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The machine module:
import machine

machine. freq() # FREXCPUZ R L{ESZE
machine.freq(240000000) # XECPUNTI{EINZRN 240 MHz

The esp module:
import esp

esp.osdebug(None) # XHIR 0/S BAREE


https://docs.01studio.cc/library/machine.html#module-machine
https://docs.01studio.cc/library/esp.html#module-esp

esp.osdebug(0) # BRI 0/S HINEREEMDE UART(0) %t

# SflashREMREKLE
esp.flash_size()
esp.flash_user_start()
esp.flash_erase(sector_no)
esp.flash_write(byte_offset, buffer)
esp.flash_read(byte_offset, buffer)

The esp32 module:
import esp32

esp32.hall_sensor() # EENAERERE RS
esp32.raw_temperature() # EENNERREERE, EMCUL, B{I: £KEF
esp32.ULP() # {FRBRINFENLGESS (ULP)

15 TR ESPR2ARR R BB EERILEINES, ERNS A TR
R, MEBRRIAZSIRER S 3 BN EUR E (L /REs AT LA B A PR B R D
XN,

Networkingy

The network module:
import network

wlan = network.WLAN(network.STA_IF) # 6l station ¥

wlan.active(True) # RUEREO

wlan.scan() # FWMAFARRNSSID

wlan.isconnected() # KMBECIENstationE B ECZIEZIAP
wlan.connect('essid', 'password') # E{ZFIETEESSIDWLE
wlan.config('mac") # IREVIRCIRIMACHtE

wlan.ifconfig() # JREVEOR IP/netmask(FWMiEW)/gw(Mx)/DNS
ik

ap = network.WLAN(network.AP_IF) # fliFE— P APHEIEO
ap.config(essid="ESP-AP') # &0
ap.config(max_clients=10) # IREMSAFEENSE
ap.active(True) # 1S BEAPHIESSIDAFR

B E AR WIFI BRI RS E

def do_connect():
import network
wlan = network.WLAN(network.STA_IF)
wlan.active(True)
if not wlan.isconnected():
print('connecting to network..."')
wlan.connect('essid', 'password')
while not wlan.isconnected():
pass


https://docs.01studio.cc/library/esp32.html#module-esp32
https://docs.01studio.cc/library/network.html#module-network

print('network config:', wlan.ifconfig())

—BNKEIIKTN, {RFLAIAEIE socket HRIREIEZFI{ER TCP/
UDP sockets 1@ifl, LA IEIT urequests fRIRIERE H{EH&1EX HTTP

\E\

ﬂﬂ;ﬁﬂ B[]y

Use the time module:
import time

time.sleep(1) # BERRIFY

time.sleep_ms(500) # BER500=%

time.sleep_us(10) # ERIOML

start = time.ticks_ms() # ZREN=Z¥NTHIRFTRE

delta = time.ticks_diff(time.ticks_ms(), start) # itEMFAFIERILFIRE
HEE

== =]

TE BT 83

ESP32-C3iB2 1 ERI2s. 1#F machine. Timer i@ Etimer ID
=9 0-1

from machine import Timer

tim@ = Timer(0)

tim@.init(period=5000, mode=Timer.ONE_SHOT, callback=1lambda
t:iprint(0))

timl = Timer(1)
timl.init(period=2000, mode=Timer.PERIODIC, callback=lambda
t:iprint(1))

ZBEHAR BB AN 2R (ms)

Virtual timers are not currently supported on this port.

5|RIFIGPIOOy

{&F machine.Pin &1k

from machine import Pin

p® = Pin(@, Pin.OUT) # SIBXN R0, SHNGPIOO4H

p@.on() # IXESIHIRN "on" (1)SEBFE
p@.off() # IREBSIHA "of " (0)RETF
p@.value(1) # RESIHA "on" (1)SHEFE
p2 = Pin(2, Pin.IN) # BIENRp2, XNGPIO2O%HA

print(p2.value()) # FRENG|IRIANE, 0 (RBFE) ZE 1 (§8F)


https://docs.01studio.cc/library/machine.Timer.html#machine-timer
https://docs.01studio.cc/library/machine.Pin.html#machine-pin

p4 = Pin(4, Pin.IN, Pin.PULL_UP) # FTHAEE HIERE
p5 = Pin(5, Pin.OUT, value=1) # #IRMLIHMRIRESIHIERN 1 (§EF)

B DMEAS|I ST (B3FEE): 0-10, 18-21.73IX N ESP32-C3
SHRBEIMRSIMRS ., BER, AR EEBCHEENAFRIREBYEE

S| A (Flwl: DO, D1, ...) . HFMicroPythonZ 1T
AR &RFIER, EEENIRARRSGEREEBEHEBFHEN
5| R A, NRRERBCHF AR, BSEZHRER,

TE:

5|121F0200 5 2E 0O E (REPL) BITXFIRX,

- 5|I19F1187 2USBRID+F1D-,

. EROS|BIAIpul{ERI BAE E S Pin. PULL_HOLD LARER F FEEREAR AT
{RESTHEE .

UART (serial bus)y

See machine.UART.

from machine import UART

uartl = UART(1, baudrate=115200, tx=6, rx=7)
uartl.write('hello') # write 5 bytes
uartl.read(5) # read up to 5 bytes

The ESP32-C3 has 2 hardware UARTs: UARTO, UART1. They each
have default GPIO assigned to them, however depending on your
ESP32-C3 variant and board, these pins may conflict with
embedded flash, onboard PSRAM or peripherals.

Any GPIO can be used for hardware UARTs using the GP1O matrix,
so to avoid conflicts simply provide tx and rx pins when
constructing. The default pins listed below.

UARTO UART1
tx 21 FEIO
rx 20 FEI10

3 P
PWM (B EE 1)y
There’s a higher-level abstraction machine.Signal which can be

used to invert a pin. Useful for illuminating active-low LEDs using
on() Or value(1).


https://docs.01studio.cc/library/machine.UART.html#machine-uart
https://docs.01studio.cc/library/machine.Signal.html#machine-signal

PWM BETEFRB RIS M ESE3 . E5RAVEE AT LAM 40Hz
40MHz (BFEZNE: FEEEMMN B AZ0HHER T 1FI555

%) LED Control . MlIfE §=EESEEAN 0-1023

Use the machine.PwM class:
from machine import Pin, PWM

pwm@ = PWM(Pin(Q)) # M1 EIEZPWMAT S
pwm@. freq() # FREXSHISNE

pwm@. freq(1000) # IREINE

pwm@. duty () # ijj:EXélﬁUE =tk
pwm@.duty(200) # IREOT

pwm@.deinit() # EEI‘?H%IHH]E’\J PWM

pwm2 = PWM(Pin(2), freq=20000, duty=512) # 7EE—iE6) TRIZEMEE PWM

ADC (IREN3E#R)y
ADCINBEFEESP32-C35|f#l0-4 AT FB(ADC1HIS M NIEE), 18T
=, FRAZAEER, ADCS|H a9 A\ BEAINF0.0vFI1.0v
28 (EasF1.0vAEERIEIEN4095) , MIRFEEINN =5C
B, SEERRZ

Use the machine.ADC class:
from machine import ADC

adc = ADC(Pin(Q)) # TEADCS | EBIZADCH &
adc.read() # EEUNEE, 0-4095 RTRHEEM 0.0v -
1.0v

adc.atten(ADC.ATTN_11DB) # 1®E 11dB ZEHWAN (NEBEKRBM 0.0v -
3.6v)

adc.width(ADC.WIDTH_9BIT) # IXE 9 wEME (R[EME 0-511)
adc.read() # RENEFEEENNZEE

ESP32-C3 $3E ) ADC £{FEFR 757417 R:
ADC. atten(attenuation)|
ZAHABEATFIREADCHANNEBZ, DIRBNEARNBENZEE, 8
EUABEANMMNN., (BEEEHEBNUNKRTERISEE) . BF
L0 T
e ADC.ATTN_oDB: 0dB =), R RKFMIAREN 1.00v - XE2HIARE
e ADC.ATTN 2 5DB: 2.5dB & JF, = KHIABEAN 1.34v
*  ADC.ATTN_6DB: 6dB =/, R A A BEZIH 2.00v


https://docs.espressif.com/projects/esp-idf/en/latest/api-reference/peripherals/ledc.html
https://docs.01studio.cc/library/machine.ADC.html#machine-adc

e ADC.ATTN_11DB: 11dB =R, R AN EBEEZA N3V

RE®BIEcE 11dBRE ] AN = B £ 23A3.6v,{EHFESP32-C3ith
RS ARATFMARBERZS.6V, FLtHmAZIL3.6VIB LRSS
ICIRIR!
ADC .width(width){
ZRIERTTIREADCEMAMMEAEE., @®hglT:

* ADC.WIDTH_9BIT: 9 bit data

e ADC.WIDTH_1eBIT: 10 bit data
 ADC.WIDTH_11BIT: 11 bit data

e ADC.WIDTH_12BIT: 12 bit data - XEEIAECE

ER{ESPIE ¢

EPS32AERBE R NSPIEREN, HP1 M2 BT ERA LI (bit-
banging), FAFECEZIFAESIHE, &1T machine.SoftSPI &R
[T

from machine import Pin, SoftSPI

# TELATERISIHI ECIZESoftSPIRE

# (k) polarity@ig SCK ZRIMERIVIA

# (1B1i) phase=0 FTRSCKEFRINIDGHIREEE, phase=1 RRFER2TDIGHIA,
spi = SoftSPI(baudrate=100000, polarity=1, phase=0, sck=Pin(0),
mosi=Pin(2), miso=Pin(4))

spi.init(baudrate=200000) # RESE

spi.read(10) # TEMISOS|RIEENI0=F T iR

spi.read(10, Oxff) # TEMISOS|BIEEN10F T EIER I FEMOS T Hox
buf = bytearray(50) # BIETX

spi.readinto(buf) # ERBIEAHAFNEEAX (XEIEES501FT)
spi.readinto(buf, oxff) # EEVEIEHEFHREEFX, EINEMOSIHTOXTT
spi.write(b'12345") # TEMOSIS|M] EBE5F T EURE

buf = bytearray(4) # EBIEHRX

spi.write_readinto(b'1234"', buf) # 7EMOSIS|MI_ LS EIEHIEMISOIZEVEIERR
MEIZEHX

spi.write_readinto(buf, buf) # TEMOSIS|H L E%&E /dXAEIEHIEMISOIZEER
BEREIEPX


https://docs.01studio.cc/library/machine.SPI.html#machine-softspi

BBIE BRI EEESPIFI RS, sck, mosi Fl miso A BYS|H] I E
N,

IEHSPIE %y

BRI EGSPIBENFE SR REH (2IA80MHz) . HAIMECE
BAEES M, {ERXSIHE [ AL ALY, XA AZH
(see 5|HIFIGPIOO)RNE, BIXBEXS|IHIMIAE BIAS|H, SFRE
ZHIRE, LERN40MHz, AT EMEEHSPIEZEEIAS|H:

HSPI (id=1) VSPI (id=2)
sck 14 18
mosi 13 23
miso 12 19

Hardware SPI is accessed via the machine.SPI class and has the

same methods as software SPI above:
from machine import Pin, SPI

hspi = SPI(1, 10000000)
hspi = SPI(1, 10000000, sck=Pin(14), mosi=Pin(13), miso=Pin(12))
vspi = SPI(2, baudrate=80000000, polarity=0, phase=0, bits=8,

firstbit=0, sck=Pin(18), mosi=Pin(23), miso=Pin(19))

Softl2C 5 4«

12CE & D FEFIREEITR, BRI AENX O, &I & r ATEE
25| ESCIIERINBE, 1FI518& machine.Softl2C SER&EIR:

AT

from machine import Pin, SoftI2C

# MEBINI2CHR
i2c = SoftI2C(scl=Pin(5), sda=Pin(4), freq=100000)

# WE—TEYE I2C B

i2c = I12C(0)
i2c = I2C(1, scl=Pin(5), sda=Pin(4), freq=400000)
i2c.scan() # PFEMIRE

i2c.readfrom(0x3a, 4) # MHEAHOx3am9MIIRZIZEY T TEUE
i2c.writeto(0x3a, '12') # [ RNOXx3aBIMIIZEZ B NEIE" 12"


https://docs.01studio.cc/esp32/quickref.html#pins-and-gpio
https://docs.01studio.cc/library/machine.SPI.html#machine-spi
https://docs.01studio.cc/library/machine.I2C.html#machine-softi2c

buf = bytearray(10) # BIBRINIOFETHE DX
i2c.writeto(0x3a, buf) # BAEHFXEIEZRIMAL
Hardware 12C bus;

There are two hardware 12C peripherals with identifiers 0 and 1.
Any available output-capable pins can be used for SCL and SDA
but the defaults are given below.

12C(0) 12C(1)

scl 18 25

sda 19 26

The driver is accessed via the machine.l2C class and has the same

methods as software 12C above:
from machine import Pin, I2C

i2c = 12C(0)
i2c = I2C(1, scl=Pin(5), sda=Pin(4), freq=400000)

SLATATER(RTC)q

See machine.RTC

from machine import RTC

rtc = RTC()
rtc. datetime((2®17 8, 23, 1, 12, 48, 0, 0)) # ®kERMRIE (&, B, H,
EH, i, o, #, #HF)

# HAPEHER0-6R~2H
—ZE2HiH,
rtc.datetime() # 3FREX=g07HEBFIAT(E]

WDT (Watchdog timer)y

See machine.WDT.

from machine import WDT

# enable the WDT with a timeout of 5s (1s is the minimum)
wdt = WDT(timeout=5000)

wdt feed()
EIRAR TV

= =
TEC R DA SRRERR . MREZR1ALN S (MR EE:

/7|<2'
import machine

II'l'


https://docs.01studio.cc/library/machine.I2C.html#machine-i2c
https://docs.01studio.cc/library/machine.RTC.html#machine-rtc
https://docs.01studio.cc/library/machine.WDT.html#machine-wdt

# KNEEEEMREERFIREE
if machine.reset_cause() == machine.DEEPSLEEP_RESET:
print('woke from a deep sleep')

# FIRFHNRERRE, E10F,
machine.deepsleep(10000)

EEEI
o ARREIEIREEN deepsleep() MIRNMRMHESEL (AF(8]) HIIER]
BES 1L B ToREARER,
o« BT EEMAENEMY (reset cause) .
o FRESHI—LHREMMAENI ETHRIEBE, N7 H—FF
RINEE, AILAXFIGPIORY_E FHIFERE:

pl = Pin(4, Pin.IN, Pin.PULL_HOLD)

BHAREERE, BOEMEGPIORRIVAE (FIa: REE
S5 | D)

pl = Pin(4, Pin.OUT, None)

RMTy

The RMT is ESP32-specific and allows generation of accurate
digital pulses with 12.5ns resolution. See esp32.RMT for details.
Usage is:

import esp32

from machine import Pin

r = esp32.RMT(0, pin=Pin(18), clock_div=8)

r # RMT (channel=0, pin=18, source_freq=80000000, clock_div=8)

# The channel resolution is 100ns (1/(source_freq/clock_div)).
r.write_pulses((1, 20, 2, 40), start=0) # Send @ for 100ns, 1 for
2000ns, @ for 200ns, 1 for 4000ns

S IE5] (Onewire) g

B E VT BT R E =15 | B 50

from machine import Pin
import onewire

ow = onewire.OneWire(Pin(12)) # 7E5|H) GPIO12 fliEE 2% Row


https://docs.01studio.cc/library/esp32.html#esp32-rmt

ow.scan() # FERE, RONEERSIIER

ow. reset() # BAIEY%

ow. readbyte() # EENIED
ow.writebyte(0x12) # EANITED (0x12)
ow.write( 123') # BEASZITFEN('123")

w.select_rom(b'12345678"') # IRIEROMESXFRE L& FHIEEIRE

—FEE 1~"DS18B201x T HIIRE R %

import time, ds18x20

ds = d518x20.D518X20(0w)

roms = ds.scan()

ds.convert_temp()

time.sleep_ms(750)

for rom in roms:
print(ds.read_temp(rom))

MRIREIES |FIZERE T 4.7k I ERIFEFH, BIMNEFEERREREH
EEHR convert_temp() 1‘%1}'&0

NeoPixel and APA106 driversg

Use the neopixel and apa106 modules:
from machine import Pin
from neopixel import NeoPixel

pin = Pin(@, Pin.OUT) # iZ&ES|IHIGPI0OORIE:) NeoPixels

np = NeoPixel(pin, 8) # 7EGPI0OLBIE—1 NeoPixelWR, BESMITH
npl[@] = (255, 255, 255) # REF—NIHKRETIIENEE

np.write() # BNEE

r, g, b = nplo] # REE—DITHOEE

The APA106 driver extends NeoPixel, but internally uses a different

colour order:

from apalo6 import APA106
ap = APA106(pin, 8)

r, g9, b =aplo]

APA102 (DotStar) uses a different driver as it has an additional
clock pin.

K2R 51HS NeoPixel BX5):

import esp
esp.neopixel_write(pin, grb_buf, is800khz)

B Neorixel #EECE BNIZHIE E Y 800kHz B2yTi%sE. AR
TMLQ@%E&E’JEET FiRITH ENRIEE (BE =
400kHz), Al BABIT{EFAER 28 timing=0 ZHJ3E NeoPixel X ZRAYAT
%,




DHT 3R5jq
DHT ;&R BRI P B IT SR 15 | f £ SC3f:

import dht
import machine

d = dht.DHT11(machine.Pin(4))
d.measure()

d.temperature() # eg. 23 (°C)
d.humidity() # eg. 41 (% RH)

= dht.DHT22(machine.Pin(4))
.measure()

.temperature() # eg. 23.6 (°C)
.humidity() # eqg. 41.3 (% RH)

WebREPL (Webil 5t 2332 B 18 7)1

WebREPL (i#i¥WebSocketsFIREPL, B U@ N 5t 23{EF) =2
ESP8266im% O SLAGAVINEE, RILAM https://github.com/micropython/
webrepl FEHITHANMIGEIT, (EEITEERFTAEEAE http://
micropython.org/webrepl) E1E(E M, @iIHIT U TS HITERE:

import webrepl_setup

RERSNIRTRE, ERE, DT ERWebREPL, UNRIRZER
HFHLE 5B 5IWebREPL, LU L A T e {E/:

import webrepl
webrepl.start()

Q.Q.Q.Q.

# A EETRRIRE— T2

webrepl.start(password="mypass')

X WebREPL u_ﬁ ZZ|ESP32-C3RJAP{E R, 2 SRR AV B8 FH 23 EC
NEECEIETR, X7 INEE LA LBISTAL NEA, BBEREIRT
L\,{EEM:WDiJ%ifCEspsz-Cso (WRBRIAROIITRY F55RIER, BT
{FFESP32-C3 APA ),

R T Rim/an L ~HIAE) A, WebREPLHHTmfFFéiauSz#F (B& L%
HMTHE)., WebEFinBENE IhEeixH, thellAE

webrepl_cli.py {RIR FZERIG LITHITIRIE,

B X EHEWMRIESPI2-C3EHM T IEMNEBER AL, 1BS

MicroPythonigizn
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