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pyWiFi-ESP32-S2P

5V: USBLIfHEBHIA

32bit Xtensa@ single -core @240MHz 3V3: 33V, SARET600mA

WiFi IEEE 802.11 b/g/n 2.4GHz VBAT: $EEEEIN (TREFET{RIFEBERFNERERI
320KB SRAM + 2M PSRAM(iE%) FERBRBES, XH-2.54 -2PEOERTH)
128KB ROM LED: EZZISIH 2’

43 GPIOs, SPI, UART, 12C, PWM, USB-OTG KEY: ERZISIH 'O

2x8 bit DAC, 2x13bit ADC 10 channel each 12C: SIHERIO

UART: SZ#HEEIO

PWM: ZHHERIO

USB HOST: 18&

Bi&sL: 24P#EE(0V2640)
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MicroPython RIS O HiEid, (REPL) #£ UARTO (GPIO43=TX,
GPIO44=RX), E45FE Y 115200, TabiRB I 2INEEXNFHEIED




NRIERAFIEEER. R0 (ctrl-E) NFEEEFILERZ 1Y
pythonfXhi2ZIREPLEZIFEEH.

The machine module:

import machine

machine. freq() # IREXCPUSERI LSRR
machine. freq(240000000) # RECPUNTIEINERN 240 MHz

The esp module:

import esp

esp.osdebug(None) # XARC 0/S EARNER
esp.osdebug(0) # BRI 0/S ENEEREEME@R UART(0) %

# 5flashXBEMNREFGE
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() # EENAEEEERSS, EMCUL, Bfi: ELKEF
esp32.ULP() # {ERBRINENLLIESE (ULP)

15 TR ESPR2AEm BRI ERIEEIRES, ERNS A TR
B, MEEIRIASIRER I3 1L BEMEEUR E £ s Al A ARRE R D
XN,

Networkingys

The network module:

import network


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

wlan = network.WLAN(network.STA_IF) # @& station &1

wlan.active(True) # AERERO

wlan.scan() # FPWMAFARNSSID

wlan. isconnected() # KMERENstationE2E R ECRIZZIAP
wlan.connect('essid', 'password') # &EIERIEEESSIDNSE
wlan.config('mac") # IREVZOROMACHELE

wlan.ifconfig() # 3REUEOR IP/netmask(FW¥#&R3)/gw (M) /DNS
ik

ap = network.WLAN(network.AP_IF) # gliE— AP SIEC
ap.config(essid="'ESP-AP') # Ei&iEO
ap.config(max_clients=10) # RERSRDPEENE
ap.active(True) # IRBEAPKIESSID AR

R A HWIFIN B RIR S ZE

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

—BNKEIITN, {RFLAIAEIE socket HRIREIEZFI{ER TCP/
UDP sockets 1@ifl, A& urequests fRIRIERE H{EH&1X HTTP
BK,

FE B FOA (8]

Use the time module:

import time

time.sleep(1) # BERRIFY
time.sleep_ms(500) # BER500=%
time.sleep_us(10) # EEER10GIYD

start = time.ticks_ms() # ZRENZ¥MTHRFTHBE
delta = time.ticks_diff(time.ticks_ms(), start) # itEMAFIEZILFIRE
HEE



E RS 230

ESP321HF4 1 EN 2R, {8 machine.Timer Z@iTi&Etimer IDS
7 0-3

from machine import Timer

tim@ = Timer(0)

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

timl = Timer(1)

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

ZBEHARN BN N 2T (ms)

Virtual timers are not currently supported on this port.

5|IFIGPIOOs

{&HH machine.Pin {&1R:

from machine import Pin

p@ = Pin(@, Pin.OUT) # BIENRPpO, NGPI0OO 4L

p@.on() # 1RE5IHA "on" (1)E5HR¥F
p@.off() # gES|IBIA "off" (0)KEF
p@.value(1) # RESIHIN "on" (1)FEBF
p2 = Pin(2, Pin.IN) # BlEN®p2, WEGPIO2OEN
print(p2.value()) # RENG|HWMANE, 0 (RBEF) ZE 1 (S5HEF)
p4 = Pin(4, Pin.IN, Pin.PULL_UP) # FTHREF_LHIFEE
p5 = Pin(5, Pin.OUT, value=1) # ¥AHIHMRIRBESIMMES 1 (BBF)

B MERSIBIHETIAT (BIEEE): 0-21, 33-46, o 3IXI M ESP32ic
FESEPR SIS . 1R, AR EREBCEENAAIREEEN
S5|es R A (Fan: DO, D1, ...) ., HFMicroPythonE T 3245


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

AERIFRIRFEIR, FiEFA 1R A &REE 2 E B A X EYHER
5| Masz A, MRIMERBCSHFER, BZESHREE,

N = — =
B
1L /N

5|143F44 07280 E (REPL) BITXFIRX,
5|f120%0194 5l 2 USBRID+AD-,

HERAFPSRAMES, SIHI26FT AR, EIRFPSRAMMNIS |
26 NBEfEFT.

855 | BIEIpul{E BT AR B S Pin. PULL_HOLD LIRS R S RERR AY
IRAVINFE.

UART (serial bus)y

See machine.UART.

from machine import UART

uartl = UART(1, baudrate=9600, tx=8, rx=9)
uartl.write('hello') # write 5 bytes
uartl.read(5) # read up to 5 bytes

The ESP32-S2 has 2 hardware UARTs: UARTO, UART1. They each
have default GPIO assigned to them, however depending on your
ESP32 variant and board, these pins may conflict with embedded
flash, onboard PSRAM or peripherals.

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

UARTO UART1
tx 8 FEIO

rx 9 FEIO


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

PWM (B B a %)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).

PWM BEEFRE B 55| f) _ESC3, ESNASSEER AM 1Hz
A0MHz (B ENE: FEEEINR 120 5= 2R T X552
I%]: LED Control . IEE =ZEESEEN 0-1023

Use the machine.PwM class:

from machine import Pin, PWM

pwm@ = PWM(Pin(Q)) # MINSIEIHEIZEPWMIT R
pwm@. freq() # FRENHBISMER

pwm@. freq(1000) # IREINER

pwm@. duty () # iijXélﬁUE =tb
pwm@.duty(200) # IREOT

pwm@.deinit () # 9€I‘7H§|H£I]E’\J PwM

pwm2 = PWM(Pin(2), freq=20000, duty=512) # EE—IEG TEIEMNEE PWM

ADC (1REN¥E#R)y

ADCINBETEESP32-S25|H1-10(ADC18910 M) E T, $5E13
L, IBTE, [EHEARER, ADCE|H_ MmN BRENSTEN
F0.0vil1.0vz (8 ((FAEF1.0vi9EEIZIEN8191) . R FTE
IEINNEEE, EERERMZ

Use the machine.ADC class:

from machine import ADC

adc = ADC(Pin(6)) # TEADCS| B _EBIZEADCII &
adc.read() # EFEUNEE, 0-8191 RTBEEM 0.0v -
1.0v


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

adc.atten(ADC.ATTN_11DB) # IXxE 11dB =EimAN (NEREKRHM 0.0v -
3.6v)
adc.width (ADC.WIDTH_9BIT) # i%E& 9u H#EWmLE (REME 0-511)

adc.read() # IRENEFICESFNZEE
ESP32 45E R ADC E{ER A %1RR:

ADC. atten(attenuation)q

ZRHERTFIREADCEANRBE, RBEANBENETE, B
EUBEARNN., (EERERNUHRKRTERZIEE) . =F
EINAN T

*  ADC.ATTN_eDB: 0dB RiF, &x AHIAREN 1.00v - XZ2EARE
*  ADC.ATTN_2_5DB: 2.5dB =/, sx K AFBEZLH 1.34v

*  ADC.ATTN_6DB: 6dB =), s KA FEEZIAN 2.00v

e ADC.ATTN_11DB: 11dB =R, R KEINEBEZ A3V

REBIEE11dBRFH A DAL= B &ERA3.6v,EHFESP32:5 /
H’Jﬂﬁﬁjul’-’riﬁu)\%}_\ms.6v, F b A\ 1Zi1F3.6 VR [E R BER S IC
YRR

EA#I:SPI:I..\ %ﬂ

EPS32AEREM N SPIEKE), EAR1P2BITIFLI (bit-
banging), FAFEEZIFAESIMH, & machine.SoftSPI &R
[T

from machine import Pin, SoftSPI

# ELATENSIH LRIZESoftSPI R4
# (M) polarity@3g SCK % |ﬂﬁﬂlaeE’JW<

# (#8fI) phase=0 RRSCKEFRIMILGHIAEE, phase=1 RRFEFR2TILGHIA,
spi = SoftSPI(baudrate=1®0000, polarityzl, phase=0, sck=Pin(0),
mosi=Pin(2), miso=Pin(4))

spi.init(baudrate=200000) # ZEHE

spi.read(10) # TEMISOS|RIEENI0F T iR


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

spi.read(10, 0Oxff) # TEMISOS|BIEEN10=F T EIER I FEMOS I Hox

buf = bytearray(50) # EIEHX

spi.readinto(buf) # ERBEHEFHREESNX (XBEIEBR501TFT)
spi.readinto(buf, oxff) # EENVEIEHEFEHREEFX, EINEMOSIHTOXTT
spi.write(b'12345") # EMOSIS|H) EBE5F TR

buf = bytearray(4) # EIEHX

spi.write_readinto(b'1234', buf) # 7EMOSIS|R LS HIEHIEMISOIEZENEIET
FREIZHX

spi.write_readinto(buf, buf) # 7EMOSIS|H B4 /FXEIEHIEMISOILENER
EEREIZ X

BRITERIZEESPIXIRAT, sck, mosi Fl miso FRE BIS|HI &I E
.

EE#I:SPI:ﬁL‘.\é ‘ 1

EMNEGFSPIBEE A ITE SEREE (£A80MHz) ., tBAIMECE
BAEZSIH, (BFEX5IHE FemABEHNAEMY, XIS
(see 5|HIFIGPIOO)ANE . @I EHENSIBIMIE FAIAS K], SFFK
FEHRE, FRIN40MHz, LA 2REESPIZZERIAS |-

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)


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

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))

55()ft|§2(3h5§l23%ﬂ

12CR & D HFEFEEHNR, EERAE X0, B & P LATEE
25| ESCIRINEE, 1FIB1E5E machine.Softl2C £AEIR:

from machine import Pin, SoftI2C

# WEBINDI2CHR
i2c = SoftI2C(sc1=Pin(5), sda=Pin(4), freq=100000)

# WE—TEY I2C B4

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

i2c.readfrom(@x3a, 4) # Mttt ROx3atIMHLIZEIZE4FE T EUE
i2c.writeto(0x3a, '12') # [BUERNOXx3aEIMIIZEZ B ANLIE" 12"

buf = bytearray(10) # BIBINIOFETEHX
i2c.writeto(@x3a, buf) # BANEHXEIERIMAL

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:


https://docs.01studio.cc/library/machine.I2C.html#machine-softi2c
https://docs.01studio.cc/library/machine.I2C.html#machine-i2c

from machine import Pin, I2C

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

SERYRISH(RTC):

See machine.RTC

from machine import RTC

rtc = RTC()
rtc.datetime( (2017, 8, 23, 1, 12, 48, 0, 0)) # Z&EAE (&, B, H,
28, i, 7, ¥, #HF)

# HHEHER0-6RR~EH
—Z 2HiH,
rtc.datetime() # IREXZmIHE EAFIRT (8]

WDT (Watchdog timer)s

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()

%Th# Eﬂﬁﬁﬂﬂ

sz |
TEABE DARKEER. REEFNQNES (I KREE:

L

import machine

# HNIRE S MR EER P I%ER
if machine.reset_cause() == machine.DEEPSLEEP_RESET:
print('woke from a deep sleep')

# EIRBFHRNREER, iYE10%,
machine.deepsleep(10000)

FEEIN:


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

o FARREEREEN deepsteep() MRAMRHESEL (BFE]) AIIER]
BER1LIRF IREARER .

o HRUHEMIAEERAENMEM (reset cause) .

o ARESHII—LHRERMRRENES L THREBE, A TH—DF
EINFE, RILAKFIGPIOR £ THIEERE:

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

BHREERE, BOEMEGPIOREEIRE (BIa0: RES
taale] i)

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

RMTjq

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, 0 for 200ns, 1 for 4000ns

S5 (Onewire) g

BEIRE R IFBE T A ES TS| 303
from machine import Pin

import onewire

ow = onewire.OneWire(Pin(12)) # 7E5|H) GPIO12 RliEEREEIRow
ow.scan() # FmRE, RONEERSIIER


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

ow.reset() # BUSE

ow. readbyte() # EENIFT
ow.writebyte(0x12) # BANITFT (0x12)
ow.write( 123') # BEANBTFT('123")

w.select_rom(b'12345678"') # IRIEROMES X EL FIEEIRE
‘FEE NDS18B201% & HIIK I RRER:

import time, ds18x20

ds = ds18x20.DS18X20(ow)

roms = ds.scan()

ds.convert_temp()

time.sleep_ms(750)

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

MREUES |HER T 4.7k O EHIBE, BINEEEERAREREL
EEHR convert_temp() ) FRIR

NeoPixel and APA106 drivery

Use the neopixel and apa106 modules:

from machine import Pin
from neopixel import NeoPixel

pin = Pin(@, Pin.OUT) # i&ES|HIGPI00KIES) NeoPixels

np = NeoPixel(pin, 8) # 7EGPIOOLBIE—1 NeoPixel3I%R, BIE8M Tk
npl@] = (255, 255, 255) # RBEF—MIKETRHENAE

np.write() # BNEUE

r, g, b = nplo] # REE—DITHRNEE

The APA106 driver extends NeoPixel, but internally uses a different
colour order:

from apalo6 import APA106
ap = APA106(pin, 8)
ry 9, b = ap[@]

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

K589 NeoPixel BX5):



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

2B AR 800kHz B TigE. AP
TLXLJIT@EEETJGE’\JIEHT EEIFHI%U LitANRIIZE (BFE S
400kHz), FIDAUEII(ERAERZS timing=0 HFJFE NeoPixel X ZRAVAT
(3

DHT IRzl

DHT i&/2 B RGN S FE T SR =15 | B SCI

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)

3.2~FLCD & 1 & (FE PEALR)y

5 S E titlcd.LCD32 1 touch.XPT2046 .

Q.Q.Q.Q.

LCDfIFE:

import tftlcd

d = tftlcd.LCD32(portrait=1) #MELCDIIH

d.fill((255, 255, 255)) #EZHE

d.drawRect(0, 0, 100, 100, (255,0,0)) #EEEHF
d.printStr('Hello @1Studio!', @, 0, (0,255,0)) #B=FfF
d.Picture(@, 0, '/0lstudio.jpg') #ETREH

RRIRBIAE:


https://docs.01studio.cc/library/tftlcd/tftlcd.LCD32.html#tftlcd-lcd32
https://docs.01studio.cc/library/touch/touch.XPT2046.html#touch-xpt2046

import touch

t = touch.XPT2046(portrait=1) #HWEMIEENTR
t.read() #REVEHEIRSHIA AR

GUI-AR¥R %ty

TouchButton EiZHAMiEIRHAESEO, BEIMEZN R UEME
TEMEIRHENA, #8182 % gui.TouchButton,

il

import gui

= gui.TouchButton(0,0,120,80,(255,0,0), 'LED3",
(255,255,255), funl) #MEZE—1ig5
print(B1.ID()) #TENRH%RES

OV26403F {5 k¢
OV26401F1&LHIN . 1¥1E1EZ2E sensor.0V2640,

5l

import sensor

cam = sensor.0V2640() #EFELTSR,

cam.set_framesize(sensor.QVGA) #iEZ&E A/

cam. snapshot( /01studio.jpg') #ABHREF
am.display() #R&EFIHNERRELER

USBT Bi%ky

OV2640fR1R KN A, 1#15152% esp_usb.CAM,

il

import esp_usb


https://docs.01studio.cc/library/gui/gui.html#gui-touchbutton
https://docs.01studio.cc/library/sensor/sensor.html#sensor-ov2640
https://docs.01studio.cc/library/esp_usb.html#esp-usb-cam

cam = esp_usb.CAM(framesize = esp_usb.CAM.QVGA) #EIBELIT%,
cam.snapshot('/01studio.jpg') #IHEBHIRTE
cam.display() #REEINERRGLER

WebREPL (Webill 52832 B 1Ry

WebREPL (i&@i1dWebSocketsBIREPL, B] LUEIT N i 23{ER) 2
ESP82661i# 13E3RAIINAE, A AM https://github.com/micropython/
webrepl T EFH3TFhtmISXHFI1E1T. (7_ HItE Hﬁ—JL/{LLﬂi 8] http://
micropython.org/webrepl)EiZ{ER, BiITH1T U T LHATERE:

import webrepl_setup

RERENRETRE. ERE, A1 FERWebREPL, (IR{IRZEH
FHLE 5B 5IWebREPL, ] U@ T A e {EA:

import webrepl
webrepl.start()

# WA EEABRRMRIZE— S
webrepl.start(password="'mypass"')

X WebREPLL_LJE ZZIESP32RIAP{E B, a0 RIRAY B FH 23 Bo W 2%
ECE 1M, X1 INEE BRI LEESTARNER, BBEEERELARE
HiJ:WDiJEﬁtEspszo (R BRENABI1TRY F50R1ER, 1BTER

ESP32 APAR).

bR T Rim/an L FAVIEE) A, WebREPLﬂﬁjmﬁFFs‘&auSz#F (BE& L%
FTE). WebZEFinBHENA ThEeiRHE, HrILUE
webrepl_cli.py MR FIZAEATS SITHITIRME,

ﬁ?éhjlf’—“F%Eﬁu:lJESP32E1&§T§E’\J§V€T5E, 5% |%MicroPython

iz,


https://github.com/micropython/webrepl
https://github.com/micropython/webrepl
http://micropython.org/webrepl
http://micropython.org/webrepl

