -----------------------")
            motor2_dir = not motor2_dir










examples/seesaw_joy_featherwing.py
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	# SPDX-FileCopyrightText: 2021 ladyada for Adafruit Industries
# SPDX-License-Identifier: MIT

import time

from board import SCL, SDA
import busio
from micropython import const

from adafruit_seesaw.seesaw import Seesaw

BUTTON_RIGHT = const(6)
BUTTON_DOWN = const(7)
BUTTON_LEFT = const(9)
BUTTON_UP = const(10)
BUTTON_SEL = const(14)
button_mask = const(
    (1 << BUTTON_RIGHT)
    | (1 << BUTTON_DOWN)
    | (1 << BUTTON_LEFT)
    | (1 << BUTTON_UP)
    | (1 << BUTTON_SEL)
)

i2c_bus = busio.I2C(SCL, SDA)

ss = Seesaw(i2c_bus)

ss.pin_mode_bulk(button_mask, ss.INPUT_PULLUP)

last_x = 0
last_y = 0

while True:
    x = ss.analog_read(2)
    y = ss.analog_read(3)

    if (abs(x - last_x) > 3) or (abs(y - last_y) > 3):
        print(x, y)
        last_x = x
        last_y = y

    buttons = ss.digital_read_bulk(button_mask)
    if not buttons & (1 << BUTTON_RIGHT):
        print("Button A pressed")

    if not buttons & (1 << BUTTON_DOWN):
        print("Button B pressed")

    if not buttons & (1 << BUTTON_LEFT):
        print("Button Y pressed")

    if not buttons & (1 << BUTTON_UP):
        print("Button x pressed")

    if not buttons & (1 << BUTTON_SEL):
        print("Button SEL pressed")

    time.sleep(0.01)










examples/seesaw_soil_simpletest.py
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	# SPDX-FileCopyrightText: 2021 ladyada for Adafruit Industries
# SPDX-License-Identifier: MIT

import time

from board import SCL, SDA
import busio

from adafruit_seesaw.seesaw import Seesaw

i2c_bus = busio.I2C(SCL, SDA)

ss = Seesaw(i2c_bus, addr=0x36)

while True:
    # read moisture level through capacitive touch pad
    touch = ss.moisture_read()

    # read temperature from the temperature sensor
    temp = ss.get_temp()

    print("temp: " + str(temp) + "  moisture: " + str(touch))
    time.sleep(1)










examples/seesaw_minitft_featherwing.py
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	# SPDX-FileCopyrightText: 2021 ladyada for Adafruit Industries
# SPDX-License-Identifier: MIT

import time

import board
from micropython import const

from adafruit_seesaw.seesaw import Seesaw

BUTTON_RIGHT = const(7)
BUTTON_DOWN = const(4)
BUTTON_LEFT = const(3)
BUTTON_UP = const(2)
BUTTON_SEL = const(11)
BUTTON_A = const(10)
BUTTON_B = const(9)

button_mask = const(
    (1 << BUTTON_RIGHT)
    | (1 << BUTTON_DOWN)
    | (1 << BUTTON_LEFT)
    | (1 << BUTTON_UP)
    | (1 << BUTTON_SEL)
    | (1 << BUTTON_A)
    | (1 << BUTTON_B)
)

i2c_bus = board.I2C()

ss = Seesaw(i2c_bus, 0x5E)

ss.pin_mode_bulk(button_mask, ss.INPUT_PULLUP)

while True:
    buttons = ss.digital_read_bulk(button_mask)
    if not buttons & (1 << BUTTON_RIGHT):
        print("Button RIGHT pressed")

    if not buttons & (1 << BUTTON_DOWN):
        print("Button DOWN pressed")

    if not buttons & (1 << BUTTON_LEFT):
        print("Button LEFT pressed")

    if not buttons & (1 << BUTTON_UP):
        print("Button UP pressed")

    if not buttons & (1 << BUTTON_SEL):
        print("Button SEL pressed")

    if not buttons & (1 << BUTTON_A):
        print("Button A pressed")

    if not buttons & (1 << BUTTON_B):
        print("Button B pressed")

    time.sleep(0.01)













          

      

      

    

  

    
      
          
            
  
adafruit_seesaw.seesaw

An I2C to whatever helper chip.


	Author(s): Dean Miller





Implementation Notes

Hardware:


	Adafruit ATSAMD09 Breakout with seesaw [https://www.adafruit.com/product/3657] (Product ID: 3657)




Software and Dependencies:


	Adafruit CircuitPython firmware: https://circuitpython.org/


	or Adafruit Blinka: https://circuitpython.org/blinka


	Adafruit’s Bus Device library: https://github.com/adafruit/Adafruit_CircuitPython_BusDevice





	
class adafruit_seesaw.seesaw.Seesaw(i2c_bus, addr=73, drdy=None)[source]

	Driver for Seesaw i2c generic conversion trip


	Parameters

	
	i2c_bus (I2C [https://circuitpython.readthedocs.io/en/latest/shared-bindings/busio/index.html#busio.I2C]) – Bus the SeeSaw is connected to


	addr (int [https://docs.python.org/3.4/library/functions.html#int]) – I2C address of the SeeSaw device


	drdy (DigitalInOut [https://circuitpython.readthedocs.io/en/latest/shared-bindings/digitalio/index.html#digitalio.DigitalInOut]) – Pin connected to SeeSaw’s ‘ready’ output









	
analog_read(pin)[source]

	Read the value of an analog pin by number






	
analog_write(pin, value)[source]

	Set the value of an analog output by number






	
digital_read(pin)[source]

	Get the value of an input pin by number






	
digital_read_bulk(pins, delay=0.008)[source]

	Get the values of all the pins on the ‘A’ port as a bitmask






	
digital_read_bulk_b(pins, delay=0.008)[source]

	Get the values of all the pins on the ‘B’ port as a bitmask






	
digital_write(pin, value)[source]

	Set the value of an output pin by number






	
digital_write_bulk(pins, value)[source]

	Set the mode of pins on the ‘A’ port as a bitmask






	
digital_write_bulk_b(pins, value)[source]

	Set the mode of pins on the ‘B’ port as a bitmask






	
eeprom_read8(addr)[source]

	Read a single byte directly to the device’s EEPROM






	
eeprom_write(addr, buf)[source]

	Write multiple bytes directly to the device’s EEPROM






	
eeprom_write8(addr, val)[source]

	Write a single byte directly to the device’s EEPROM






	
get_i2c_addr()[source]

	Return the device’s I2C address stored in its EEPROM






	
get_options()[source]

	Retrieve the ‘options’ word from the SeeSaw board






	
get_temp()[source]

	Read the temperature






	
get_version()[source]

	Retrieve the ‘version’ word from the SeeSaw board






	
moisture_read()[source]

	Read the value of the moisture sensor






	
pin_mode(pin, mode)[source]

	Set the mode of a pin by number






	
pin_mode_bulk(pins, mode)[source]

	Set the mode of all the pins on the ‘A’ port as a bitmask






	
pin_mode_bulk_b(pins, mode)[source]

	Set the mode of all the pins on the ‘B’ port as a bitmask






	
read(reg_base, reg, buf, delay=0.008)[source]

	Read an arbitrary I2C register range on the device






	
read8(reg_base, reg)[source]

	Read an arbitrary I2C byte register on the device






	
set_GPIO_interrupts(pins, enabled)[source]

	Enable or disable the GPIO interrupt






	
set_i2c_addr(addr)[source]

	Store a new address in the device’s EEPROM and reboot it.






	
set_pwm_freq(pin, freq)[source]

	Set the PWM frequency of a pin by number






	
sw_reset()[source]

	Trigger a software reset of the SeeSaw chip






	
touch_read(pin)[source]

	Read the value of a touch pin by number






	
uart_set_baud(baud)[source]

	Set the serial baudrate of the device






	
write(reg_base, reg, buf=None)[source]

	Write an arbitrary I2C register range on the device






	
write8(reg_base, reg, value)[source]

	Write an arbitrary I2C byte register on the device














adafruit_seesaw.crickit - Pin definition for Adafruit CRICKIT




adafruit_seesaw.analoginput


	
class adafruit_seesaw.analoginput.AnalogInput(seesaw, pin)[source]

	CircuitPython-compatible class for analog inputs

This class is intended to be a compatible subset of analogio.AnalogIn [https://circuitpython.readthedocs.io/en/latest/shared-bindings/analogio/index.html#analogio.AnalogIn]


	Parameters

	
	seesaw (Seesaw) – The device


	pin (int [https://docs.python.org/3.4/library/functions.html#int]) – The pin number on the device









	
reference_voltage

	The reference voltage for the pin






	
value

	The current analog value on the pin, as an integer from 0..65535 (inclusive)












adafruit_seesaw.digitalio


	
class adafruit_seesaw.digitalio.DigitalIO(seesaw, pin)[source]

	CircuitPython-compatible class for digital I/O pins

This class is intended to be a compatible subset of digitalio.DigitalInOut [https://circuitpython.readthedocs.io/en/latest/shared-bindings/digitalio/index.html#digitalio.DigitalInOut].

Due to technical limitations, PULL_DOWNs are not supported.


	Parameters

	
	seesaw (Seesaw) – The device


	pin (int [https://docs.python.org/3.4/library/functions.html#int]) – The pin number on the device









	
direction

	Retrieve or set the direction of the pin






	
drive_mode

	Retrieve or set the drive mode of an output pin






	
pull

	Retrieve or set the pull mode of an input pin






	
switch_to_input(pull=None)[source]

	Switch the pin to input mode






	
switch_to_output(value=False, drive_mode=<sphinx.ext.autodoc.importer._MockObject object>)[source]

	Switch the pin to output mode






	
value

	Retrieve or set the value of the pin












adafruit_seesaw.keypad


	
class adafruit_seesaw.keypad.KeyEvent(num, edge)[source]

	Holds information about a key event in its properties


	Parameters

	
	num (int [https://docs.python.org/3.4/library/functions.html#int]) – The number of the key


	edge (int [https://docs.python.org/3.4/library/functions.html#int]) – One of the EDGE propertes of adafruit_seesaw.keypad.Keypad













	
class adafruit_seesaw.keypad.Keypad(i2c_bus, addr=73, drdy=None)[source]

	On compatible SeeSaw devices, reads from a keypad.


	Parameters

	
	i2c_bus (I2C [https://circuitpython.readthedocs.io/en/latest/shared-bindings/busio/index.html#busio.I2C]) – Bus the SeeSaw is connected to


	addr (int [https://docs.python.org/3.4/library/functions.html#int]) – I2C address of the SeeSaw device


	drdy (DigitalInOut [https://circuitpython.readthedocs.io/en/latest/shared-bindings/digitalio/index.html#digitalio.DigitalInOut]) – Pin connected to SeeSaw’s ‘ready’ output









	
EDGE_FALLING = 2

	Indicates that the key was recently pressed






	
EDGE_HIGH = 0

	Indicates that the key is currently pressed






	
EDGE_LOW = 1

	Indicates that the key is currently released






	
EDGE_RISING = 3

	Indicates that the key was recently released






	
count

	Retrieve or set the number of keys






	
interrupt_enabled

	Retrieve or set the interrupt enable flag






	
read_keypad(num)[source]

	Read data from the keypad


	Parameters

	num (int [https://docs.python.org/3.4/library/functions.html#int]) – The number of bytes to read










	
set_event(key, edge, enable)[source]

	Control which kinds of events are set


	Parameters

	
	key (int [https://docs.python.org/3.4/library/functions.html#int]) – The key number


	edge (int [https://docs.python.org/3.4/library/functions.html#int]) – The type of event


	enable (bool [https://docs.python.org/3.4/library/functions.html#bool]) – True to enable the event, False to disable it



















adafruit_seesaw.neopixel


	
adafruit_seesaw.neopixel.GRB = (1, 0, 2)

	Green Red Blue






	
adafruit_seesaw.neopixel.GRBW = (1, 0, 2, 3)

	Green Red Blue White






	
class adafruit_seesaw.neopixel.NeoPixel(seesaw, pin, n, *, bpp=3, brightness=1.0, auto_write=True, pixel_order=None)[source]

	Control NeoPixels connected to a seesaw


	Parameters

	
	seesaw (Seesaw) – The device


	pin (int [https://docs.python.org/3.4/library/functions.html#int]) – The pin number on the device


	n (int [https://docs.python.org/3.4/library/functions.html#int]) – The number of pixels


	bpp (int [https://docs.python.org/3.4/library/functions.html#int]) – The number of bytes per pixel


	brightness (float [https://docs.python.org/3.4/library/functions.html#float]) – The brightness, from 0.0 to 1.0


	auto_write (bool [https://docs.python.org/3.4/library/functions.html#bool]) – Automatically update the pixels when changed


	pixel_order (tuple [https://docs.python.org/3.4/library/stdtypes.html#tuple]) – The layout of the pixels.
Use one of the order constants such as RGBW.









	
__setitem__(key, color)[source]

	Set one pixel to a new value






	
brightness

	Overall brightness of the pixel






	
fill(color)[source]

	Set all pixels to the same value






	
show()[source]

	Update the pixels even if auto_write is False










	
adafruit_seesaw.neopixel.RGB = (0, 1, 2)

	Red Green Blue






	
adafruit_seesaw.neopixel.RGBW = (0, 1, 2, 3)

	Red Green Blue White








adafruit_seesaw.pwmout


	
class adafruit_seesaw.pwmout.PWMOut(seesaw, pin)[source]

	A single seesaw channel that matches the PWMOut API.


	
duty_cycle

	16-bit value that dictates how much of one cycle is high (1) versus low (0).
65535 (0xffff) will always be high, 0 will always be low,
and 32767 (0x7fff) will be half high and then half low.






	
fraction

	Expresses duty_cycle as a fractional value. Ranges from 0.0-1.0.






	
frequency

	The overall PWM frequency in Hertz.












adafruit_seesaw.robohat - Pin definition for RoboHAT


	
class adafruit_seesaw.robohat.MM1_Pinmap[source]

	This class is automatically used by adafruit_seesaw.seesaw.Seesaw when
a RoboHAT board is detected.

It is also a reference for the capabilities of each pin.


	
analog_pins = (35, 34)

	The pins capable of analog output






	
pwm_pins = (16, 17, 18, 19, 11, 10, 9, 8, 40, 41, 42, 43)

	The pins capable of PWM output






	
pwm_width = 16

	The effective bit resolution of the PWM pins






	
touch_pins = (7, 6, 5, 4)

	The pins capable of touch input












adafruit_seesaw.samd09 - Pin definition for Adafruit SAMD09 Breakout with seesaw


	
class adafruit_seesaw.samd09.SAMD09_Pinmap[source]

	This class is automatically used by adafruit_seesaw.seesaw.Seesaw when
a SAMD09 Breakout is detected.

It is also a reference for the capabilities of each pin.


	
analog_pins = (2, 3, 4, 5)

	The effective bit resolution of the PWM pins






	
pwm_pins = (4, 5, 6, 7)

	No pins on this board are capable of touch input






	
pwm_width = 8

	The pins capable of PWM output












adafruit_seesaw.tftshield18 - Pin definitions for 1.8” TFT Shield V2


	
class adafruit_seesaw.tftshield18.Buttons(right, down, left, up, select, a, b, c)

	
	
static __new__(_cls, right, down, left, up, select, a, b, c)

	Create new instance of Buttons(right, down, left, up, select, a, b, c)






	
__repr__()

	Return a nicely formatted representation string






	
a

	Alias for field number 5






	
b

	Alias for field number 6






	
c

	Alias for field number 7






	
down

	Alias for field number 1






	
left

	Alias for field number 2






	
right

	Alias for field number 0






	
select

	Alias for field number 4






	
up

	Alias for field number 3










	
class adafruit_seesaw.tftshield18.TFTShield18(i2c_bus=<sphinx.ext.autodoc.importer._MockObject object>, addr=46)[source]

	
	
buttons

	Return a set of buttons with current push values






	
set_backlight(value)[source]

	Set the backlight on






	
set_backlight_freq(freq)[source]

	Set the backlight frequency of the TFT Display






	
tft_reset(rst=True)[source]

	Reset the TFT Display
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  Source code for collections

'''This module implements specialized container datatypes providing
alternatives to Python's general purpose built-in containers, dict,
list, set, and tuple.

* namedtuple   factory function for creating tuple subclasses with named fields
* deque        list-like container with fast appends and pops on either end
* ChainMap     dict-like class for creating a single view of multiple mappings
* Counter      dict subclass for counting hashable objects
* OrderedDict  dict subclass that remembers the order entries were added
* defaultdict  dict subclass that calls a factory function to supply missing values
* UserDict     wrapper around dictionary objects for easier dict subclassing
* UserList     wrapper around list objects for easier list subclassing
* UserString   wrapper around string objects for easier string subclassing

'''

__all__ = ['deque', 'defaultdict', 'namedtuple', 'UserDict', 'UserList',
            'UserString', 'Counter', 'OrderedDict', 'ChainMap']

import _collections_abc
from operator import itemgetter as _itemgetter, eq as _eq
from keyword import iskeyword as _iskeyword
import sys as _sys
import heapq as _heapq
from _weakref import proxy as _proxy
from itertools import repeat as _repeat, chain as _chain, starmap as _starmap
from reprlib import recursive_repr as _recursive_repr

try:
    from _collections import deque
except ImportError:
    pass
else:
    _collections_abc.MutableSequence.register(deque)

try:
    from _collections import defaultdict
except ImportError:
    pass


def __getattr__(name):
    # For backwards compatibility, continue to make the collections ABCs
    # through Python 3.6 available through the collections module.
    # Note, no new collections ABCs were added in Python 3.7
    if name in _collections_abc.__all__:
        obj = getattr(_collections_abc, name)
        import warnings
        warnings.warn("Using or importing the ABCs from 'collections' instead "
                      "of from 'collections.abc' is deprecated since Python 3.3,"
                      "and in 3.9 it will stop working",
                      DeprecationWarning, stacklevel=2)
        globals()[name] = obj
        return obj
    raise AttributeError(f'module {__name__!r} has no attribute {name!r}')

################################################################################
### OrderedDict
################################################################################

class _OrderedDictKeysView(_collections_abc.KeysView):

    def __reversed__(self):
        yield from reversed(self._mapping)

class _OrderedDictItemsView(_collections_abc.ItemsView):

    def __reversed__(self):
        for key in reversed(self._mapping):
            yield (key, self._mapping[key])

class _OrderedDictValuesView(_collections_abc.ValuesView):

    def __reversed__(self):
        for key in reversed(self._mapping):
            yield self._mapping[key]

class _Link(object):
    __slots__ = 'prev', 'next', 'key', '__weakref__'

class OrderedDict(dict):
    'Dictionary that remembers insertion order'
    # An inherited dict maps keys to values.
    # The inherited dict provides __getitem__, __len__, __contains__, and get.
    # The remaining methods are order-aware.
    # Big-O running times for all methods are the same as regular dictionaries.

    # The internal self.__map dict maps keys to links in a doubly linked list.
    # The circular doubly linked list starts and ends with a sentinel element.
    # The sentinel element never gets deleted (this simplifies the algorithm).
    # The sentinel is in self.__hardroot with a weakref proxy in self.__root.
    # The prev links are weakref proxies (to prevent circular references).
    # Individual links are kept alive by the hard reference in self.__map.
    # Those hard references disappear when a key is deleted from an OrderedDict.

    def __init__(*args, **kwds):
        '''Initialize an ordered dictionary.  The signature is the same as
        regular dictionaries.  Keyword argument order is preserved.
        '''
        if not args:
            raise TypeError("descriptor '__init__' of 'OrderedDict' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        try:
            self.__root
        except AttributeError:
            self.__hardroot = _Link()
            self.__root = root = _proxy(self.__hardroot)
            root.prev = root.next = root
            self.__map = {}
        self.__update(*args, **kwds)

    def __setitem__(self, key, value,
                    dict_setitem=dict.__setitem__, proxy=_proxy, Link=_Link):
        'od.__setitem__(i, y) <==> od[i]=y'
        # Setting a new item creates a new link at the end of the linked list,
        # and the inherited dictionary is updated with the new key/value pair.
        if key not in self:
            self.__map[key] = link = Link()
            root = self.__root
            last = root.prev
            link.prev, link.next, link.key = last, root, key
            last.next = link
            root.prev = proxy(link)
        dict_setitem(self, key, value)

    def __delitem__(self, key, dict_delitem=dict.__delitem__):
        'od.__delitem__(y) <==> del od[y]'
        # Deleting an existing item uses self.__map to find the link which gets
        # removed by updating the links in the predecessor and successor nodes.
        dict_delitem(self, key)
        link = self.__map.pop(key)
        link_prev = link.prev
        link_next = link.next
        link_prev.next = link_next
        link_next.prev = link_prev
        link.prev = None
        link.next = None

    def __iter__(self):
        'od.__iter__() <==> iter(od)'
        # Traverse the linked list in order.
        root = self.__root
        curr = root.next
        while curr is not root:
            yield curr.key
            curr = curr.next

    def __reversed__(self):
        'od.__reversed__() <==> reversed(od)'
        # Traverse the linked list in reverse order.
        root = self.__root
        curr = root.prev
        while curr is not root:
            yield curr.key
            curr = curr.prev

    def clear(self):
        'od.clear() -> None.  Remove all items from od.'
        root = self.__root
        root.prev = root.next = root
        self.__map.clear()
        dict.clear(self)

    def popitem(self, last=True):
        '''Remove and return a (key, value) pair from the dictionary.

        Pairs are returned in LIFO order if last is true or FIFO order if false.
        '''
        if not self:
            raise KeyError('dictionary is empty')
        root = self.__root
        if last:
            link = root.prev
            link_prev = link.prev
            link_prev.next = root
            root.prev = link_prev
        else:
            link = root.next
            link_next = link.next
            root.next = link_next
            link_next.prev = root
        key = link.key
        del self.__map[key]
        value = dict.pop(self, key)
        return key, value

    def move_to_end(self, key, last=True):
        '''Move an existing element to the end (or beginning if last is false).

        Raise KeyError if the element does not exist.
        '''
        link = self.__map[key]
        link_prev = link.prev
        link_next = link.next
        soft_link = link_next.prev
        link_prev.next = link_next
        link_next.prev = link_prev
        root = self.__root
        if last:
            last = root.prev
            link.prev = last
            link.next = root
            root.prev = soft_link
            last.next = link
        else:
            first = root.next
            link.prev = root
            link.next = first
            first.prev = soft_link
            root.next = link

    def __sizeof__(self):
        sizeof = _sys.getsizeof
        n = len(self) + 1                       # number of links including root
        size = sizeof(self.__dict__)            # instance dictionary
        size += sizeof(self.__map) * 2          # internal dict and inherited dict
        size += sizeof(self.__hardroot) * n     # link objects
        size += sizeof(self.__root) * n         # proxy objects
        return size

    update = __update = _collections_abc.MutableMapping.update

    def keys(self):
        "D.keys() -> a set-like object providing a view on D's keys"
        return _OrderedDictKeysView(self)

    def items(self):
        "D.items() -> a set-like object providing a view on D's items"
        return _OrderedDictItemsView(self)

    def values(self):
        "D.values() -> an object providing a view on D's values"
        return _OrderedDictValuesView(self)

    __ne__ = _collections_abc.MutableMapping.__ne__

    __marker = object()

    def pop(self, key, default=__marker):
        '''od.pop(k[,d]) -> v, remove specified key and return the corresponding
        value.  If key is not found, d is returned if given, otherwise KeyError
        is raised.

        '''
        if key in self:
            result = self[key]
            del self[key]
            return result
        if default is self.__marker:
            raise KeyError(key)
        return default

    def setdefault(self, key, default=None):
        '''Insert key with a value of default if key is not in the dictionary.

        Return the value for key if key is in the dictionary, else default.
        '''
        if key in self:
            return self[key]
        self[key] = default
        return default

    @_recursive_repr()
    def __repr__(self):
        'od.__repr__() <==> repr(od)'
        if not self:
            return '%s()' % (self.__class__.__name__,)
        return '%s(%r)' % (self.__class__.__name__, list(self.items()))

    def __reduce__(self):
        'Return state information for pickling'
        inst_dict = vars(self).copy()
        for k in vars(OrderedDict()):
            inst_dict.pop(k, None)
        return self.__class__, (), inst_dict or None, None, iter(self.items())

    def copy(self):
        'od.copy() -> a shallow copy of od'
        return self.__class__(self)

    @classmethod
    def fromkeys(cls, iterable, value=None):
        '''Create a new ordered dictionary with keys from iterable and values set to value.
        '''
        self = cls()
        for key in iterable:
            self[key] = value
        return self

    def __eq__(self, other):
        '''od.__eq__(y) <==> od==y.  Comparison to another OD is order-sensitive
        while comparison to a regular mapping is order-insensitive.

        '''
        if isinstance(other, OrderedDict):
            return dict.__eq__(self, other) and all(map(_eq, self, other))
        return dict.__eq__(self, other)


try:
    from _collections import OrderedDict
except ImportError:
    # Leave the pure Python version in place.
    pass


################################################################################
### namedtuple
################################################################################

_nt_itemgetters = {}

def namedtuple(typename, field_names, *, rename=False, defaults=None, module=None):
    """Returns a new subclass of tuple with named fields.

    >>> Point = namedtuple('Point', ['x', 'y'])
    >>> Point.__doc__                   # docstring for the new class
    'Point(x, y)'
    >>> p = Point(11, y=22)             # instantiate with positional args or keywords
    >>> p[0] + p[1]                     # indexable like a plain tuple
    33
    >>> x, y = p                        # unpack like a regular tuple
    >>> x, y
    (11, 22)
    >>> p.x + p.y                       # fields also accessible by name
    33
    >>> d = p._asdict()                 # convert to a dictionary
    >>> d['x']
    11
    >>> Point(**d)                      # convert from a dictionary
    Point(x=11, y=22)
    >>> p._replace(x=100)               # _replace() is like str.replace() but targets named fields
    Point(x=100, y=22)

    """

    # Validate the field names.  At the user's option, either generate an error
    # message or automatically replace the field name with a valid name.
    if isinstance(field_names, str):
        field_names = field_names.replace(',', ' ').split()
    field_names = list(map(str, field_names))
    typename = _sys.intern(str(typename))

    if rename:
        seen = set()
        for index, name in enumerate(field_names):
            if (not name.isidentifier()
                or _iskeyword(name)
                or name.startswith('_')
                or name in seen):
                field_names[index] = f'_{index}'
            seen.add(name)

    for name in [typename] + field_names:
        if type(name) is not str:
            raise TypeError('Type names and field names must be strings')
        if not name.isidentifier():
            raise ValueError('Type names and field names must be valid '
                             f'identifiers: {name!r}')
        if _iskeyword(name):
            raise ValueError('Type names and field names cannot be a '
                             f'keyword: {name!r}')

    seen = set()
    for name in field_names:
        if name.startswith('_') and not rename:
            raise ValueError('Field names cannot start with an underscore: '
                             f'{name!r}')
        if name in seen:
            raise ValueError(f'Encountered duplicate field name: {name!r}')
        seen.add(name)

    field_defaults = {}
    if defaults is not None:
        defaults = tuple(defaults)
        if len(defaults) > len(field_names):
            raise TypeError('Got more default values than field names')
        field_defaults = dict(reversed(list(zip(reversed(field_names),
                                                reversed(defaults)))))

    # Variables used in the methods and docstrings
    field_names = tuple(map(_sys.intern, field_names))
    num_fields = len(field_names)
    arg_list = repr(field_names).replace("'", "")[1:-1]
    repr_fmt = '(' + ', '.join(f'{name}=%r' for name in field_names) + ')'
    tuple_new = tuple.__new__
    _len = len

    # Create all the named tuple methods to be added to the class namespace

    s = f'def __new__(_cls, {arg_list}): return _tuple_new(_cls, ({arg_list}))'
    namespace = {'_tuple_new': tuple_new, '__name__': f'namedtuple_{typename}'}
    # Note: exec() has the side-effect of interning the field names
    exec(s, namespace)
    __new__ = namespace['__new__']
    __new__.__doc__ = f'Create new instance of {typename}({arg_list})'
    if defaults is not None:
        __new__.__defaults__ = defaults

    @classmethod
    def _make(cls, iterable):
        result = tuple_new(cls, iterable)
        if _len(result) != num_fields:
            raise TypeError(f'Expected {num_fields} arguments, got {len(result)}')
        return result

    _make.__func__.__doc__ = (f'Make a new {typename} object from a sequence '
                              'or iterable')

    def _replace(_self, **kwds):
        result = _self._make(map(kwds.pop, field_names, _self))
        if kwds:
            raise ValueError(f'Got unexpected field names: {list(kwds)!r}')
        return result

    _replace.__doc__ = (f'Return a new {typename} object replacing specified '
                        'fields with new values')

    def __repr__(self):
        'Return a nicely formatted representation string'
        return self.__class__.__name__ + repr_fmt % self

    def _asdict(self):
        'Return a new OrderedDict which maps field names to their values.'
        return OrderedDict(zip(self._fields, self))

    def __getnewargs__(self):
        'Return self as a plain tuple.  Used by copy and pickle.'
        return tuple(self)

    # Modify function metadata to help with introspection and debugging

    for method in (__new__, _make.__func__, _replace,
                   __repr__, _asdict, __getnewargs__):
        method.__qualname__ = f'{typename}.{method.__name__}'

    # Build-up the class namespace dictionary
    # and use type() to build the result class
    class_namespace = {
        '__doc__': f'{typename}({arg_list})',
        '__slots__': (),
        '_fields': field_names,
        '_field_defaults': field_defaults,
        # alternate spelling for backward compatibility
        '_fields_defaults': field_defaults,
        '__new__': __new__,
        '_make': _make,
        '_replace': _replace,
        '__repr__': __repr__,
        '_asdict': _asdict,
        '__getnewargs__': __getnewargs__,
    }
    cache = _nt_itemgetters
    for index, name in enumerate(field_names):
        try:
            itemgetter_object, doc = cache[index]
        except KeyError:
            itemgetter_object = _itemgetter(index)
            doc = f'Alias for field number {index}'
            cache[index] = itemgetter_object, doc
        class_namespace[name] = property(itemgetter_object, doc=doc)

    result = type(typename, (tuple,), class_namespace)

    # For pickling to work, the __module__ variable needs to be set to the frame
    # where the named tuple is created.  Bypass this step in environments where
    # sys._getframe is not defined (Jython for example) or sys._getframe is not
    # defined for arguments greater than 0 (IronPython), or where the user has
    # specified a particular module.
    if module is None:
        try:
            module = _sys._getframe(1).f_globals.get('__name__', '__main__')
        except (AttributeError, ValueError):
            pass
    if module is not None:
        result.__module__ = module

    return result


########################################################################
###  Counter
########################################################################

def _count_elements(mapping, iterable):
    'Tally elements from the iterable.'
    mapping_get = mapping.get
    for elem in iterable:
        mapping[elem] = mapping_get(elem, 0) + 1

try:                                    # Load C helper function if available
    from _collections import _count_elements
except ImportError:
    pass

class Counter(dict):
    '''Dict subclass for counting hashable items.  Sometimes called a bag
    or multiset.  Elements are stored as dictionary keys and their counts
    are stored as dictionary values.

    >>> c = Counter('abcdeabcdabcaba')  # count elements from a string

    >>> c.most_common(3)                # three most common elements
    [('a', 5), ('b', 4), ('c', 3)]
    >>> sorted(c)                       # list all unique elements
    ['a', 'b', 'c', 'd', 'e']
    >>> ''.join(sorted(c.elements()))   # list elements with repetitions
    'aaaaabbbbcccdde'
    >>> sum(c.values())                 # total of all counts
    15

    >>> c['a']                          # count of letter 'a'
    5
    >>> for elem in 'shazam':           # update counts from an iterable
    ...     c[elem] += 1                # by adding 1 to each element's count
    >>> c['a']                          # now there are seven 'a'
    7
    >>> del c['b']                      # remove all 'b'
    >>> c['b']                          # now there are zero 'b'
    0

    >>> d = Counter('simsalabim')       # make another counter
    >>> c.update(d)                     # add in the second counter
    >>> c['a']                          # now there are nine 'a'
    9

    >>> c.clear()                       # empty the counter
    >>> c
    Counter()

    Note:  If a count is set to zero or reduced to zero, it will remain
    in the counter until the entry is deleted or the counter is cleared:

    >>> c = Counter('aaabbc')
    >>> c['b'] -= 2                     # reduce the count of 'b' by two
    >>> c.most_common()                 # 'b' is still in, but its count is zero
    [('a', 3), ('c', 1), ('b', 0)]

    '''
    # References:
    #   http://en.wikipedia.org/wiki/Multiset
    #   http://www.gnu.org/software/smalltalk/manual-base/html_node/Bag.html
    #   http://www.demo2s.com/Tutorial/Cpp/0380__set-multiset/Catalog0380__set-multiset.htm
    #   http://code.activestate.com/recipes/259174/
    #   Knuth, TAOCP Vol. II section 4.6.3

    def __init__(*args, **kwds):
        '''Create a new, empty Counter object.  And if given, count elements
        from an input iterable.  Or, initialize the count from another mapping
        of elements to their counts.

        >>> c = Counter()                           # a new, empty counter
        >>> c = Counter('gallahad')                 # a new counter from an iterable
        >>> c = Counter({'a': 4, 'b': 2})           # a new counter from a mapping
        >>> c = Counter(a=4, b=2)                   # a new counter from keyword args

        '''
        if not args:
            raise TypeError("descriptor '__init__' of 'Counter' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        super(Counter, self).__init__()
        self.update(*args, **kwds)

    def __missing__(self, key):
        'The count of elements not in the Counter is zero.'
        # Needed so that self[missing_item] does not raise KeyError
        return 0

    def most_common(self, n=None):
        '''List the n most common elements and their counts from the most
        common to the least.  If n is None, then list all element counts.

        >>> Counter('abcdeabcdabcaba').most_common(3)
        [('a', 5), ('b', 4), ('c', 3)]

        '''
        # Emulate Bag.sortedByCount from Smalltalk
        if n is None:
            return sorted(self.items(), key=_itemgetter(1), reverse=True)
        return _heapq.nlargest(n, self.items(), key=_itemgetter(1))

    def elements(self):
        '''Iterator over elements repeating each as many times as its count.

        >>> c = Counter('ABCABC')
        >>> sorted(c.elements())
        ['A', 'A', 'B', 'B', 'C', 'C']

        # Knuth's example for prime factors of 1836:  2**2 * 3**3 * 17**1
        >>> prime_factors = Counter({2: 2, 3: 3, 17: 1})
        >>> product = 1
        >>> for factor in prime_factors.elements():     # loop over factors
        ...     product *= factor                       # and multiply them
        >>> product
        1836

        Note, if an element's count has been set to zero or is a negative
        number, elements() will ignore it.

        '''
        # Emulate Bag.do from Smalltalk and Multiset.begin from C++.
        return _chain.from_iterable(_starmap(_repeat, self.items()))

    # Override dict methods where necessary

    @classmethod
    def fromkeys(cls, iterable, v=None):
        # There is no equivalent method for counters because setting v=1
        # means that no element can have a count greater than one.
        raise NotImplementedError(
            'Counter.fromkeys() is undefined.  Use Counter(iterable) instead.')

    def update(*args, **kwds):
        '''Like dict.update() but add counts instead of replacing them.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.update('witch')           # add elements from another iterable
        >>> d = Counter('watch')
        >>> c.update(d)                 # add elements from another counter
        >>> c['h']                      # four 'h' in which, witch, and watch
        4

        '''
        # The regular dict.update() operation makes no sense here because the
        # replace behavior results in the some of original untouched counts
        # being mixed-in with all of the other counts for a mismash that
        # doesn't have a straight-forward interpretation in most counting
        # contexts.  Instead, we implement straight-addition.  Both the inputs
        # and outputs are allowed to contain zero and negative counts.

        if not args:
            raise TypeError("descriptor 'update' of 'Counter' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        iterable = args[0] if args else None
        if iterable is not None:
            if isinstance(iterable, _collections_abc.Mapping):
                if self:
                    self_get = self.get
                    for elem, count in iterable.items():
                        self[elem] = count + self_get(elem, 0)
                else:
                    super(Counter, self).update(iterable) # fast path when counter is empty
            else:
                _count_elements(self, iterable)
        if kwds:
            self.update(kwds)

    def subtract(*args, **kwds):
        '''Like dict.update() but subtracts counts instead of replacing them.
        Counts can be reduced below zero.  Both the inputs and outputs are
        allowed to contain zero and negative counts.

        Source can be an iterable, a dictionary, or another Counter instance.

        >>> c = Counter('which')
        >>> c.subtract('witch')             # subtract elements from another iterable
        >>> c.subtract(Counter('watch'))    # subtract elements from another counter
        >>> c['h']                          # 2 in which, minus 1 in witch, minus 1 in watch
        0
        >>> c['w']                          # 1 in which, minus 1 in witch, minus 1 in watch
        -1

        '''
        if not args:
            raise TypeError("descriptor 'subtract' of 'Counter' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        iterable = args[0] if args else None
        if iterable is not None:
            self_get = self.get
            if isinstance(iterable, _collections_abc.Mapping):
                for elem, count in iterable.items():
                    self[elem] = self_get(elem, 0) - count
            else:
                for elem in iterable:
                    self[elem] = self_get(elem, 0) - 1
        if kwds:
            self.subtract(kwds)

    def copy(self):
        'Return a shallow copy.'
        return self.__class__(self)

    def __reduce__(self):
        return self.__class__, (dict(self),)

    def __delitem__(self, elem):
        'Like dict.__delitem__() but does not raise KeyError for missing values.'
        if elem in self:
            super().__delitem__(elem)

    def __repr__(self):
        if not self:
            return '%s()' % self.__class__.__name__
        try:
            items = ', '.join(map('%r: %r'.__mod__, self.most_common()))
            return '%s({%s})' % (self.__class__.__name__, items)
        except TypeError:
            # handle case where values are not orderable
            return '{0}({1!r})'.format(self.__class__.__name__, dict(self))

    # Multiset-style mathematical operations discussed in:
    #       Knuth TAOCP Volume II section 4.6.3 exercise 19
    #       and at http://en.wikipedia.org/wiki/Multiset
    #
    # Outputs guaranteed to only include positive counts.
    #
    # To strip negative and zero counts, add-in an empty counter:
    #       c += Counter()

    def __add__(self, other):
        '''Add counts from two counters.

        >>> Counter('abbb') + Counter('bcc')
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count + other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __sub__(self, other):
        ''' Subtract count, but keep only results with positive counts.

        >>> Counter('abbbc') - Counter('bccd')
        Counter({'b': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            newcount = count - other[elem]
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count < 0:
                result[elem] = 0 - count
        return result

    def __or__(self, other):
        '''Union is the maximum of value in either of the input counters.

        >>> Counter('abbb') | Counter('bcc')
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = other_count if count < other_count else count
            if newcount > 0:
                result[elem] = newcount
        for elem, count in other.items():
            if elem not in self and count > 0:
                result[elem] = count
        return result

    def __and__(self, other):
        ''' Intersection is the minimum of corresponding counts.

        >>> Counter('abbb') & Counter('bcc')
        Counter({'b': 1})

        '''
        if not isinstance(other, Counter):
            return NotImplemented
        result = Counter()
        for elem, count in self.items():
            other_count = other[elem]
            newcount = count if count < other_count else other_count
            if newcount > 0:
                result[elem] = newcount
        return result

    def __pos__(self):
        'Adds an empty counter, effectively stripping negative and zero counts'
        result = Counter()
        for elem, count in self.items():
            if count > 0:
                result[elem] = count
        return result

    def __neg__(self):
        '''Subtracts from an empty counter.  Strips positive and zero counts,
        and flips the sign on negative counts.

        '''
        result = Counter()
        for elem, count in self.items():
            if count < 0:
                result[elem] = 0 - count
        return result

    def _keep_positive(self):
        '''Internal method to strip elements with a negative or zero count'''
        nonpositive = [elem for elem, count in self.items() if not count > 0]
        for elem in nonpositive:
            del self[elem]
        return self

    def __iadd__(self, other):
        '''Inplace add from another counter, keeping only positive counts.

        >>> c = Counter('abbb')
        >>> c += Counter('bcc')
        >>> c
        Counter({'b': 4, 'c': 2, 'a': 1})

        '''
        for elem, count in other.items():
            self[elem] += count
        return self._keep_positive()

    def __isub__(self, other):
        '''Inplace subtract counter, but keep only results with positive counts.

        >>> c = Counter('abbbc')
        >>> c -= Counter('bccd')
        >>> c
        Counter({'b': 2, 'a': 1})

        '''
        for elem, count in other.items():
            self[elem] -= count
        return self._keep_positive()

    def __ior__(self, other):
        '''Inplace union is the maximum of value from either counter.

        >>> c = Counter('abbb')
        >>> c |= Counter('bcc')
        >>> c
        Counter({'b': 3, 'c': 2, 'a': 1})

        '''
        for elem, other_count in other.items():
            count = self[elem]
            if other_count > count:
                self[elem] = other_count
        return self._keep_positive()

    def __iand__(self, other):
        '''Inplace intersection is the minimum of corresponding counts.

        >>> c = Counter('abbb')
        >>> c &= Counter('bcc')
        >>> c
        Counter({'b': 1})

        '''
        for elem, count in self.items():
            other_count = other[elem]
            if other_count < count:
                self[elem] = other_count
        return self._keep_positive()


########################################################################
###  ChainMap
########################################################################

class ChainMap(_collections_abc.MutableMapping):
    ''' A ChainMap groups multiple dicts (or other mappings) together
    to create a single, updateable view.

    The underlying mappings are stored in a list.  That list is public and can
    be accessed or updated using the *maps* attribute.  There is no other
    state.

    Lookups search the underlying mappings successively until a key is found.
    In contrast, writes, updates, and deletions only operate on the first
    mapping.

    '''

    def __init__(self, *maps):
        '''Initialize a ChainMap by setting *maps* to the given mappings.
        If no mappings are provided, a single empty dictionary is used.

        '''
        self.maps = list(maps) or [{}]          # always at least one map

    def __missing__(self, key):
        raise KeyError(key)

    def __getitem__(self, key):
        for mapping in self.maps:
            try:
                return mapping[key]             # can't use 'key in mapping' with defaultdict
            except KeyError:
                pass
        return self.__missing__(key)            # support subclasses that define __missing__

    def get(self, key, default=None):
        return self[key] if key in self else default

    def __len__(self):
        return len(set().union(*self.maps))     # reuses stored hash values if possible

    def __iter__(self):
        d = {}
        for mapping in reversed(self.maps):
            d.update(mapping)                   # reuses stored hash values if possible
        return iter(d)

    def __contains__(self, key):
        return any(key in m for m in self.maps)

    def __bool__(self):
        return any(self.maps)

    @_recursive_repr()
    def __repr__(self):
        return '{0.__class__.__name__}({1})'.format(
            self, ', '.join(map(repr, self.maps)))

    @classmethod
    def fromkeys(cls, iterable, *args):
        'Create a ChainMap with a single dict created from the iterable.'
        return cls(dict.fromkeys(iterable, *args))

    def copy(self):
        'New ChainMap or subclass with a new copy of maps[0] and refs to maps[1:]'
        return self.__class__(self.maps[0].copy(), *self.maps[1:])

    __copy__ = copy

    def new_child(self, m=None):                # like Django's Context.push()
        '''New ChainMap with a new map followed by all previous maps.
        If no map is provided, an empty dict is used.
        '''
        if m is None:
            m = {}
        return self.__class__(m, *self.maps)

    @property
    def parents(self):                          # like Django's Context.pop()
        'New ChainMap from maps[1:].'
        return self.__class__(*self.maps[1:])

    def __setitem__(self, key, value):
        self.maps[0][key] = value

    def __delitem__(self, key):
        try:
            del self.maps[0][key]
        except KeyError:
            raise KeyError('Key not found in the first mapping: {!r}'.format(key))

    def popitem(self):
        'Remove and return an item pair from maps[0]. Raise KeyError is maps[0] is empty.'
        try:
            return self.maps[0].popitem()
        except KeyError:
            raise KeyError('No keys found in the first mapping.')

    def pop(self, key, *args):
        'Remove *key* from maps[0] and return its value. Raise KeyError if *key* not in maps[0].'
        try:
            return self.maps[0].pop(key, *args)
        except KeyError:
            raise KeyError('Key not found in the first mapping: {!r}'.format(key))

    def clear(self):
        'Clear maps[0], leaving maps[1:] intact.'
        self.maps[0].clear()


################################################################################
### UserDict
################################################################################

class UserDict(_collections_abc.MutableMapping):

    # Start by filling-out the abstract methods
    def __init__(*args, **kwargs):
        if not args:
            raise TypeError("descriptor '__init__' of 'UserDict' object "
                            "needs an argument")
        self, *args = args
        if len(args) > 1:
            raise TypeError('expected at most 1 arguments, got %d' % len(args))
        if args:
            dict = args[0]
        elif 'dict' in kwargs:
            dict = kwargs.pop('dict')
            import warnings
            warnings.warn("Passing 'dict' as keyword argument is deprecated",
                          DeprecationWarning, stacklevel=2)
        else:
            dict = None
        self.data = {}
        if dict is not None:
            self.update(dict)
        if len(kwargs):
            self.update(kwargs)
    def __len__(self): return len(self.data)
    def __getitem__(self, key):
        if key in self.data:
            return self.data[key]
        if hasattr(self.__class__, "__missing__"):
            return self.__class__.__missing__(self, key)
        raise KeyError(key)
    def __setitem__(self, key, item): self.data[key] = item
    def __delitem__(self, key): del self.data[key]
    def __iter__(self):
        return iter(self.data)

    # Modify __contains__ to work correctly when __missing__ is present
    def __contains__(self, key):
        return key in self.data

    # Now, add the methods in dicts but not in MutableMapping
    def __repr__(self): return repr(self.data)
    def __copy__(self):
        inst = self.__class__.__new__(self.__class__)
        inst.__dict__.update(self.__dict__)
        # Create a copy and avoid triggering descriptors
        inst.__dict__["data"] = self.__dict__["data"].copy()
        return inst

    def copy(self):
        if self.__class__ is UserDict:
            return UserDict(self.data.copy())
        import copy
        data = self.data
        try:
            self.data = {}
            c = copy.copy(self)
        finally:
            self.data = data
        c.update(self)
        return c

    @classmethod
    def fromkeys(cls, iterable, value=None):
        d = cls()
        for key in iterable:
            d[key] = value
        return d



################################################################################
### UserList
################################################################################

class UserList(_collections_abc.MutableSequence):
    """A more or less complete user-defined wrapper around list objects."""
    def __init__(self, initlist=None):
        self.data = []
        if initlist is not None:
            # XXX should this accept an arbitrary sequence?
            if type(initlist) == type(self.data):
                self.data[:] = initlist
            elif isinstance(initlist, UserList):
                self.data[:] = initlist.data[:]
            else:
                self.data = list(initlist)
    def __repr__(self): return repr(self.data)
    def __lt__(self, other): return self.data <  self.__cast(other)
    def __le__(self, other): return self.data <= self.__cast(other)
    def __eq__(self, other): return self.data == self.__cast(other)
    def __gt__(self, other): return self.data >  self.__cast(other)
    def __ge__(self, other): return self.data >= self.__cast(other)
    def __cast(self, other):
        return other.data if isinstance(other, UserList) else other
    def __contains__(self, item): return item in self.data
    def __len__(self): return len(self.data)
    def __getitem__(self, i):
        if isinstance(i, slice):
            return self.__class__(self.data[i])
        else:
            return self.data[i]
    def __setitem__(self, i, item): self.data[i] = item
    def __delitem__(self, i): del self.data[i]
    def __add__(self, other):
        if isinstance(other, UserList):
            return self.__class__(self.data + other.data)
        elif isinstance(other, type(self.data)):
            return self.__class__(self.data + other)
        return self.__class__(self.data + list(other))
    def __radd__(self, other):
        if isinstance(other, UserList):
            return self.__class__(other.data + self.data)
        elif isinstance(other, type(self.data)):
            return self.__class__(other + self.data)
        return self.__class__(list(other) + self.data)
    def __iadd__(self, other):
        if isinstance(other, UserList):
            self.data += other.data
        elif isinstance(other, type(self.data)):
            self.data += other
        else:
            self.data += list(other)
        return self
    def __mul__(self, n):
        return self.__class__(self.data*n)
    __rmul__ = __mul__
    def __imul__(self, n):
        self.data *= n
        return self
    def __copy__(self):
        inst = self.__class__.__new__(self.__class__)
        inst.__dict__.update(self.__dict__)
        # Create a copy and avoid triggering descriptors
        inst.__dict__["data"] = self.__dict__["data"][:]
        return inst
    def append(self, item): self.data.append(item)
    def insert(self, i, item): self.data.insert(i, item)
    def pop(self, i=-1): return self.data.pop(i)
    def remove(self, item): self.data.remove(item)
    def clear(self): self.data.clear()
    def copy(self): return self.__class__(self)
    def count(self, item): return self.data.count(item)
    def index(self, item, *args): return self.data.index(item, *args)
    def reverse(self): self.data.reverse()
    def sort(self, *args, **kwds): self.data.sort(*args, **kwds)
    def extend(self, other):
        if isinstance(other, UserList):
            self.data.extend(other.data)
        else:
            self.data.extend(other)



################################################################################
### UserString
################################################################################

class UserString(_collections_abc.Sequence):
    def __init__(self, seq):
        if isinstance(seq, str):
            self.data = seq
        elif isinstance(seq, UserString):
            self.data = seq.data[:]
        else:
            self.data = str(seq)
    def __str__(self): return str(self.data)
    def __repr__(self): return repr(self.data)
    def __int__(self): return int(self.data)
    def __float__(self): return float(self.data)
    def __complex__(self): return complex(self.data)
    def __hash__(self): return hash(self.data)
    def __getnewargs__(self):
        return (self.data[:],)

    def __eq__(self, string):
        if isinstance(string, UserString):
            return self.data == string.data
        return self.data == string
    def __lt__(self, string):
        if isinstance(string, UserString):
            return self.data < string.data
        return self.data < string
    def __le__(self, string):
        if isinstance(string, UserString):
            return self.data <= string.data
        return self.data <= string
    def __gt__(self, string):
        if isinstance(string, UserString):
            return self.data > string.data
        return self.data > string
    def __ge__(self, string):
        if isinstance(string, UserString):
            return self.data >= string.data
        return self.data >= string

    def __contains__(self, char):
        if isinstance(char, UserString):
            char = char.data
        return char in self.data

    def __len__(self): return len(self.data)
    def __getitem__(self, index): return self.__class__(self.data[index])
    def __add__(self, other):
        if isinstance(other, UserString):
            return self.__class__(self.data + other.data)
        elif isinstance(other, str):
            return self.__class__(self.data + other)
        return self.__class__(self.data + str(other))
    def __radd__(self, other):
        if isinstance(other, str):
            return self.__class__(other + self.data)
        return self.__class__(str(other) + self.data)
    def __mul__(self, n):
        return self.__class__(self.data*n)
    __rmul__ = __mul__
    def __mod__(self, args):
        return self.__class__(self.data % args)
    def __rmod__(self, format):
        return self.__class__(format % args)

    # the following methods are defined in alphabetical order:
    def capitalize(self): return self.__class__(self.data.capitalize())
    def casefold(self):
        return self.__class__(self.data.casefold())
    def center(self, width, *args):
        return self.__class__(self.data.center(width, *args))
    def count(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.count(sub, start, end)
    def encode(self, encoding=None, errors=None): # XXX improve this?
        if encoding:
            if errors:
                return self.__class__(self.data.encode(encoding, errors))
            return self.__class__(self.data.encode(encoding))
        return self.__class__(self.data.encode())
    def endswith(self, suffix, start=0, end=_sys.maxsize):
        return self.data.endswith(suffix, start, end)
    def expandtabs(self, tabsize=8):
        return self.__class__(self.data.expandtabs(tabsize))
    def find(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.find(sub, start, end)
    def format(self, *args, **kwds):
        return self.data.format(*args, **kwds)
    def format_map(self, mapping):
        return self.data.format_map(mapping)
    def index(self, sub, start=0, end=_sys.maxsize):
        return self.data.index(sub, start, end)
    def isalpha(self): return self.data.isalpha()
    def isalnum(self): return self.data.isalnum()
    def isascii(self): return self.data.isascii()
    def isdecimal(self): return self.data.isdecimal()
    def isdigit(self): return self.data.isdigit()
    def isidentifier(self): return self.data.isidentifier()
    def islower(self): return self.data.islower()
    def isnumeric(self): return self.data.isnumeric()
    def isprintable(self): return self.data.isprintable()
    def isspace(self): return self.data.isspace()
    def istitle(self): return self.data.istitle()
    def isupper(self): return self.data.isupper()
    def join(self, seq): return self.data.join(seq)
    def ljust(self, width, *args):
        return self.__class__(self.data.ljust(width, *args))
    def lower(self): return self.__class__(self.data.lower())
    def lstrip(self, chars=None): return self.__class__(self.data.lstrip(chars))
    maketrans = str.maketrans
    def partition(self, sep):
        return self.data.partition(sep)
    def replace(self, old, new, maxsplit=-1):
        if isinstance(old, UserString):
            old = old.data
        if isinstance(new, UserString):
            new = new.data
        return self.__class__(self.data.replace(old, new, maxsplit))
    def rfind(self, sub, start=0, end=_sys.maxsize):
        if isinstance(sub, UserString):
            sub = sub.data
        return self.data.rfind(sub, start, end)
    def rindex(self, sub, start=0, end=_sys.maxsize):
        return self.data.rindex(sub, start, end)
    def rjust(self, width, *args):
        return self.__class__(self.data.rjust(width, *args))
    def rpartition(self, sep):
        return self.data.rpartition(sep)
    def rstrip(self, chars=None):
        return self.__class__(self.data.rstrip(chars))
    def split(self, sep=None, maxsplit=-1):
        return self.data.split(sep, maxsplit)
    def rsplit(self, sep=None, maxsplit=-1):
        return self.data.rsplit(sep, maxsplit)
    def splitlines(self, keepends=False): return self.data.splitlines(keepends)
    def startswith(self, prefix, start=0, end=_sys.maxsize):
        return self.data.startswith(prefix, start, end)
    def strip(self, chars=None): return self.__class__(self.data.strip(chars))
    def swapcase(self): return self.__class__(self.data.swapcase())
    def title(self): return self.__class__(self.data.title())
    def translate(self, *args):
        return self.__class__(self.data.translate(*args))
    def upper(self): return self.__class__(self.data.upper())
    def zfill(self, width): return self.__class__(self.data.zfill(width))




          

      

      

    

  

    
      
          
            
  All modules for which code is available

	adafruit_seesaw.analoginput

	adafruit_seesaw.digitalio

	adafruit_seesaw.keypad

	adafruit_seesaw.neopixel

	adafruit_seesaw.pwmout

	adafruit_seesaw.robohat

	adafruit_seesaw.samd09

	adafruit_seesaw.seesaw

	adafruit_seesaw.tftshield18

	collections

	namedtuple_Buttons




          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.analoginput

# SPDX-FileCopyrightText: 2017 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods

"""
`adafruit_seesaw.analoginput`
====================================================
"""

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


[docs]class AnalogInput:
    """CircuitPython-compatible class for analog inputs

    This class is intended to be a compatible subset of `analogio.AnalogIn`

    :param ~adafruit_seesaw.seesaw.Seesaw seesaw: The device
    :param int pin: The pin number on the device"""

    def __init__(self, seesaw, pin):
        self._seesaw = seesaw
        self._pin = pin

    def deinit(self):
        pass

    @property
    def value(self):
        """The current analog value on the pin, as an integer from 0..65535 (inclusive)"""
        return self._seesaw.analog_read(self._pin)

    @property
    def reference_voltage(self):
        """The reference voltage for the pin"""
        return 3.3





          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.digitalio

# SPDX-FileCopyrightText: 2017 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods

"""
`adafruit_seesaw.digitalio`
====================================================
"""

import digitalio

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


[docs]class DigitalIO:
    """CircuitPython-compatible class for digital I/O pins

    This class is intended to be a compatible subset of `digitalio.DigitalInOut`.

    Due to technical limitations, PULL_DOWNs are not supported.

    :param ~adafruit_seesaw.seesaw.Seesaw seesaw: The device
    :param int pin: The pin number on the device"""

    def __init__(self, seesaw, pin):
        self._seesaw = seesaw
        self._pin = pin
        self._drive_mode = digitalio.DriveMode.PUSH_PULL
        self._direction = digitalio.Direction.INPUT
        self._pull = None
        self._value = False

    def deinit(self):
        pass

[docs]    def switch_to_output(self, value=False, drive_mode=digitalio.DriveMode.PUSH_PULL):
        """Switch the pin to output mode"""
        self._seesaw.pin_mode(self._pin, self._seesaw.OUTPUT)
        self._seesaw.digital_write(self._pin, value)
        self._drive_mode = drive_mode
        self._pull = None


[docs]    def switch_to_input(self, pull=None):
        """Switch the pin to input mode"""
        if pull == digitalio.Pull.DOWN:
            self._seesaw.pin_mode(self._pin, self._seesaw.INPUT_PULLDOWN)
        elif pull == digitalio.Pull.UP:
            self._seesaw.pin_mode(self._pin, self._seesaw.INPUT_PULLUP)
        else:
            self._seesaw.pin_mode(self._pin, self._seesaw.INPUT)
        self._pull = pull


    @property
    def direction(self):
        """Retrieve or set the direction of the pin"""
        return self._direction

    @direction.setter
    def direction(self, value):
        if value == digitalio.Direction.OUTPUT:
            self.switch_to_output()
        elif value == digitalio.Direction.INPUT:
            self.switch_to_input()
        else:
            raise ValueError("Out of range")
        self._direction = value

    @property
    def value(self):
        """Retrieve or set the value of the pin"""
        if self._direction == digitalio.Direction.OUTPUT:
            return self._value
        return self._seesaw.digital_read(self._pin)

    @value.setter
    def value(self, val):
        if not 0 <= val <= 1:
            raise ValueError("Out of range")
        self._seesaw.digital_write(self._pin, val)
        self._value = val

    @property
    def drive_mode(self):
        """Retrieve or set the drive mode of an output pin"""
        return self._drive_mode

    @drive_mode.setter
    def drive_mode(self, mode):
        pass

    @property
    def pull(self):
        """Retrieve or set the pull mode of an input pin"""
        return self._pull

    @pull.setter
    def pull(self, mode):
        if self._direction == digitalio.Direction.OUTPUT:
            raise AttributeError("cannot set pull on an output pin")
        if mode == digitalio.Pull.DOWN:
            self._seesaw.pin_mode(self._pin, self._seesaw.INPUT_PULLDOWN)
        elif mode == digitalio.Pull.UP:
            self._seesaw.pin_mode(self._pin, self._seesaw.INPUT_PULLUP)
        elif mode is None:
            self._seesaw.pin_mode(self._pin, self._seesaw.INPUT)
        else:
            raise ValueError("Out of range")





          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.keypad

# SPDX-FileCopyrightText: 2018 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods

"""
`adafruit_seesaw.keypad`
====================================================
"""

try:
    from micropython import const
except ImportError:

    def const(x):
        return x


from adafruit_seesaw.seesaw import Seesaw

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

_KEYPAD_BASE = const(0x10)

_KEYPAD_STATUS = const(0x00)
_KEYPAD_EVENT = const(0x01)
_KEYPAD_INTENSET = const(0x02)
_KEYPAD_INTENCLR = const(0x03)
_KEYPAD_COUNT = const(0x04)
_KEYPAD_FIFO = const(0x10)

# pylint: disable=too-few-public-methods
[docs]class KeyEvent:
    """Holds information about a key event in its properties

    :param int num: The number of the key
    :param int edge: One of the EDGE propertes of `adafruit_seesaw.keypad.Keypad`
    """

    def __init__(self, num, edge):
        self.number = int(num)
        self.edge = int(edge)



# pylint: enable=too-few-public-methods


[docs]class Keypad(Seesaw):
    """On compatible SeeSaw devices, reads from a keypad.

    :param ~busio.I2C i2c_bus: Bus the SeeSaw is connected to
    :param int addr: I2C address of the SeeSaw device
    :param ~digitalio.DigitalInOut drdy: Pin connected to SeeSaw's 'ready' output"""

    #: Indicates that the key is currently pressed
    EDGE_HIGH = 0
    #: Indicates that the key is currently released
    EDGE_LOW = 1
    #: Indicates that the key was recently pressed
    EDGE_FALLING = 2
    #: Indicates that the key was recently released
    EDGE_RISING = 3

    def __init__(self, i2c_bus, addr=0x49, drdy=None):
        super().__init__(i2c_bus, addr, drdy)
        self._interrupt_enabled = False

    @property
    def interrupt_enabled(self):
        """Retrieve or set the interrupt enable flag"""
        return self._interrupt_enabled

    @interrupt_enabled.setter
    def interrupt_enabled(self, value):
        if value not in (True, False):
            raise ValueError("interrupt_enabled must be True or False")

        self._interrupt_enabled = value
        if value:
            self.write8(_KEYPAD_BASE, _KEYPAD_INTENSET, 1)
        else:
            self.write8(_KEYPAD_BASE, _KEYPAD_INTENCLR, 1)

    @property
    def count(self):
        """Retrieve or set the number of keys"""
        return self.read8(_KEYPAD_BASE, _KEYPAD_COUNT)

    # pylint: disable=unused-argument, no-self-use
    @count.setter
    def count(self, value):
        raise AttributeError("count is read only")

    # pylint: enable=unused-argument, no-self-use

[docs]    def set_event(self, key, edge, enable):
        """Control which kinds of events are set

        :param int key: The key number
        :param int edge: The type of event
        :param bool enable: True to enable the event, False to disable it"""

        if enable not in (True, False):
            raise ValueError("event enable must be True or False")
        if edge > 3 or edge < 0:
            raise ValueError("invalid edge")

        cmd = bytearray(2)
        cmd[0] = key
        cmd[1] = (1 << (edge + 1)) | enable

        self.write(_KEYPAD_BASE, _KEYPAD_EVENT, cmd)


[docs]    def read_keypad(self, num):
        """Read data from the keypad

        :param int num: The number of bytes to read"""
        ret = bytearray(num)
        self.read(_KEYPAD_BASE, _KEYPAD_FIFO, ret)
        return ret






          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.neopixel

# SPDX-FileCopyrightText: 2017 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods

"""
`adafruit_seesaw.neopixel`
====================================================
"""

try:
    import struct
except ImportError:
    import ustruct as struct
try:
    from micropython import const
except ImportError:

    def const(x):
        return x


__version__ = "1.2.3"
__repo__ = "https://github.com/adafruit/Adafruit_CircuitPython_seesaw.git"

_NEOPIXEL_BASE = const(0x0E)

_NEOPIXEL_STATUS = const(0x00)
_NEOPIXEL_PIN = const(0x01)
_NEOPIXEL_SPEED = const(0x02)
_NEOPIXEL_BUF_LENGTH = const(0x03)
_NEOPIXEL_BUF = const(0x04)
_NEOPIXEL_SHOW = const(0x05)

# Pixel color order constants
RGB = (0, 1, 2)
"""Red Green Blue"""
GRB = (1, 0, 2)
"""Green Red Blue"""
RGBW = (0, 1, 2, 3)
"""Red Green Blue White"""
GRBW = (1, 0, 2, 3)
"""Green Red Blue White"""


[docs]class NeoPixel:
    """Control NeoPixels connected to a seesaw

    :param ~adafruit_seesaw.seesaw.Seesaw seesaw: The device
    :param int pin: The pin number on the device
    :param int n: The number of pixels
    :param int bpp: The number of bytes per pixel
    :param float brightness: The brightness, from 0.0 to 1.0
    :param bool auto_write: Automatically update the pixels when changed
    :param tuple pixel_order: The layout of the pixels.
        Use one of the order constants such as RGBW."""

    def __init__(
        self,
        seesaw,
        pin,
        n,
        *,
        bpp=3,
        brightness=1.0,
        auto_write=True,
        pixel_order=None
    ):
        # TODO: brightness not yet implemented.
        self._seesaw = seesaw
        self._pin = pin
        self._bpp = bpp
        self.auto_write = auto_write
        self._n = n
        self._brightness = min(max(brightness, 0.0), 1.0)
        self._pixel_order = GRBW if pixel_order is None else pixel_order

        cmd = bytearray([pin])
        self._seesaw.write(_NEOPIXEL_BASE, _NEOPIXEL_PIN, cmd)
        cmd = struct.pack(">H", n * self._bpp)
        self._seesaw.write(_NEOPIXEL_BASE, _NEOPIXEL_BUF_LENGTH, cmd)

    @property
    def brightness(self):
        """Overall brightness of the pixel"""
        return self._brightness

    @brightness.setter
    def brightness(self, brightness):
        # pylint: disable=attribute-defined-outside-init
        self._brightness = min(max(brightness, 0.0), 1.0)
        if self.auto_write:
            self.show()

    def deinit(self):
        pass

    def __len__(self):
        return self._n

[docs]    def __setitem__(self, key, color):
        """Set one pixel to a new value"""
        cmd = bytearray(2 + self._bpp)
        struct.pack_into(">H", cmd, 0, key * self._bpp)
        if isinstance(color, int):
            w = color >> 24
            r = (color >> 16) & 0xFF
            g = (color >> 8) & 0xFF
            b = color & 0xFF
        else:
            if self._bpp == 3:
                r, g, b = color
            else:
                r, g, b, w = color

        # If all components are the same and we have a white pixel then use it
        # instead of the individual components.
        if self._bpp == 4 and r == g == b and w == 0:
            w = r
            r = 0
            g = 0
            b = 0

        if self.brightness < 0.99:
            r = int(r * self.brightness)
            g = int(g * self.brightness)
            b = int(b * self.brightness)
            if self._bpp == 4:
                w = int(w * self.brightness)

        # Store colors in correct slots
        cmd[2 + self._pixel_order[0]] = r
        cmd[2 + self._pixel_order[1]] = g
        cmd[2 + self._pixel_order[2]] = b
        if self._bpp == 4:
            cmd[2 + self._pixel_order[3]] = w

        self._seesaw.write(_NEOPIXEL_BASE, _NEOPIXEL_BUF, cmd)
        if self.auto_write:
            self.show()


    def __getitem__(self, key):
        pass

[docs]    def fill(self, color):
        """Set all pixels to the same value"""
        # Suppress auto_write while filling.
        current_auto_write = self.auto_write
        self.auto_write = False
        for i in range(self._n):
            self[i] = color
        if current_auto_write:
            self.show()
        self.auto_write = current_auto_write


[docs]    def show(self):
        """Update the pixels even if auto_write is False"""
        self._seesaw.write(_NEOPIXEL_BASE, _NEOPIXEL_SHOW)






          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.pwmout

# SPDX-FileCopyrightText: 2017 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods,too-few-public-methods

"""
`adafruit_seesaw.pwmout`
====================================================
"""

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


[docs]class PWMOut:
    """A single seesaw channel that matches the :py:class:`~pulseio.PWMOut` API."""

    def __init__(self, seesaw, pin):
        self._seesaw = seesaw
        self._pin = pin
        self._dc = 0
        self._frequency = 0

    @property
    def frequency(self):
        """The overall PWM frequency in Hertz."""
        return self._frequency

    @frequency.setter
    def frequency(self, frequency):
        self._seesaw.set_pwm_freq(self._pin, frequency)
        self._frequency = frequency

    @property
    def duty_cycle(self):
        """16-bit value that dictates how much of one cycle is high (1) versus low (0).
        65535 (0xffff) will always be high, 0 will always be low,
        and 32767 (0x7fff) will be half high and then half low.
        """
        return self._dc

    @duty_cycle.setter
    def duty_cycle(self, value):
        if not 0 <= value <= 0xFFFF:
            raise ValueError("Must be 0 to 65535")
        self._seesaw.analog_write(self._pin, value)
        self._dc = value

    @property
    def fraction(self):
        """Expresses duty_cycle as a fractional value. Ranges from 0.0-1.0."""
        return self.duty_cycle / 65535

    @fraction.setter
    def fraction(self, value):
        if not 0.0 <= value <= 1.0:
            raise ValueError("Must be 0.0 to 1.0")
        self.duty_cycle = int(value * 65535)





          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.robohat

# SPDX-FileCopyrightText: 2019 wallarug Robotics Masters
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods,too-few-public-methods

"""
`adafruit_seesaw.robohat` - Pin definition for RoboHAT
======================================================
"""

try:
    from micropython import const
except ImportError:

    def const(x):
        return x


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

# Robo HAT MM1 Board: https://www.crowdsupply.com/robotics-masters/robo-hat-mm1

# The ordering here reflects the seesaw firmware (mm1_hat) pinmap for Robo HAT MM1,
# not logical ordering of the HAT terminals.

_MM1_D0 = const(55)  # (RX to RPI_TX)
_MM1_D1 = const(54)  # (TX to RPI_RX)
_MM1_D2 = const(34)  # ADC (GPS_TX)
_MM1_D3 = const(35)  # ADC (GPS_RX)
_MM1_D4 = const(0)  # (GPS_SDA)
_MM1_D5 = const(1)  # (GPS_SCL)
_MM1_D6 = const(28)  # (POWER_ENABLE)
_MM1_D7 = const(2)  # (BATTERY)
_MM1_D8 = const(20)  # (NEOPIXEL)
_MM1_D9 = const(43)  # PWM (SPI_SCK)
_MM1_D10 = const(41)  # PWM (SPI_SS)
_MM1_D11 = const(42)  # PWM (SPI_MOSI)
_MM1_D12 = const(40)  # PWM (SPI_MISO)
_MM1_D13 = const(21)  # LED
_MM1_D14 = const(3)  # (POWER_OFF)

_MM1_SERVO8 = const(8)
_MM1_SERVO7 = const(9)
_MM1_SERVO6 = const(10)
_MM1_SERVO5 = const(11)
_MM1_SERVO4 = const(19)
_MM1_SERVO3 = const(18)
_MM1_SERVO2 = const(17)
_MM1_SERVO1 = const(16)

_MM1_RCH1 = const(7)
_MM1_RCH2 = const(6)
_MM1_RCH3 = const(5)
_MM1_RCH4 = const(4)


# seesaw firmware has indexed lists of pins by function.
# These "pin" numbers map to real PAxx, PBxx pins on the board implementing seesaaw
# They may or may not match.
# See seesaw/include/SeesawConfig.h and seesaw/boards/robohatmm1/board_config.h for the pin choices.

# You must look at both files and combine the defaults in SeesawConfig.h with the
# overrides in robohatmm1/board_config.h.
# PA<nn> pins are nn
# PB<nn> pins are 32+nn


[docs]class MM1_Pinmap:
    """This class is automatically used by `adafruit_seesaw.seesaw.Seesaw` when
    a RoboHAT board is detected.

    It is also a reference for the capabilities of each pin."""

    # seesaw firmware (mm1_hat) analog pin map:
    # analog[0]:47    analog[1]:48    analog[2]:     analog[3]:
    # analog[4]:    analog[5]:    analog[6]:    analog[7]:
    #
    #: The pins capable of analog output
    analog_pins = (_MM1_D3, _MM1_D2)

    #: The effective bit resolution of the PWM pins
    pwm_width = 16

    # seesaw firmware (mm1_hat) pwm pin map:
    # pwm[0]:16   pwm[1]:17    pwm[2]:18    pwm[3]:19    pwm[4]:11    pwm[5]:10
    # pwm[6]:9    pwm[7]:8    pwm[8]:40    pwm[9]:41    pwm[10]:42   pwm[11]:43
    #
    #: The pins capable of PWM output
    pwm_pins = (
        _MM1_SERVO1,
        _MM1_SERVO2,
        _MM1_SERVO3,
        _MM1_SERVO4,
        _MM1_SERVO5,
        _MM1_SERVO6,
        _MM1_SERVO7,
        _MM1_SERVO8,
        _MM1_D12,
        _MM1_D10,
        _MM1_D11,
        _MM1_D9,
    )

    # seesaw firmware touch pin map:
    # touch[0]: 7    touch[1]: 6    touch[2]: 5    touch[3]: 4
    #: The pins capable of touch input
    touch_pins = (_MM1_RCH1, _MM1_RCH2, _MM1_RCH3, _MM1_RCH4)





          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.samd09

# SPDX-FileCopyrightText: 2017 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods,too-few-public-methods

"""
`adafruit_seesaw.samd09` - Pin definition for Adafruit SAMD09 Breakout with seesaw
==================================================================================
"""

try:
    from micropython import const
except ImportError:

    def const(x):
        return x


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

_ADC_INPUT_0_PIN = const(0x02)
_ADC_INPUT_1_PIN = const(0x03)
_ADC_INPUT_2_PIN = const(0x04)
_ADC_INPUT_3_PIN = const(0x05)

_PWM_0_PIN = const(0x04)
_PWM_1_PIN = const(0x05)
_PWM_2_PIN = const(0x06)
_PWM_3_PIN = const(0x07)


[docs]class SAMD09_Pinmap:
    """This class is automatically used by `adafruit_seesaw.seesaw.Seesaw` when
    a SAMD09 Breakout is detected.

    It is also a reference for the capabilities of each pin."""

    #: The pins capable of analog output
    analog_pins = (
        _ADC_INPUT_0_PIN,
        _ADC_INPUT_1_PIN,
        _ADC_INPUT_2_PIN,
        _ADC_INPUT_3_PIN,
    )

    """The effective bit resolution of the PWM pins"""
    pwm_width = 8

    """The pins capable of PWM output"""
    pwm_pins = (_PWM_0_PIN, _PWM_1_PIN, _PWM_2_PIN, _PWM_3_PIN)

    """No pins on this board are capable of touch input"""
    touch_pins = ()





          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.seesaw

# SPDX-FileCopyrightText: 2017 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

"""
`adafruit_seesaw.seesaw`
====================================================

An I2C to whatever helper chip.

* Author(s): Dean Miller

Implementation Notes
--------------------

**Hardware:**

* Adafruit `ATSAMD09 Breakout with seesaw
  <https://www.adafruit.com/product/3657>`_ (Product ID: 3657)

**Software and Dependencies:**

* Adafruit CircuitPython firmware: https://circuitpython.org/
* or Adafruit Blinka: https://circuitpython.org/blinka
* Adafruit's Bus Device library: https://github.com/adafruit/Adafruit_CircuitPython_BusDevice
"""

# This code needs to be broken up into analogio, busio, digitalio, and pulseio
# compatible classes so we won't bother with some lints until then.
# pylint: disable=missing-docstring,invalid-name,too-many-public-methods,no-name-in-module

import time

try:
    import struct
except ImportError:
    import ustruct as struct
try:
    from micropython import const
except ImportError:

    def const(x):
        return x


from adafruit_bus_device.i2c_device import I2CDevice

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

_STATUS_BASE = const(0x00)

_GPIO_BASE = const(0x01)
_SERCOM0_BASE = const(0x02)

_TIMER_BASE = const(0x08)
_ADC_BASE = const(0x09)
_DAC_BASE = const(0x0A)
_INTERRUPT_BASE = const(0x0B)
_DAP_BASE = const(0x0C)
_EEPROM_BASE = const(0x0D)
_NEOPIXEL_BASE = const(0x0E)
_TOUCH_BASE = const(0x0F)

_GPIO_DIRSET_BULK = const(0x02)
_GPIO_DIRCLR_BULK = const(0x03)
_GPIO_BULK = const(0x04)
_GPIO_BULK_SET = const(0x05)
_GPIO_BULK_CLR = const(0x06)
_GPIO_BULK_TOGGLE = const(0x07)
_GPIO_INTENSET = const(0x08)
_GPIO_INTENCLR = const(0x09)
_GPIO_INTFLAG = const(0x0A)
_GPIO_PULLENSET = const(0x0B)
_GPIO_PULLENCLR = const(0x0C)

_STATUS_HW_ID = const(0x01)
_STATUS_VERSION = const(0x02)
_STATUS_OPTIONS = const(0x03)
_STATUS_TEMP = const(0x04)
_STATUS_SWRST = const(0x7F)

_TIMER_STATUS = const(0x00)
_TIMER_PWM = const(0x01)
_TIMER_FREQ = const(0x02)

_ADC_STATUS = const(0x00)
_ADC_INTEN = const(0x02)
_ADC_INTENCLR = const(0x03)
_ADC_WINMODE = const(0x04)
_ADC_WINTHRESH = const(0x05)
_ADC_CHANNEL_OFFSET = const(0x07)

_SERCOM_STATUS = const(0x00)
_SERCOM_INTEN = const(0x02)
_SERCOM_INTENCLR = const(0x03)
_SERCOM_BAUD = const(0x04)
_SERCOM_DATA = const(0x05)

_NEOPIXEL_STATUS = const(0x00)
_NEOPIXEL_PIN = const(0x01)
_NEOPIXEL_SPEED = const(0x02)
_NEOPIXEL_BUF_LENGTH = const(0x03)
_NEOPIXEL_BUF = const(0x04)
_NEOPIXEL_SHOW = const(0x05)

_TOUCH_CHANNEL_OFFSET = const(0x10)

_HW_ID_CODE = const(0x55)
_EEPROM_I2C_ADDR = const(0x3F)

# TODO: update when we get real PID
_CRICKIT_PID = const(9999)
_ROBOHATMM1_PID = const(9998)


[docs]class Seesaw:
    """Driver for Seesaw i2c generic conversion trip

    :param ~busio.I2C i2c_bus: Bus the SeeSaw is connected to
    :param int addr: I2C address of the SeeSaw device
    :param ~digitalio.DigitalInOut drdy: Pin connected to SeeSaw's 'ready' output"""

    INPUT = const(0x00)
    OUTPUT = const(0x01)
    INPUT_PULLUP = const(0x02)
    INPUT_PULLDOWN = const(0x03)

    def __init__(self, i2c_bus, addr=0x49, drdy=None):
        self._drdy = drdy
        if drdy is not None:
            drdy.switch_to_input()

        self.i2c_device = I2CDevice(i2c_bus, addr)
        self.sw_reset()

[docs]    def sw_reset(self):
        """Trigger a software reset of the SeeSaw chip"""
        self.write8(_STATUS_BASE, _STATUS_SWRST, 0xFF)
        time.sleep(0.500)

        chip_id = self.read8(_STATUS_BASE, _STATUS_HW_ID)

        if chip_id != _HW_ID_CODE:
            raise RuntimeError(
                "Seesaw hardware ID returned (0x{:x}) is not "
                "correct! Expected 0x{:x}. Please check your wiring.".format(
                    chip_id, _HW_ID_CODE
                )
            )

        pid = self.get_version() >> 16
        # pylint: disable=import-outside-toplevel
        if pid == _CRICKIT_PID:
            from adafruit_seesaw.crickit import Crickit_Pinmap

            self.pin_mapping = Crickit_Pinmap
        elif pid == _ROBOHATMM1_PID:
            from adafruit_seesaw.robohat import MM1_Pinmap

            self.pin_mapping = MM1_Pinmap
        else:
            from adafruit_seesaw.samd09 import SAMD09_Pinmap

            self.pin_mapping = SAMD09_Pinmap

        # pylint: enable=import-outside-toplevel

[docs]    def get_options(self):
        """Retrieve the 'options' word from the SeeSaw board"""
        buf = bytearray(4)
        self.read(_STATUS_BASE, _STATUS_OPTIONS, buf)
        ret = struct.unpack(">I", buf)[0]
        return ret


[docs]    def get_version(self):
        """Retrieve the 'version' word from the SeeSaw board"""
        buf = bytearray(4)
        self.read(_STATUS_BASE, _STATUS_VERSION, buf)
        ret = struct.unpack(">I", buf)[0]
        return ret


[docs]    def pin_mode(self, pin, mode):
        """Set the mode of a pin by number"""
        if pin >= 32:
            self.pin_mode_bulk_b(1 << (pin - 32), mode)
        else:
            self.pin_mode_bulk(1 << pin, mode)


[docs]    def digital_write(self, pin, value):
        """Set the value of an output pin by number"""
        if pin >= 32:
            self.digital_write_bulk_b(1 << (pin - 32), value)
        else:
            self.digital_write_bulk(1 << pin, value)


[docs]    def digital_read(self, pin):
        """Get the value of an input pin by number"""
        if pin >= 32:
            return self.digital_read_bulk_b((1 << (pin - 32))) != 0
        return self.digital_read_bulk((1 << pin)) != 0


[docs]    def digital_read_bulk(self, pins, delay=0.008):
        """Get the values of all the pins on the 'A' port as a bitmask"""
        buf = bytearray(4)
        self.read(_GPIO_BASE, _GPIO_BULK, buf, delay=delay)
        buf[0] = buf[0] & 0x3F
        ret = struct.unpack(">I", buf)[0]
        return ret & pins


[docs]    def digital_read_bulk_b(self, pins, delay=0.008):
        """Get the values of all the pins on the 'B' port as a bitmask"""
        buf = bytearray(8)
        self.read(_GPIO_BASE, _GPIO_BULK, buf, delay=delay)
        ret = struct.unpack(">I", buf[4:])[0]
        return ret & pins


[docs]    def set_GPIO_interrupts(self, pins, enabled):
        """Enable or disable the GPIO interrupt"""
        cmd = struct.pack(">I", pins)
        if enabled:
            self.write(_GPIO_BASE, _GPIO_INTENSET, cmd)
        else:
            self.write(_GPIO_BASE, _GPIO_INTENCLR, cmd)


[docs]    def analog_read(self, pin):
        """Read the value of an analog pin by number"""
        buf = bytearray(2)
        if pin not in self.pin_mapping.analog_pins:
            raise ValueError("Invalid ADC pin")

        self.read(
            _ADC_BASE,
            _ADC_CHANNEL_OFFSET + self.pin_mapping.analog_pins.index(pin),
            buf,
        )
        ret = struct.unpack(">H", buf)[0]
        time.sleep(0.001)
        return ret


[docs]    def touch_read(self, pin):
        """Read the value of a touch pin by number"""
        buf = bytearray(2)

        if pin not in self.pin_mapping.touch_pins:
            raise ValueError("Invalid touch pin")

        self.read(
            _TOUCH_BASE,
            _TOUCH_CHANNEL_OFFSET + self.pin_mapping.touch_pins.index(pin),
            buf,
        )
        ret = struct.unpack(">H", buf)[0]
        return ret


[docs]    def moisture_read(self):
        """Read the value of the moisture sensor"""
        buf = bytearray(2)

        self.read(_TOUCH_BASE, _TOUCH_CHANNEL_OFFSET, buf, 0.005)
        ret = struct.unpack(">H", buf)[0]
        time.sleep(0.001)

        # retry if reading was bad
        count = 0
        while ret > 4095:
            self.read(_TOUCH_BASE, _TOUCH_CHANNEL_OFFSET, buf, 0.005)
            ret = struct.unpack(">H", buf)[0]
            time.sleep(0.001)
            count += 1
            if count > 3:
                raise RuntimeError("Could not get a valid moisture reading.")

        return ret


    def _pin_mode_bulk_x(self, capacity, offset, pins, mode):
        cmd = bytearray(capacity)
        cmd[offset:] = struct.pack(">I", pins)
        if mode == self.OUTPUT:
            self.write(_GPIO_BASE, _GPIO_DIRSET_BULK, cmd)
        elif mode == self.INPUT:
            self.write(_GPIO_BASE, _GPIO_DIRCLR_BULK, cmd)
            self.write(_GPIO_BASE, _GPIO_PULLENCLR, cmd)

        elif mode == self.INPUT_PULLUP:
            self.write(_GPIO_BASE, _GPIO_DIRCLR_BULK, cmd)
            self.write(_GPIO_BASE, _GPIO_PULLENSET, cmd)
            self.write(_GPIO_BASE, _GPIO_BULK_SET, cmd)

        elif mode == self.INPUT_PULLDOWN:
            self.write(_GPIO_BASE, _GPIO_DIRCLR_BULK, cmd)
            self.write(_GPIO_BASE, _GPIO_PULLENSET, cmd)
            self.write(_GPIO_BASE, _GPIO_BULK_CLR, cmd)

        else:
            raise ValueError("Invalid pin mode")

[docs]    def pin_mode_bulk(self, pins, mode):
        """Set the mode of all the pins on the 'A' port as a bitmask"""
        self._pin_mode_bulk_x(4, 0, pins, mode)


[docs]    def pin_mode_bulk_b(self, pins, mode):
        """Set the mode of all the pins on the 'B' port as a bitmask"""
        self._pin_mode_bulk_x(8, 4, pins, mode)


[docs]    def digital_write_bulk(self, pins, value):
        """Set the mode of pins on the 'A' port as a bitmask"""
        cmd = struct.pack(">I", pins)
        if value:
            self.write(_GPIO_BASE, _GPIO_BULK_SET, cmd)
        else:
            self.write(_GPIO_BASE, _GPIO_BULK_CLR, cmd)


[docs]    def digital_write_bulk_b(self, pins, value):
        """Set the mode of pins on the 'B' port as a bitmask"""
        cmd = bytearray(8)
        cmd[4:] = struct.pack(">I", pins)
        if value:
            self.write(_GPIO_BASE, _GPIO_BULK_SET, cmd)
        else:
            self.write(_GPIO_BASE, _GPIO_BULK_CLR, cmd)


[docs]    def analog_write(self, pin, value):
        """Set the value of an analog output by number"""
        pin_found = False
        if self.pin_mapping.pwm_width == 16:
            if pin in self.pin_mapping.pwm_pins:
                pin_found = True
                cmd = bytearray(
                    [self.pin_mapping.pwm_pins.index(pin), (value >> 8), value & 0xFF]
                )
        else:
            if pin in self.pin_mapping.pwm_pins:
                pin_found = True
                cmd = bytearray([self.pin_mapping.pwm_pins.index(pin), value])

        if pin_found is False:
            raise ValueError("Invalid PWM pin")
        self.write(_TIMER_BASE, _TIMER_PWM, cmd)
        time.sleep(0.001)


[docs]    def get_temp(self):
        """Read the temperature"""
        buf = bytearray(4)
        self.read(_STATUS_BASE, _STATUS_TEMP, buf, 0.005)
        buf[0] = buf[0] & 0x3F
        ret = struct.unpack(">I", buf)[0]
        return 0.00001525878 * ret


[docs]    def set_pwm_freq(self, pin, freq):
        """Set the PWM frequency of a pin by number"""
        if pin in self.pin_mapping.pwm_pins:
            cmd = bytearray(
                [self.pin_mapping.pwm_pins.index(pin), (freq >> 8), freq & 0xFF]
            )
            self.write(_TIMER_BASE, _TIMER_FREQ, cmd)
        else:
            raise ValueError("Invalid PWM pin")


    # def enable_sercom_data_rdy_interrupt(self, sercom):
    #
    #     _sercom_inten.DATA_RDY = 1
    #     self.write8(SEESAW_SERCOM0_BASE + sercom, SEESAW_SERCOM_INTEN, _sercom_inten.get())
    #
    #
    # def disable_sercom_data_rdy_interrupt(self, sercom):
    #
    #     _sercom_inten.DATA_RDY = 0
    #     self.write8(SEESAW_SERCOM0_BASE + sercom, SEESAW_SERCOM_INTEN, _sercom_inten.get())
    #
    #
    # def read_sercom_data(self, sercom):
    #
    #     return self.read8(SEESAW_SERCOM0_BASE + sercom, SEESAW_SERCOM_DATA)

[docs]    def set_i2c_addr(self, addr):
        """Store a new address in the device's EEPROM and reboot it."""
        self.eeprom_write8(_EEPROM_I2C_ADDR, addr)
        time.sleep(0.250)
        self.i2c_device.device_address = addr
        self.sw_reset()


[docs]    def get_i2c_addr(self):
        """Return the device's I2C address stored in its EEPROM"""
        return self.read8(_EEPROM_BASE, _EEPROM_I2C_ADDR)


[docs]    def eeprom_write8(self, addr, val):
        """Write a single byte directly to the device's EEPROM"""
        self.eeprom_write(addr, bytearray([val]))


[docs]    def eeprom_write(self, addr, buf):
        """Write multiple bytes directly to the device's EEPROM"""
        self.write(_EEPROM_BASE, addr, buf)


[docs]    def eeprom_read8(self, addr):
        """Read a single byte directly to the device's EEPROM"""
        return self.read8(_EEPROM_BASE, addr)


[docs]    def uart_set_baud(self, baud):
        """Set the serial baudrate of the device"""
        cmd = struct.pack(">I", baud)
        self.write(_SERCOM0_BASE, _SERCOM_BAUD, cmd)


[docs]    def write8(self, reg_base, reg, value):
        """Write an arbitrary I2C byte register on the device"""
        self.write(reg_base, reg, bytearray([value]))


[docs]    def read8(self, reg_base, reg):
        """Read an arbitrary I2C byte register on the device"""
        ret = bytearray(1)
        self.read(reg_base, reg, ret)
        return ret[0]


[docs]    def read(self, reg_base, reg, buf, delay=0.008):
        """Read an arbitrary I2C register range on the device"""
        self.write(reg_base, reg)
        if self._drdy is not None:
            while self._drdy.value is False:
                pass
        else:
            time.sleep(delay)
        with self.i2c_device as i2c:
            i2c.readinto(buf)


[docs]    def write(self, reg_base, reg, buf=None):
        """Write an arbitrary I2C register range on the device"""
        full_buffer = bytearray([reg_base, reg])
        if buf is not None:
            full_buffer += buf

        if self._drdy is not None:
            while self._drdy.value is False:
                pass
        with self.i2c_device as i2c:
            i2c.write(full_buffer)






          

      

      

    

  

    
      
          
            
  Source code for adafruit_seesaw.tftshield18

# SPDX-FileCopyrightText: 2018 Dean Miller for Adafruit Industries
#
# SPDX-License-Identifier: MIT

# pylint: disable=missing-docstring,invalid-name,too-many-public-methods

"""
`adafruit_seesaw.tftshield18` - Pin definitions for 1.8" TFT Shield V2
======================================================================
"""

from collections import namedtuple
import board

try:
    from micropython import const
except ImportError:

    def const(x):
        return x


from adafruit_seesaw.seesaw import Seesaw

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

_TIMER_BASE = const(0x08)
_TIMER_PWM = const(0x01)
_TIMER_FREQ = const(0x02)

_TFTSHIELD_RESET_PIN = const(3)

_BUTTON_UP = const(5)
_BUTTON_DOWN = const(8)
_BUTTON_LEFT = const(6)
_BUTTON_RIGHT = const(9)
_BUTTON_SELECT = const(7)
_BUTTON_A = const(10)
_BUTTON_B = const(11)
_BUTTON_C = const(14)

Buttons = namedtuple("Buttons", "right down left up select a b c")


[docs]class TFTShield18(Seesaw):

    _BACKLIGHT_ON = b"\xFF\xFF"
    _BACKLIGHT_OFF = b"\x00\x00"

    try:
        _button_mask = (
            (1 << _BUTTON_RIGHT)
            | (1 << _BUTTON_DOWN)
            | (1 << _BUTTON_LEFT)
            | (1 << _BUTTON_UP)
            | (1 << _BUTTON_SELECT)
            | (1 << _BUTTON_A)
            | (1 << _BUTTON_B)
            | (1 << _BUTTON_C)
        )
    except TypeError:
        # During Sphinx build, the following error occurs:
        #  File ".../tftshield18.py", line 60, in TFTShield18
        #    (1 << _BUTTON_B) |
        # TypeError: unsupported operand type(s) for <<: 'int' and '_MockObject'
        _button_mask = 0xFF

    def __init__(self, i2c_bus=board.I2C(), addr=0x2E):
        super().__init__(i2c_bus, addr)
        self.pin_mode(_TFTSHIELD_RESET_PIN, self.OUTPUT)
        self.pin_mode_bulk(self._button_mask, self.INPUT_PULLUP)

[docs]    def set_backlight(self, value):
        """
        Set the backlight on
        """
        if not isinstance(value, bool):
            raise ValueError("Value must be of boolean type")
        command = self._BACKLIGHT_ON if value else self._BACKLIGHT_OFF
        self.write(_TIMER_BASE, _TIMER_PWM, b"\x00" + command)


[docs]    def set_backlight_freq(self, freq):
        """
        Set the backlight frequency of the TFT Display
        """
        if not isinstance(freq, int):
            raise ValueError("Value must be of integer type")
        value = b"\x00" + bytearray((freq >> 8) & 0xFF, freq & 0xFF)
        self.write(_TIMER_BASE, _TIMER_FREQ, value)


[docs]    def tft_reset(self, rst=True):
        """
        Reset the TFT Display
        """
        self.digital_write(_TFTSHIELD_RESET_PIN, rst)


    @property
    def buttons(self):
        """
        Return a set of buttons with current push values
        """
        button_values = self.digital_read_bulk(self._button_mask)
        return Buttons(
            *[
                not button_values & (1 << button)
                for button in (
                    _BUTTON_RIGHT,
                    _BUTTON_DOWN,
                    _BUTTON_LEFT,
                    _BUTTON_UP,
                    _BUTTON_SELECT,
                    _BUTTON_A,
                    _BUTTON_B,
                    _BUTTON_C,
                )
            ]
        )





          

      

      

    

  _static/up-pressed.png





_static/up.png





_static/ajax-loader.gif





nav.xhtml

    
      Table of Contents


      
        		
          Introduction
        


        		
          Simple test
        


        		
          Other Examples
        


        		
          adafruit_seesaw.seesaw
          
            		
              Implementation Notes
            


          


        


        		
          adafruit_seesaw.crickit - Pin definition for Adafruit CRICKIT
        


        		
          adafruit_seesaw.analoginput
        


        		
          adafruit_seesaw.digitalio
        


        		
          adafruit_seesaw.keypad
        


        		
          adafruit_seesaw.neopixel
        


        		
          adafruit_seesaw.pwmout
        


        		
          adafruit_seesaw.robohat - Pin definition for RoboHAT
        


        		
          adafruit_seesaw.samd09 - Pin definition for Adafruit SAMD09 Breakout with seesaw
        


        		
          adafruit_seesaw.tftshield18 - Pin definitions for 1.8” TFT Shield V2
        


      


    
  

_static/comment.png





_static/down-pressed.png





_static/comment-bright.png





_static/comment-close.png





_static/file.png





_static/minus.png





_static/down.png





_static/plus.png





