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USB 7 — 71T ESP32-KEY-R2 % PC IZ##Ht L 3,

Arduino IDE DX =a2—D IV —)L) BFERLTRA =2 —2RR LTIV, TOAX=a2—
o5, £3, FFEAOR—FE PC ¢ ESP32-KEY-R2 O##fii %175 R— M ERELET,

AR — FOERIE, [K— F:] X =2 —Desp32 DHH 5, HIDDFICEKREN TS [ESP32
Dev Module] ZER LT 72X W,

$7. [£— ] 3. ESP32-KEY-R2 2556 T 24— k25 COMX(X I3318) oKt
TRRENTVWEDT, ZNZFRL TERIEL TS,

MAC D5EICE. R— + OFRIGTIER WEB 2R ETHEEEL T E W,

RERIZ, 7992234 RCHETIUTOREZRX =2 =00 To TLZI WV, MORKEIT
BEEDIRRETRIED D £¥ A,

EAMIZIE, 1M D77 v ¥ a4 RHESEET,

e Flash Size
16MB 7% 3E4R
e Partition Scheme
2/ fH 25 [16M Flash (—)] D5 L2EIER

43 HBITIRTYyFDET

ESP32 F® Arduino 4 ¥ A b =3 2% &, Arduino IDE @ [7 7 A V] = [R T v F D]
12, ESP3R2 FHDZ K DB Y IRy v FHABMENET, THODH Y TNRF v F kT L
T, ESPR2O7T0rS5I v VRN TEET,

ESP32-KEY-R2 I2H]D 2 5 EZAENTWS LED OMEIER 7 v F bR VETH, 22T
1. ESP32-KEY-R2 OEIEMEFED 7212, LED sEA 7 v FDFEAT (FH) ZALTAEL & S,

4.3.1 BLINK:LED o BifliZ: sink

BT TAERD hello world, LED ORJEA T v FE2FEITLEL & D,

Arduino IDE @ [7 7 4 V] = [A & v F D] = [01.Basics|] #* 5 Blink ZER L T
{72& W, ESP32-KEY-R2 @ LED X 2 HFXY YIRS N TWVWEDT, X7 v F D pin-
Mode(),digitalWrite() D& 1 5% LED_BUILTIN % 2 IZZH L ¥ 73,
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4 N

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin 2 as an output.

pinMode (2, OUTPUT);
3

// the loop function runs over and over again forever
void loop() {
digitalWrite(2, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000) ; // wait for a second
digitalWrite(2, LOW); // turn the LED off by making the voltage LOW
delay(1000) ; // wait for a second
}
N J

4.1 BLINK:LED o Hiffi7z sk

432 RTYFOIAVINAILE ESP32-KEY-R2 ADEFAH

ATy FOARN - BIEFKEDoLH, 2THERL AV RRANVEITR 558 5 P, Arduino IDE
Ok LEOF 2 v I/~—2 [BEE] D74 a7 Vv 7 LT, A7y FEary {ILLET,

@R Ay RANVTELRLE, BEEDOT7A aYOHBOLERHI~—2 [HXAA] D74
avEIVyILET, ATy FOHA Y4 ILDKIZ, Arduino IDE D THDA vt—2 1)
TIHBOLFTERDITORX v =Y DHT, A7 v FOEZALDBINE T,

Z DR, ESP32-KEY-R2 ® LED2:RX RETHIEL. A7 v FOHEERAADZDDZEN
fTbhTwsZZRLET,

A FHB ESP32-KEY-R2 WCIEL K HFEAEN/H. K—F LD LED KL £55

LED2:RX 28 L. A7 v FHREH NI L IR TEZITH, RICEZTATATVEZ
Ty FeRURDT, KOMIPEITARYICAT v FREFINZ2a0 DIzl v Bbh 35
Z12i3. delay() D3R ZFE LT, LED OAROMIBA L2 ZXTHZ L EVTL S,

44 OLED 74 XFL 1 DFIFA

ESP32-KEY-R2 3. ZHZEMOFLTREBL L TOLED 74 AL A 28T 5 Z LA TE
35,

441 UBg2 A4 TZUDAYR =)L

OLED 74 A7V A KT 570D 74 77V LT, Usg2 74 77V 2T 50 %xR
LET, Zoftucd, X<AHINS T4 75V 2 LT Adafruit ® SSD1306 X235 D %37,

UBg2 74 77 V&, Arduino IDEDZ 4 75V~ =Y ¥ ZRHLTA YA —1FBZL
DTEET, 9477 VIF =Y v DBRRT 4 LXIC [USg2] AN LTK YA, K420k
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SRR EINET,

SAISUTR—Fr—

udg2
GAT | 2T v
hEw
T v

U8g2 by oliver <olikraus@gmail.com>

J—532233.15
Monochrome LCD, OLED and elnk Library. Display controller: SSD1305, SSD1306, SSD1309, SSD1312, SSD1316, SSD1318, S501320
§5D1322, 55D1325, $SD1327, 55D1329, SSD1606, S5D1607, SH1106, SH1107, SH1108, SH1122, T6963, RABS35, LC7981
PCDB8544, PCF8812, HX1230, UC1601, UC1604, UC1608, UC1610, UC1611, UC1617, UC1638, UC1701, ST7511, ST7528, ST7565,
ST7567, ST7571, ST7586, ST7588, ST75160, ST75256, ST75320, NT7534, ST7920, IST3020, IST3088, IST7920, LD7032, KS0108
KS0713, HD44102, T7932, SED1520, SBN1661, IL3820, MAX7219, GP1287, GP1247, GUB00. Interfaces: I2C, SPI, Parallel. Features:
UTF8, >700 fonts, USx8 char output.

Manochrome LCD, OLED and elnk Library. Display controller: S5D1305, SSD1308, SSD1309, 5SD1312, SSD1316, SSD1318, S5D1320
§5D1322, 55D1325, SSD1327, S5D1329, SSD1606, S5D1607, SH1106, SH1107, SH1108, SH1122, T6963, RABS35, LC7981
PCDB8544, PCF8812, HX1230, UC1601, UC1604, UC1608, UC1610, UC1611, UC1617, UC1638, UC1701, ST7511, ST7528, ST7565,
ST7567, ST7571, ST7586, ST7588, ST75160, ST75256, ST75320, NT7534, ST7920, IST3020, IST3088, IST7920, LD7032, KS0108
KS0713, HD44102, T7932, SED1520, SBN1661, IL3820, MAX7219, GP1287, GP1247, GUB00. Interfaces: 12C, SPI, Parallel.

HEISE

23215 v A AR

UBg2_for_Adafruit_GFX by oliver <olikraus@gmail.com>

Use our faverite Adafruit graphics library together with fonts from U8g2 project (hitps://github.com/olikraus/udg2iwiki/intlistall).
Add Ugg2 fonts to any Adafruit GFX based graphics library.

B2

180w 1A=

UiliUi by Dirk Hillbrecht <dirk@hillbrecht.de>

UiliUi is a library for complex user interface design. It is based on hierarchically defined widgets which are layouted automatically using
layout hints. All data structures are designed statically, no heap space is used. loop()-style and event-driven sketch design is supported
UiUili is based on UBg2 and should support all of its displays

Library for complex user interfaces with automatic layouting and completely static data structures.

SHEISE

K42 477V 3x—Iv2HALE U2 7477V DHEA

FTATI7VII =T XxDEATAT ETCA VA=AV T274 772V Vv 7 52L,
A VA= VRRYDPFIRENL DT, BHAN—T a YEFRIRLT, F4 77V %A YA =L
5, BETE2I7A4T77VBEDLETA YA M=ATEHPNGAIE. 200 b TRTA
VAR LTLIEEW,

D74 77ViF MUTDURL THRETZ I TEET,

https://github.com/olikraus/u8g2

Fie, v=aT7ME UFO URL T2 e N TEET,

https://github.com/olikraus/u8g2/wiki

442 UBg2 2173 )DFH

FA4T7VDA YA =A%, Arduino IDE X =2 =55 [7 7 A V] = [RF7 v F O] Z2ER
T2, VAMDTOHIZU8e2 7 A4 VEDEBIMENTVWEDDMRTEE T, U2 7 LK D
HEHERT 2 W O2DY Y INR T v F23HD, ERLTETTHIENTEET,

file LT [u8g2] = [full_buffer] = [GraphicsTest] ZFERL 5, ZORF v FiI, 7EHD
fliHIR 57 4 v VRREITIHBDTT,

OV TINVAT v Fray A - FTT501F, axXy b7y bEzU X bodp
HIEYR u8g2 AV A+ 7 X EEIRNT 20, HOHATEMT 20ENHDET, T THAT
% OLED 74 A7 L A4E, a>¥btr—72 L TSSD1306 ZffHLTEDH, 2C A X —7 = —
ATEMINTVWEDT, Y TAVRT v FD65TH/-DD, LITOaYA 77 XE2EFHL
TREE W,
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[U8G2_SSD1306_128X64_NONAME_F_HW_I2C u8g2(U8G2_RO, UBX8_PIN_NONE) ; )

4.3 OLED 74 A7 4 (SSD1306) floa> A+ 27 %

CDAVALIZEREBEAMITEZILIZED, AT v FDary L, FEITNTES L51ITkD
%9,
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MicroPython 704 5 LIRIRDE &

Python 3FE¥E L7 — ZB2DO B THINE BID, ZOMHVLTIPRHEOES2H, &
HWIZRENDTFCHEAEIN S K5Ik TEE L,

Python ZD b DlF, AEVERRRYZL DY Y —2EEHT 270, ZOEEY Y — 22
FROKE W MCU IZiAAT Z L IGHE#E T L7z, 2 2T, MCU T Python ZfHTZ % k512,
2013 FEEHIZ Python @ %7t v + ¥ LT MicroPython 23FAF XN E L7z, HUNX ARM O AN
DOXIET L7z, BEEIET 2 MCU 2SIE8->TED, ZOHICESP3R2 BEEFNTVET,

5.1 MicroPython ® WEB R—%

MicroPython ®# 4 2L TIZZTRLE S,
https://micropython.org/

e https://micropython-docs-ja.readthedocs.io/ja/latest/esp32/tutorial/

intro.html
ESP32 A® MicroPython A ¥ & b = WIEBHNENTVET, 4 VXA P—=LFHOK
ERMNZHRTE LT,

e https://micropython-docs-ja.readthedocs.io/ja/latest/esp32/quickref.
html
ESPR2ADIZ A v 27 V7 7L Y AHHYH, ESP32 T MicroPython i3 2 B RZER%
RVA 5= S g

e https://micropython-docs-ja.readthedocs.io/ja/latest/library/index.html
MicroPython ICEH R T4 77 VICBELTIE., ZOR=JICEDHLNTVET,

e https://micropython.org/download/
ESP32 23U e 3 ok4ck~4 7mnay bu—J X7z MicroPython ® 7 7 —
LY T RERTHIENTEET,
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5.2 Thonny: IDEDA X F—JL

ESP32-KEY-R2 IZ MicroPython @7 7 — A7 = 7 2 EH &AA PC 20 LEET 255121, PC
I TeraTerm R ¥ DV ZILBERAO 7 7V 5 —> a2 A4 YA =V L THEHTEZZ N TE
e

L2 LA ZDAETIE. MicroPython OFIFICIEAMER KA Z WD T, MicroPython %
FERICHA T 272D Ok & L IEHEREIHAA TN IDE ZFIHLEL £ 5, MicroPython @
IDE iZidWL 2> DR H D £ 35, Z 2 Tid Raspberry PIiDY 7 b =27 8y 75—
Python H IDE & LT&% 52 UDHAAEN TV S Thonny ML £73,

52.1 Thonny OFE
Thonny DEHY A M ZLITITRL E5,

e https://thonny.org/

Thonny 12138k 4 REEEEAH D £ 325, BIZIZLLT O & 5 &HRED. ESP32-KEY-R2 LoD
MicroPython % HREICHEH S 2 72 DITKERLH £3,

e Python OIEZ MR L 7HAAL T 4 ZMHEZ 5,

e MicroPython % ESP-WROOM-32 FIZ/ER L TW3 7 7 A V¥ 27 L D##E% IDE O
IT4 R HELTITA %, 24Uk D, Python v 27 4 ® ESP-WROOM-32 ~
DEEIAA - RIFR, TAT TV + TV 2= VED T AL ANDOBEEDPEHRIITZ 5,

e PC _LTHKEF % Python 234 X b —L&¥N 5720, ESP-WROOM-32 ® MicroPython
720 T7% <. PC OFEHERR Python Z{HHTZ %, £/, Z® Python ZH|H L T esptool
REZMFHTE %,

522 Thonny DA YA =NV Tr—SDRAIO—REA VA=)
Thonny @ TOP R—=Y 2 &K 5.1 D LS BRABRVERRINET,

e https://thonny.org/
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Th Thenny, Python IDE for beginner X =

C { & thonnyorg

Thonny Download version

Python IDE for beginners

- Thonny - o X
File Edit View Run Tools Help
DNSE % 2.9 @

factorial.py Varisbles
def fact(n): Name Value
ifn==u: .
return 1 fact «function fact

1se: . B
return fact(n-1) * n

n = int(input(“Enter a natural number -

print("Its factorial is", FactG) fact

fact
def fact(n):
if n==8 def fact(n):
retur i 0=

5.1 Thonny ® TOP R—

ZDOR=Y D LOFRAEIT D Windows DEDZ 27V v 755, K52 DR X Yy a— K
HONSINDBERY TT7 v FLET,

Th Thenny, Python IDE for beginner X =

G {1 @ thonnyorg amex« 0@ :

Thonny Download version 4.0.2 for

‘Windows + Mae + Linux
Official downloads for Windows

taller with 64-bit Python 3.10, requires 64-bit Windows 8.1/ 10
nny-4.0.2.exe (20.4 MB) < recommended for you

Installer with 32-bit Python 3.8, suitable for all Windows versions since 7
thonny-py38-4.0.2.exe (18.9 MB)

Portable variant with 64-bit Python 3.10
thonny-4.0.2-windows-portable.zip (30.5 MB)

Portable variant with 32-bit Python 3.8
thonny-py38-4.0.2-windows-portable.zip (28.6 MB)

Re-using an existing Pyvthon installation (for advanced users)
pip install thonny -

5.2 Thonny DXv>ua—FY ¥

ZOHFIITNEVL DDA YR =y = I RFREINFTH, FEOERDBRITIUE, —F
L@ 64bit D .exe ERDA YA b= Rw r =% X >0 —RLTLEEN, ZDNy 7 —
JIZIF IDE 7213 T7% < PC A® Python & FhTEDH. PC H®D Python » Z® IDE Tff T
XBL5CKR-oTVET,

Ry —FLEA YA =Ny r—Y%EEI LT Thonny 4 YA+ =L LTLIZE W,
A YA N—NBFT, A2+ v 71 Thonny D7 A4 AV ERET Z0ENTL 2DT, 2%k
FzvZ L TA YA M=LT5¥ Thonny DEEFNEHHEIITZ 2 X512k D 3,
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5.2.3 Thonny D&

Thonny DA YA =N TERS, TRAZ by T EOT7A Y REERZI Yy 7 LTEEIT S
ZEYMNTEET, Thonny ZHRANCIEENT 22, IDE DA =2 —EFDFERELEIRTESDT,
HAFEZERT 22 XWTL & 9,

Thonny OEEEAZK 5.3 1R L £ T,

T Thonny - <Z8> @ 1:1 - o X
Tl ®"E FR ET Y- AT
DSHE 0% @™

vl ELLEINTS

5.3 Thonny O EE)E

Thonny ZiE&1 3 % ¥, @I Thonny ¥ i 4 > 2 F— L& N7z PC D Python % E1T%f
Kr L oEHXNE T, FHPFRE T, Thonny DEEE EflDRA 2T v 75 A OFFEMIH,
THID A > 23 Python OXFEEITHEANCR > TWE T,

ZDIRKET, FEDRA D Far 7 [>>>] 12 Python D 7u 25 2% AhTHE 207
022 4k PC _E® Python THEFEINET,

HRAZ, B 5.3 OHFIZE DFRATHE - 72 MEEEITHDORA > OERAIOER7ICIZ. Thonny &
PC H® Python 234 Y A b =V E NI RAPRRREINE T, ORRO—EICHHED 7 o > b
% (ar4 ) PERENTVEIDT, K2 oFHIBRLTWES) £/, PC D Python 535
ITHMRE o T WD Z e, A P ORI THE o HTICFERENATVE T,

Thonny & #£i24 > 2 b =L &7z PC Fi® Python #a~> F7u > 7+ (CMD.exe) THEAT
L72WEEIZIE, Thonny @ [V =)L) = [V AT LY 2 VR L] X =2 —FERL T EE W,
avyRk7rr 7+ (CMD.EXE) »EEXNET,

541 RFT X5, av >y K> 7 T python E AJL Ty Z—F—%#F &, Thonny
LA A=A Nz python BFa~ Y R 7ury P CEEIT 2B TEZ T,
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> python
Python 3.10.9 (tags/v3.10.9:1dd9be6, Dec 6 2022, 20:01:21) [MSC v.1934 64 bit (AMD§4)] on win3:

Type "help", "copyright", "credits" or "license" for more information.
>>> print("Hello Python")

Hello Python

>>> quit()

C Y,

5.4 Thonny &#£i2A ¥ A b =L &7z Python DT

Thonny »»Ha~x>y F7ay 7 eEET22, Z20avxy F7r 7 bTid, Thonny &3
4 YA k=L &N/ Python DS ZAHEIRA PATH KHEINTWEDT, avr F7ar 7
FTed avxy FREZMEHL TEED CRICHE L T Python ZiEEE L THIHTE 23, REZE
B PATH O, [set PATH] 2~ Y ROETTRRT LI LN TEET,

5.3 MicroPython 7 7 —LVIT7DEEAH

ESP32-KEY-R2 I1Z MicroPython ® 7 7 — AV = 7 2 HZAA I, FEEAAHDOY —L
esptool Z¥EHT ZHEND D T3,
esptool ZHE(H 3 2 KT TR S 3FBEOFEND D £5,

e ArduinolDE @ ESP32 FARERIRICHHAIAF N TV 3 esptool ZHH T %,

Arduino IDE ¥ ESP32 ICBAREIEZ T TIKA YA =L LTWAHAIC, BbIZfH> 2
ERTEZDOTBEDTT,

e Thonny ¥ #1124 ¥ 2 b = X7z Python 2 L T esptool 2FIHTE 2 X 5127 %,
Thonny & 24 ¥ R b= &7z Python &M TA >~ A b — &7 Python &4 L
REMEI BT, FNEMEH LT esptool DEAX, v P ETHAIN TV S EIETIHE
LD LFIENEZ 2D THEREPBETT, L2LAEMNS, Thonny @ Python & IiEHI0D
Python Z 2 E A Y A b —LEFICHEHTEZ 2D T, PC LT Python 25 TEI LR VD
THIUMMED B 2 /5HETT,

o Python Z#i72124 2 +—L LT esptool ZHHTE 2 X 512T %,

Thonny @ Python ¥ 2 EIZ Python 24 Y A b —/L§ 3 Z 22D D &2 RHFNT £ 5,
F v P ETHRASN T BEFIETEMTE 20T, 72D TVHIKTT,

LR 3HEEOHE, S, FIHAEORESHINICE o 72 71E%#IR L T esptool DHEHZIT -
TLEZ WV, M2 3MEHOTEZEANCHAL £ 325, 2O, ESP32-KEY-R2 I2F ZiAdy
MicroPython D7 7 — ATV = 7 DXV Y u— FiEZRLE T,

5.3.1 MicroPython D7 7—LV T 7DA7>O—Fk

ESP32-KEY-R2 12# %3A % MicroPython ® 7 7 — A7 = 7%, LT OR=I L SBE L F 3,



% 5% MicroPython 7’125 ABRBED S

22

e https://micropython.org/download/esp32/

Ao —FR=YEXS5ITRLET, R=IDHFIFEIZIX, esptool ZHH L /- EHER 72
77— LU T DEZAATEMIRENTVEST, R=YDTEHICT 7 — LV =7 DL RE
KTORXY > u—FR YV IIWREINTVET, Fvrr—RKT57 74 UE, HERTD.bin JER

T,

Vendor: Espressif

Features: BLE, WiFi

Source on GitHub: esp32/GENERIC
More info: Website

The following files are daily firmware for ESP32-based boards without external
SPIRAM.

This firmware is compiled using ESP-IDF v4.x. Some older releases are also provided
that are compiled with ESP-IDF v3.x.

Installation instructions
Program your board using the esptool.py program, found here

If you are putting MicroPython on your board for the first time then you should first
erase the entire flash using:

esptecl.py ——chip esp32 --port /dev/ttyUSBO erase flash
From then on program the firmware starting at address 0x1000:

esptool.py -—chip esp32 —-port /dev/ttyUSBO --baud 460800 write_flas
h -z 0x1000 esp32-20190125-v1.10.bin

Firmware

Release
V1.20.0 (2023-04-26)
Dy EWEV-EEW P

f] [.map] [Release notes] (latest)
[.map] [Release notes]

TLEm

O | [ Micror, | [[[] MicroP: | [[] MieroP:| [T] Mic x |[T]] MicroP: | [[] Micro: | [[T] MicroP: | [I] MicroP: |[I]] MicroP, | [[]] MicroP | [I]] MicroP | +

C @ © tv¥2UTMBEENELE | hitpsy//micropython.org/download/esp32 A ab g

X 5.5 MicroPython 7 7 =AY 2 7DX Y > — KR—=Y

COXEDERFS THE CTEERIID 77— 72 7D7 7 A NVZILLTO@ED TS,

e esp32-20230426-v1.20.0.bin

°
-

REED 7 7 — 20 = 7 DEZIAABIEEZITORNC, LD 77— v 27 DXy u—F

ZIToTBVTLRZEN,

5.3.2 Arduino ® IDE DY —=I)LZFBLIEZIAH

Arduino IDE IZFHAA A 72 ESP32 F D BHFEREZIC esptool BEZENTVWE T,
Arduino TR7 v FZER LAy 4 VT2, Tl 5 0D0MFER—-FAND7 v Fr— N
12, IDE DX vt —JEBUTIRILFRENE X v —I DRAIDITIZ, esptool.py &\ XFF
EERT 2B TEET, 2D XS5, Arduino DRT v FEHER—-—FII7y 7’r—F3T3
JLFIZ esptool BMEDNTE D, T TRFAHTEZREIZHD FTDT, ZD esptool ZFHIHT 3

TEZMNLE T,
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esptool DIBHNIZFRDFEED
FEOBAEORRERETIE. LUTFD X 5 1,812 esptool.exe £ WS FEITT7 7 L AN T
WET, BB, SADHD username BHHED T H 7Y F LTI,

e C:\Users\username\AppData\Local\Arduinol5\packages\esp32\tools\esptool_
py\4.2.1

T77ANITI AT =5 =TT 4 VR ZIERAE > THETOMPHEBFTHNUE, 774 LT R
71— —T Arduino 24 YA b =L L7 K74 7 (—f&IIZIE C) % esptool ZMET 5 &
DURER 222000 LNFHAD esptool.exe ZERDOIT B Z N TEE T,

esptool DEFERESR

esptool.exe & B2}/ 6, ALY T 4 L7 bV % esptool.exe DN TV 5 S RICHEH]
LEL&S, ¥F. avYy 7oy 7 (CMD.EXE) ZHZE¥3, X2 a~x> RSy 7
cd ¥ AR=ZAFBANLIZRIZ, 774V 270 —F— ETRDIIT= esptools.exe Za~< > K
TRy FPMIRTI TR PRy FLET, avr Ry MR avy FOSRZIRT
FHIMWATEN, K5.6 DXIICRRENET, BB, NAND username FHHED 7 Ao > b
#T,

[> cd C:\Users\userna.me\AppData\Local\Arduino15\packages\esp32\tools\esptool_py\4.2.1\espt09exe

5.6 exptool.exe DA< K2

RIZ, Ny 7 AR—=RF —T esptool.exe ZHIRT % R RIEK 5.7 D X 5122 b £,

C> cd C:\Users\username\AppData\Local\Arduinoi5\packages\esp32\tools\esptool_py\4.2.1\ ]

5.7 exptool.exe DRIFE N TV 38R

COWRETZ YR —F—%#FT2, ALY T4 L7 b VU % esptool.exe DIEHIGATICREE) T =
T3, ZNLEIE, BIC esptool ¥ A1 T3 2., esptool ZEITTE S X51TRD T,

ESP32-KEY-R2 @ USB #&#t

Z ZT. ESP32-KEY-R2 % USB T PC 2 L T &, & L. ESP32-KEY-R2 LUtD
FIFER— R2HG L TV A THIUE, ZNOHZITRTUSB AL TS W,

ZDIRETH 5.8 17T & 51 flash_id %5 BUTHEE L T esptool ZFEAT3 % &, ESP32-KEY-
R2 0&M D USB M THYS L THEICHRRL 75
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4 N

> esptool flash_id

esptool.py v4.2.1

Found 1 serial ports

Serial port COM3

Connecting..........

Detecting chip type... Unsupported detection protocol, switching and trying again..
Connecting. ...

Detecting chip type... ESP32

Chip is ESP32-DOWD-V3 (revision 3)

Features: WiFi, BT, Dual Core, 240MHz, VRef calibration in efuse, Coding Scheme None
Crystal is 40MHz

MAC: XX:XX:XX:XX:XX:XX
Uploading stub...

Running stub...

Stub running...

Manufacturer: 20

Device: 4018

Detected flash size: 16MB
Hard resetting via RTS pin...

o /

5.8 BHFEAR— FOIERIUT

esptool DFEHER L IRIEIEDOFATIX, BFEKR— FOF v F7ORERSS ) 7L R— F2EET S
FRICEDLNTWE T2, esptool IXBBIFNZEHAIL T NEDT, K58 DD XS ICHETHN
2N DI|ERITOLEETDH D FHA,

esptool ZERALE 7 7—LT T 7DEZAHL
EJCIN 5.9 123 L9512, eraseflash 2~ > FT ESP32-KEY-R2 ® ESP-WROOM-32 @
77y aXEYONEZHEALE T, ZOWEIZD LD A D £5,

(:> esptool erase_flash :j

K59 77v¥axXxE)DHEE

iz, K 5.10 1R T & 51 write_flash 2~ > F&#H L T MicroPython D7 7 — AW = 7 %
HXAAZT, MO [PATH] OF3ICE. 77—V 27 %Xy ra— R LEHHRORZETA
LTL7ZEW, (Bl 21X C:\HOME\ 72 ¥)

(:> esptool write_flash -z 0x1000 [PATH]esp32-20230426-v1.20.0.bin :}

X 5.10 MicroPython D7 7 — AV = 7 DEZAA
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COFZALMEICE, 1 - 270BEPPDET, PCOTRY T MPIR-TERLT 7 — 4
D7 DEZIABRIITT,

5.3.3 Thonny @ Python ZFIAL7-EZFAH

MicroPython @ 7 7 — 247 = 7 ® ESP32-KEY-R2 NO&F ZiAAE/EIX, Thonny & Hic A >
Z b= &N Python Za~> R ey 7 TEREILTITVWE T,

avrr7Or7 o

Thonny ZEEIL T, 3. K511 OFATRT & 51 PC AD Python ZFETHGE L LTE
RLTLEZE W,

Te Thonny - <E8> @ 1:1 ] b
Il BE =EF ET UL AT

@-

vzl Fodsh-

>>>

ﬁ—‘JJL Python 3 « Thonnymmﬁa

5.11 Thonny DiZH)

Xz, Thonny @ [V =] = [P RAT LY 2 AR ] X2 —2BRL TL IV, avy
F7m > 7+ (CMD.EXE) »EExhE T,

esptool D1 > X b—JL

avw Y Ry 7 MK 512 IORT A Y REAN LTI Y X —F—% T 2., esptool &4
VA PM—ILTEET,

(> pip install esptool ]

5.12 esptool DA ¥ & +—)b

esptool 34 Y A b= T&EH, K513 1TRT A<y F2AJT 2% L esptool DEFHL 7> 2
YREPFIRSN, BEMER T 5 N TEX T,
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[> python -m esptool )

5.13 esptool DENMEREZR

ESP32-KEY-R2 @ USB #%#:

Z ZT. ESP32-KEY-R2 % USB T PC iZ##i L T & W, & L. ESP32-KEY-R2 LIStD
FIFEAR— F2EB L TV AR THIUX, ZNHZ2TRXTUSBRHAL TSN,

ZOIREETH 5.14 1Z7RF & 512 flash.id Z 5[¥CHEE L T esptool & FEIT73 % £, ESP32-
KEY-R2 o& D E#f%x USB HHTHE L CHEICR R L 3,

~

> python -m esptool flash_id

esptool.py v4.4

Found 1 serial ports

Serial port COM3

Connecting. ...

Detecting chip type... Unsupported detection protocol, switching and trying again..
Connecting.....

Detecting chip type... ESP32

Chip is ESP32-DOWD-V3 (revision v3.0)

Features: WiFi, BT, Dual Core, 240MHz, VRef calibration in efuse, Coding Scheme None
Crystal is 40MHz

MAC: XX:XX:XX:XX:XX:XX
Uploading stub...

Running stub...

Stub running...

Manufacturer: 20

Device: 4018

Detected flash size: 16MB
Hard resetting via RTS pin...

o /

5.14 BAFEAR— F OEWIUS

esptool DRVEN R IEILEDOBATIE, BHHER—-FOF v 7OBHEPCI YV 7L R—-24EET
FRICEDLNTVE T2, esptool IXFEEINICERAIL TS a0 T, MOFID X S ICHFEITHIUXZ
NODIEERITHILEED D FHA

esptool ZFERA L7 7—LV T 7DEZFIAHL
SN 5.15 IZ/R” T & 1T erase_id 2~ KT ESP32-KEY-R2 ® ESP-WROOM-32 @ 7
v ¥aXEY)ONERHELET, 2O L0 D 5,
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[> python -m esptool erase_flash )

X515 75vaXEYDHEE

iz, X 5.16 1233 & 51T writeflash 2~ > FZ{#H LT MicroPython D7 7 — A4 v = 7%
HXAAZT, MO [PATH] OFTICIE. 77— 2V = 7HBENI N TV BB ORZEFEAL
TLEE W, (BIZIE C:\HOME\ 72 &%)

C> python -m esptool write_flash -z 0x1000 [PATH] esp32-20230426-v1.20.0.bin ]

5.16 MicroPython ® 7 7 — 47V = 7 DF XA A

COFZAAMHIZIE, 1 - 29BEL2D X, PCOTar T pGoTERLLT 7 — 4
WI?@%%%&}&%VG?O

5.3.4 PATH &RET NI Python ZFIALI-EEAH

Python 1> X k—JL
TFOHAL FhBA YR R— AR r—V% &0 —FL, 4 Y2 —JLI§IC PATH % 3%5E
XN TWVW3 Python S PCIZA YA F—LEATWBDTHIIZENZHEHAL T,

e https://www.python.org/

PC 2 Python 234 ¥ X b =L ENTWARWEEIZIE, EELO¥ A 225 Python O 4 Y X +—
NNy =YX B—=RFLTA YA =L LTI,

Python 24 Y X F =L F3BIC1E. 4 YA M =F D THEICEREINTWVS [Add Pyhon 3.XX
to PATH] 25 = v 7 LT, Python Za<=> F7a Y 7 THHALRTVI S ICLTBNTLE
2,

esptool D1 VX L—JL

Python 234 ¥ 2 F =L T&7% 5, [Windows 27 A4Y =) hbavxy 7y 7t
(CMD.EXE) ZB & £3, K5.1TWCRTAVTY FEANLTZ Y X —F—%2#{F L, esptool &
A VA=V TEEXT,

[> pip install esptool ]

5.17 esptool D4 ¥ A b —)L

esptool D4 Y X+ — LR 518 IRT ATy FEANL TV X —F—%2WFL F3,
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[> esptool.py )

5.18 esptool DENMEREZR

esptools.py D= a YREHAEN R RS NIULA VA b =LK TS,

ESP32-KEY-R2 @ USB %5

Z 2T, ESP32-KEY-R2 % USB T PC iIZH#i L T 7Z& W, & L. ESP32-KEY-R2 LIStD
FAFER — R 2R L TV ARRTHIUL, 2062 TRTUSB LA L T I W,

ZDIREETI 5.19 12775 & 512 flash_id Z 51 8UCHEE L T esptool 251735 % &, ESP32-
KEY-R2 o &M E#H% USB FFHTHS L CHEICER R L 3,

~

> esptool.py flash_id

esptool.py v4.5.1

Found 1 serial ports

Serial port COM3

Connecting.....

Detecting chip type... Unsupported detection protocol, switching and trying again..
Connecting......

Detecting chip type... ESP32

Chip is ESP32-DOWD-V3 (revision v3.0)

Features: WiFi, BT, Dual Core, 240MHz, VRef calibration in efuse, Coding Scheme None
Crystal is 40MHz

MAC: XX:XX:XX:XX:XX:XX
Uploading stub...

Running stub...

Stub running...

Manufacturer: 20

Device: 4018

Detected flash size: 16MB
Hard resetting via RTS pin...

5.19 K— F & OEHiER

esptool DEHENLIIEEDOFHATIX, BER— FOF v FOBEST ) 7AR—- N 2EET S
FRICEDPNTOVE T, esptool (XEFNNCEIIL T N30T, KOFID &S ICHEITHIULZ
NODIEZITOLEID D FHA,

esptool ZERA L7 7—LT T T7DEZTAH
ECIN 5.20 IZRT & 1T erase_id 2~ > KT ESP32-KEY-R2 ® ESP-WROOM-32 @ 7
Ty ¥aXE)ONERZHELE T, ZOMHIZD LMD £5,
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[> esptool.py erase_flash )

K520 75vaXEYDHEE

iz, K 5.21 12T & 51 writeflash 2~ F&MH LT MicroPython D7 7 —A v = 7%
HXAAZT, MO [PATH] OFTICIE. 77— 2V = 7HBENI N TV BB ORZEFEAL
TLEE W, (BIZIE C:\HOME\ 72 &%)

C> esptool.py write_flash -z 0x1000 [PATH]esp32-20230426-v1.20.0.bin ]

5.21 MicroPython ® 7 7 — 47V = 7 DF XA A

COHFZAANHIIZ, 1 - 20BE»PPDET, PCOTO YT HlRoTELLT 7 — 4
V27 DHFEABRITT,

5.4 Thonny ZFIMH L7z MicroPython TO O 53X >9

5.4.1 Thonny D¥CEY

Thonny O 4 ¥ A b —=ARHTIER SN T A2 v 7D Thonny D7 A AV XTNT ) v
357 ¥ LT Thonny Zi&H L TL X\,
B 52Dk5%V 4 RUMNHAZET,

Th Thonny - <Z&> @ 1:1 — a X
Il ®/E ®|R ET V- AT

DEHE O @ ™

<S>

vl = FOYShYY-

>>>

&-‘JJL Python 3 « Thonn‘,’ﬁ)Pyth;D

5.22 Thonny OECE)HE A

A Y RTDEDRL R T 0TS AOMEHT, TORA VA Python DFEITHDRA
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T3, ZOHITIE, FORALYTPCIZA YA+ —LEN} Python BEEI XL TWE T,
Thonny DH{EIOKE TREOFERIUC X D, PC @ Python 2SI X 25, ESP32-KEY-R2 @
Python SEEIX N2 00ZED D £,
5 5D Python 2EIRE N TV EIE. V4 ¥ FULATORNLTH - 2HTIcRRENFET,
%7z, ESP32-KEY-R2 @ MicroPython 2SEEE) X 23 E & 72 o TWEIC, ESP32-KEY-
R2 73 USB T PC iR TN TR WEHEICIE, MicroPython DB T % 3K 5.23 OfERE
RERD ET,

Ta Thonny - <Z8> @ 1:1 — [m] X
Il ®E =F ET Ul AT

DEH @ =

<EE>

vl Fossa-

Unable to connect to COMll: port not found

Process ended with exit code 1.

MicroPython (ESP32) - COM11

5.23 MicroPython FZE DI

5.4.2  MicroPython D&

Thonny @ FHRD A > T MicroPython 25EE) & L TWRWEEIZIEX. MicroPython DEEH)
ZITVWE T,

ESP32-KEY-R2 28 PC IZHERE N TWRWIHEIIE, £3 USB T PCIZHH LT ZE W,

Z D%, Thonny @V 4+ ¥ KU DO T D [a—H /L Python3 + Thonny @ Python] & % Wik
[MicroPython(XXX) + COMX] & HANTWSEHTZ 27 Y v 7 LTSI, T8, HHT2
Python ##RTZE 2 X = 2 —HEMNRREN S DT, ZDOHT [MicroPython(ESP32) - COMX]
EWSTHHZERL T ZE W,
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Te Thonny - <Z8> @ 1:1 — [m] pd
Il BE =F ET UL AT

DEd O @ =

<EE>

vl FodsLY-

>>>

MicroPython (ESP32) » COM3

5.24 Thonny T MicroPython DjZ#)

COBEEICE D, K524 1R T & 51 Thonny @ FE DR A > T MicorPython 25 &) X
FATE 2 X512 D FF, Thonny D FEDRA >IZ, MicroPython D N—Y g ¥, FITX
NTVBEEY 22— VP ESP32 THZ e WEREIXA vy -2 LTEREINTVEDO R TE
i\j—o

543 T0OY 5 LOXENRET

ESP32-KEY-R2 T® MicroPython OXta5#Y7294T1&. Thonny O FHRDRA 27w F 4
ZEANLIZ Y R—F—%fTZETITAZE T,

FFE. EIIA v — VICFRINTOVS help() FANLTIEY X—F— L THT X
W, FEREGE X v+ —2 %, machine £ 2 —/* network £ 2 — L DF G EBERE
nEd,

Rz, FHHEZEEHNZ AL TAEL & 9,
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Te Thonny - <Z8> @ 1:1 — [m] X
Il ®E =F ET Ul AT
DEH © @ =
<EE>
vl FodsLY-
»>> print(1+2*3)

7
>

MicroPython (ESP32) » COM3

5.25 HEKROMN

B 5.25 12~ T K912 AN L7 A ESP32-KEY-R2 ECHIEICET S, HEMERNIRR
ENDZDEMRTEET,

544 TOJ5LDRECET

WS R FITER T, D LT OH 2 70750 AL TETLELS T3, EEMEVLS
HESNWD Do T, BITHRT Y07 7 LOBHANDPHEERZ NI N LI DD FT, ZOk
BBEWIE, T T4 XTIELWT 0 S A 2B - lREL. 707 J ZHEEVWDRNZ R
MR L TENEETEE 2 DHEHNTT,

ZORRICTTR T T LEREE. EITLEVWEEIE. ¥ u a7 2 ERALT, Fuas
T L AN - REL, BEVWORWTeZ S A%ERKL %3, Thonny O 70 7F LT 1 X,
X 5.26 12773 & 512, Thonny O LHlDORA VZHZDT, 2270768 ANTLET,

a2z aflix., X LFHEeMINS, LED 2RI 3BT IEDAM T 075 4 TY,
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33

Te Thonny - <Z8> @ 4:22

Il BE =F ET UL AT
DEd O @ =
<EE

from machine import Pin
import time

led = Pin(2, Pin.0OUT)
while True:
led.on()
time.sleep_ms(1008)
led.off()
time.sleep_ms(1000)

vl FodsLY-

>>>

MicroPython (ESP32) = COM3

X 5.26 7029 L0fE

Tl S ADATIMNTET Lz, K 5.27 D LHIOIRALTH E NI,
ANRFTRENTT7A4arE 7)) 7 LET,

frE DI OFITHF E D=

from machine import Pin
import time

led = Pin(2, Pin.oUT)|
while True:
led.on()
time.sleep _ms(1008)
led.off()
time.sleep_ms(1000)

21l F073L-

&

T Thonny - <S8> @ 4:22 - O X
Il BE EFF ET UL AT

SEETO) cm=

=8

MicroPythen (ESP32) » COM3

X 5.27 Furs AsDET

T2 V4 Y FYTEHDY 2 vRA VITHRATH o e XS RETRBE NS, Tur s
LITF 4 RWANLTar 7 aBEITENET, ZOFITIE, 7urJ7 00 Tredbi
ESP32-KEY-R2 ® LED1 2 A LIS 7= D 2R T2 Z e TEE T,

Zo7ar 7 sNE print() & ETEHEMREZH T 2EHIDRVDTY 2 bRA YANDOFR
BHHFEAN, ZO XD RUENELNTVS 70 YT AT, FITEBERRENY 2 RS VI

KREINET,

B, 20T rI s, BREL-FICRoTBYRTLERAD, & x2XA T CTRL-C %
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ANFT2ZeTHHESEZ N TEET, Tur I 22 EMZ2K 528 1ITRL T,

Te Thonny - <Z&E> @ 4:22

- O X
7 ®/E BT BT ¥l AT
DEH © @ =
<E@>
from machine import Pin -

import time

led = Pin(2, Pin.0OUT)
while True:
led.on()
time.sleep ms(1000)
led.off()
time.sleep _ms(1008)

vzl Fod5h-

>33
Traceback (most recent call last):
File "<stdin®", line 7, in <module>
FeyboardInterrupt:

>>> v

MicroPython (ESP32) « COM3

5.28 S 7Z Al

545 {ERL7-707 5 LORE

Thonny DLT 4 X TR LTI 0F 77A4VELTRET S ZENTEET,

MicroPython @7 7 — 247 = 712iE, ESP32 D75 v ¥ 2 XEY LIT/NIRT 7 A VT AT L
PR T AHEED ZENTVET, 2Ok, 774 MEPC EZ2 TR, ESP32-KEY-R2 |
DI 7 AN AT LREFT LI EDTEET,

7 7 A V% ESP32-KEY-R2 LD 7 7 4 V¥ 27 JIRIE L 72858121, Z D ESP32-KEY-R2
2o PCTHAT2HETHMHAT LI N TESLLSITRDET,

%9, Thonny @ [FR]| = [77 AV X =2 —%@3RL TSV, M529DX5112, vg v
Ry DEMENZT 7 4 LRA VHRFERINET,
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% 5% MicroPython 7’1 75 ABREDEE(H 35
Te Thonny - <Z8> @ 4:22 — [m] X
Il BE =F ET UL AT
DEd O @ =
Tl <EE>"
I0IvE1-5 = from machine import Pin ~
F: ¥ MicroPython . -
import time
A ESP3z
v led = Pin(2, Pin.QUT)
J\ ESP8266 while True:
1 FIRMWARE led.on()
L lib time.sleep_ms(1000)
1 RP2040 led.off()
time.sleep_ms(1000) o
y FIi4 =
M;ropjfthnnﬂ( A A R
boot.py n
33>
Traceback (most rescent call last):
File "<stdin>", line 7, in <module>
EeyboardInterrupt:
33> v
MicroPython (ESP32) = COM3

5.20 77 ANRAVDER

7 7 ANRA D HAlZ, PC LD 7 7 40, THllZ ESP32-KEY-R2 ED 7 7 A L ZRL TV
T3, ZOHITIE. ESP32-KEY-R2 123 TIZ boot.py BMEFEINTWSE Z 2 ARENTVWET,
ETO7 7404 TR, 27 RAT0-F—TI75 X512, 7 4 VX DIERHIBR, 7 41
R OBEREZITS Z e TEET,

ZITE BHERELTVWE Ir 7 F 4% blink.py EWVWIARTTHREFELTAEL £ 9,

¥, Thonny @ [7 7 4 V] = [BHiIEFT THRF..) X =2 —2BIRL T EX W, K530 D
EORXAT7a P TL 20T, BYIRRFELZERL TIIZE W,

Z 2T, ESP32-KEY-R2 BIZfRfFS 25 & L. [MicroPython 7854 | 22 V v 27 L Ti#
RWLET,

T& Where to save to? *

ZDIy¥a1-4

MicraPythonT /(4 2

5.30 7 7 4 LVORIFFDER

T2, M53LICRTEIBRT7 7 ANHEANT XA 70 IBPRRENDEDT, RETLT
077 M7 7 ANVBEMNIFITASILTLEE W, 22T, blink.py e &AMFTRELE S,
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T MicroPythonT /(1 A EFF
MicroPythenT /(12 -
EE] HAAUAE)
%J boot.py 387
Tine | | [ ok | [etn

531 77 A4LDHDAN

Iuro 0T 7 AN UTHRE L2 O Thonny OHEH %X 5.32 IZ/RLE T,

T& Thonny - MicroPythonT/(4 2 :: /blinkpy @ 4:22
Il ®/E |X ET -l AT
Bl (] @ ™

Tl ]
I0IvE1-7 = 1 from machine import Pin
F: ¥ MicroPytheon - IN .
2 import time
) ESP3z 3
) ESPaz-C3 P q q
1 Espn-5e 4 ler:I = Pin(2, Pin.0UT)
)l ESPazte 5 while True:
A FIRMWARE 6 led.on()
1 lib 7 time.sleep_ms(1000)
) RP2040 8 led.of ()

vl < FOYSAYY-

>3
Traceback (most rescent call last):
File "<stdin>", line 7, in <module>
EevboardInterrupt:

33>

v
MicroPython (ESP32) » COM3

5.32 774 LORIER

X 5.32 Tlk, =7 4 XA YO LE X TEERT D [JEE] & 7o TWizEk5 2 [blink.py] \CZ&H
Iz, 77404 O FNC, [blink.py] 2NBME N2 & ZHERTEE T,
ZDRIC, RIS LONBRZEET LR 533ICRT OIS, BHINZT 7 L LV EEREE

T5ODT7AAVHAMESIND ZEHHERTERT, 2OT7Aar%er Vv s3T5 &

NEDBT 7 A MIIRIEESNE T,
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T Thonny - MicroPythonF/(4 2 /blink.py @ 4: 39 — O X
Il BE =F ET UL AT
bua@o °m=

74 )l [ blink.py]*
I0IvE1-5 = 1 from machine import Pin 2
F: ¥ MicroPython N . g
2 import time
) ESP32 3
) ESP32-C3 . . -
S oo 4 led = Pin(2, P1n.OUT©
J\ ESP8266 5 while True:
1 FIRMWARE 6 led.on()
1 lib 7 time.sleep_ms(1600)
) RP2040 8 led.off()

MicroPythonT /(4 4
@ blink.py
el boot.py

vl FoosLY-

>>>
Traceback (most rescent call last):
File "<stdin>", line 7, in <module>
EeyboardInterrupt:

>33 v
MicroPython (ESP32) = COM3

533 77 ANVDEHE

77 AN LTIRIFS N0 75 Md, BEMFCH U THE, E1T522en0TEEd, filz
X, blink.py D7 7 A NRA D LA TOEROXZE 7Yy 732, MEMEZKT X2
TEDNTEET, MEMEDIREINTORVERIE. 77 AL LTRET 208 5 » Ok
ABPRREINZDT, RETEIPELEIERLTLIEZ W,

7 7 ANVDRERET T2 LRESRA ONEDVHIFRENT, K534 D X5 RHEENCRD £3,

T Thonny - O *
Ml ®E =E RT ¥l AT

0w o=

Ird
ImIEa-F

F: ¥ MicroPython
) EsP32
ESP32-C3
ESP32-53
ESPB266
FIRMWARE
lib
RP2040

HEEEHEE®

MicroPythonT /(4 X
Q' blink.py
%n boot.py

vzl Fnd5L-

>>>

Traceback (most recent call last):
File "<stdin>", line 7, in <module>

ReyboardInterrupt:

»>> v
MicroPythan (ESP32) « COM3

5.34 FREDRRT

T2 ANDREERTLTH, 77 ANRL VDI 7 ANERTITNAIZY v 7T B2 LT, X535
WRT &SI Thonny DLTF 4 R T 0T T L EGAAAHERE - RITT222 8 TEET,
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T& Thonny - MicroPythen¥/(4 A /blinkpy @ 10:1 - O x
Il ®/E ®|R ET V- AT

ST o=

Trdll 1 bligkpy ]

ZOIVE1-7 =
F: ¥ MicroPython

& ESP32

from machine import Pin
import time

& ESP32-C3
A ESP32-53
/) ESP&266

A FIRMWARE
L lik

A RP2040

led = Pin(2, Pin.OUT)
while True:
led.on()
time.sleep_ms(1008)
led.off()
time.sleep_ms(1000)

EEEEHBEH

MicroPythondf/(4 %

& blink by
@ boot.py

vrll < JOYSAYY-

>
Traceback (most recent call last):
File "<stdin>", line 7, in <module>
EeyboardInterrupt:

> v
MicroPython (ESP32) « COM3

5.35 7m2'T ADHEMRE

5.4.6 MicroPython D> 77 UDEA

python T3 2754 77 Vi, PC _E® Python Ti& pip ZFHLTA Y X =T 20D
—&HITF A, MicroPython ®Z 4 7 Z Vi, PC L® Python TIXR\WDT pip ZfHAL TA
VAT B EIETEER A, MicroPython TOZ4 77V DA > A b—lE, Thonny O
Ry r—=IEBY — VRS %5, blink.py Otk - REFLRERAETIA 77V T ar
7 5% ESP-WROOM-32 LD 7 7 A VT AT MIRFT 5 TAH YA —LTEET,

Ny r—U8BY—IILoFA

Z 2T, MicroPython FIIIEE N5 4 75V DA Y A+ —NEZEMLE T, ESP32-
KEY-R2 TldBFHER— F EICOLED 74 AL A REHTEZ L5 > TWET, ESPS8266
@ MicroPython 12iZ OLED 7 4 R 7L A HD 74 75 U A3 8sd1306 & W\ 5 #A T CTHEAETH
BIAENTEBD, BIZAVYKR—-— P LTHEHATE2ZENTEEST, LHALAENS, ESP32 D
MicroPython 121, OLED Z2#/F 5 272D 4 77 )V BEHETHAAFN TOWRVWD T, 21
RO TA VRN T20ENHD £F, FWIZL T, ESP8266 D MicroPython (ZHHA4
AFENTWS s5d1306 & Thonny D%y 7 — IV EMHY —)L T ESP-WROOM-32 124 > & b —JL
LTHERATAZeNTEET,

¥3, Thonny @ [V =L = [Ny r =Y %2 EH. ] XA=a—Z2BRLTLZIWV, K5.36 D&
SREA TR TL 2DT, BWUIRRERZERLTILZE W,
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T MicroPythonT /({2 @ COM11 O/{vT-YEEEF 3 X

“ PyPIEIESE

PyPINGA Y AR-)1

K-S AFHEFDASBMESICH, Python Package
Indexf?%@?éltﬁﬁ??ﬂ%i?, FoRFRY IS T-FEEAAL. IV5-F-EF
LT<izEw.

SETF A SA-I
JUd ZZ FRLE requirements.tet I LICEEESh TWAI YT -S81 VAM-ILLET .

O-ANIr A iS4 VA1
JUY 22 [K9T-FTPANERLTIVAN-ILET (AR whi 7' targz 2ZipDIEETF).

T9TIb=F or P4 VAM-I
EReyr-UEERT L3NG,

F-T9b
/lib
Under the hood
This dialog uses ‘pipkin’,  new command line tool for managing MicroPython and
CircuitPythen packages. See hitps://pypi.crg/project/ pipkin/ for more infe.
HL3

X536 Ryr—YEHXfTRS

$sd1306 Z AJJ L TR T 2 & Dy 5= (5477 V) BV R N7 v TI3hET,

Z ZTiE. JRALTPHA 7 micropython-ssd1306 227V v 7 L GEIRLTL FE W,

Tk MicroPythonT /(4 2 @ COM11 /(5T SEEETD X

51306 PyPIEIES

micropython-ssd1306 ~
501306 module for MicroPythor

micropython-ssd1327
MicroPythen library for SSD1227 based OLED displays.

ssd
Solid-State Drive Checker

adafruit-circuitpython-ssd 1306
CircuitPython library for S5D1306 OLED displays.

Adafruit-SSD1306
Python library to use SSD1306-based 126x64 or 128¢32 pixel OLED displays with a
Raspberry Pi or Beaglebone Black.

ssd-scheduler
Testing installation of Package

Ela
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micropython-ssd1306

BHFORERR: 0.3
F&th: 55d1306 module for MicroPythan

{E%&: Stefan Lehmann

=bA- {/github.com/stlehmann/micropython-ssd1206
PyPIA—-3: https://pypi.org/project/micropython-ssd1306/
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& FIRMWARE
A lib
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& boot.py >>>
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MicroPython (ESP32) » COM3

539 A YA F=NENTFTATFY

MicroPython 7 7 A VS AT L LEIZTA TSV A VA= ENDE, ZDFAT57 V%
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T Thonny - F:¥MicroPython¥ESP32¥oled.py @ 10: 1 - [m] X
Il RE EBE EF VL AT

0= 0 @ =

T4l oledpy

;93?_51’9 = from machine import Pin, 12C ~
F: ¥ MicroPython import ss5d1306

v i2c = 120(0, scl=Pin(22), sda=Pin(21), freq=40008D)

" display = ssd1306.55D1306_I2C(128, 64, i2c)

1 FIRMWARE display.text('Hello World', @, @, 1)

L lib display.text('MicroFan’, @, 16, 1)

) RP2040 display.text('ESP32-C3-KEY', @, 32, 1)

display.show() o
MicroPythonT /(4 4 =
B |4 lib
A1 micropython_ssd1306-0.3.
& ssd1306.py
& blink.py
@ boot.py 2>

vl FoosLY-

MicroPython (ESP32) » COM3

5.40 ssd1306 74 75 VU OF|H

o7l LARETTSE. ESP32-KEY-R2 I2##i L TW3 OLED 74 X7 1L 412 ‘Hello
World” ¥ BRENF T,

5.5 MicroPython DFCEIRFDYFHR T 71 )L

MicroPython @7 7 £ )L X7 L&, #47% Python 7R 5 L7 7y A WRT =R T 7 4L
PHRET S Z 2B TEZIA, boot.py ¥ main.py ¥\ 5 2 DDFHIZ Python 7 7 4 L% RIF
THIENTEET,

MicroPython Ti, 784 AAV £y M ThBEREEBX LR, 7 7 4 V2 R T LI boot.py
PRIEEN TV S & RANZ boot.py DB HEINICETE N, 7 7 4 VY AT A main.py A3
RIFEN TV 2 RIZ main.py DNENHENETENE T,

boot.py ¥ main.py (& —MANTLAT DRIV ITIT £ 9,

e boot.py (2. ZODFER— FE2MHT 2 & 2ITINHINCHEZ 2 BRI 2 LS, {#
MHEZ 2 B8 2 7 R &2 idih s %,

e main.py 2, FARAR— FOEMKWBRHRICICERRLE T SV r—vayIurs s azidl
32,

7238, MicroPython ® 7 7 — 4w = 7% ESP-WROOM-32 & ¥ ICE XAA KR Tk, &
FaxXy FDOATEENRZ - FEFLNTOVEEASL, 77 41 b T boot.py BT 7 4 LT R
TLARERINTVE T,

5.,5.1 boot.py

ESP32-KEY-R2 OEAMN BN DFREER boot.py IR LT, TANLRADT 7 A VT AT
LICHRELTEL ., 20%BOTur I v 7T, BRNRE U BEERERQICT 2HEN KRR D



% 5% MicroPython 7’125 ABRBED S 42

DTHEFTI,

from machine import Pin, I2C
from neopixel import NeoPixel

i2¢ = I12C(0, scl=Pin(22), sda=Pin(21), freq=400000) # i2c EIEDIRE

led

Pin(2, Pin.0QUT) # D2, LED1

5.41 boot.py DaCulMl

5.5.2 main.py

ESP32-KEY-R2 OEFIFFICHEIT TR Z LI % main.py IZFER LT MicroPython @ 7 7 £ L
VAT ACHRELTEL b, BHERICEETS MR 2 HELT 2 2 N TEE T,

K 5.42 DFITIE. %D boot.py DHINHLALEL ¥ $4 &b T ESP32-KEY-R2 QB4
LED ORI ThN 2 L5127 D x5, ZOBITIE, ERL—TFITh>TwinoT, A1
EDAITHORET,

7B, PC kit 31C ESP32-KEY-R2 Z iR THH T 2551213, main.py OHNEIE.
543 O LED ORI T 077 L DORIZ, FATHK T LBVWIEERAL—T DT 7T L2 Dh—
RT3,

[led.on() )

5.42 main.py DFCiR

min.py WKERL— 707077 ARFEXAZTATVRWEA X, ESP32-KEY-R2 3BT
XN % 2. main.py DANEDFEITHET Lk, FFER— FIIEEMEIEL7z0 e FUIK
M- TLEVWE T, —F. ESP32-KEY-R2 2% PC 12##¢ X 1L Thonny T MicroPython 53
FHATEZ2 X510 oTWVAHEICIE. 2D mainpy O 7075 ADOFETHROILIEZ 5] Zfi =
Thonny Z{fioTAJ) - FTTEZZLITRD ET,

5.6 MicroPython @ 7045 5 Lfl

LTz, ESP32-KEY-R2 ET®D MicroPython ® 712" Z A% RL 3,

ESP-WROOM-32 OE B2 S 272912, PC T Python Z#HHA L TW2 5T
ABDLENTATIY Y 2= MEPDEFHLTVETH, UTOXHEELSBZICLTATE
ISR

e https://micropython-docs-ja.readthedocs.io/ja/latest/esp32/quickref.
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html
ESP32 D7 4 v 27 V)77 LY RAHH Y, ESP32 T MicroPython %3 2 BRICKER
DAY

e https://micropython-docs-ja.readthedocs.io/ja/latest/library/index.html
MicroPython 54 75 VI L TIE. ZOR=—JICEELDLNATVET,

5.6.1 LED O&i#

BFILETEHED LED ORI 075 L TF, ESP32-KEY-R2 i2#E#ichTwa LEDL %
HRE8270 77 LTT,

~

from machine import Pin
import time

led = Pin(2, Pin.OUT) # D2 ZHAICHKTE

while True:
led.on()
time.sleep_ms(1000) # 1000ms (1 %) &>
led.off ()
time.sleep_ms(1000)

£ 5.43 LED O ik

7025 MIERNL— 7 TITH, CTRL-C DA THEI X B2 Z e A TEET,

Arduino ZfEH L 727075 I V7T, RR—-RFZT7y 7 a—-FLA7arJ a3, RiZ
TRTI LTy A - RT3 ETUEEFMEIEZ N TEERATLAEDT, 2 LURER
RIEEPD LI EHA,

MicroPython Tid, 70277 LDETEHFM LRI, AL 0TS L% BINEELTETT
2ZrdTEETL, BLERZ R0 AN LTEITTEILHTEET,

56.2 OLED ¥4 X7L A1 \DHEAH

ESP32-KEY-R2 ® CN3 2 OLED ¥4 XA 7L A BT 22N TEE3, OLED ¥4 27
LA BEHT 27291213, ssd1306 54 75V % AR— FICERLET,
OLED 7 4 A 7L A ORI OFIABIZLIT D 2 X7 v P TITVWE T,

o i2¢ FIFRDOFEITHONTVWRITIUE. ZDOREZEIT,
o i3 % i2¢ [HIFRZ4EE L7z OLED 74 X 7L A DREETT

FE DY D 5 72 5 OLED "D X FEHEDEREITVE T,
NFEDFREIUTD2 A5 v P TITVWET,
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o HIRTBNAEE OLED(ICHISE L7 L —bnNy 7 7)) ICEEAL, (BERNEZ LR
1450
e 7L —unNy 77 DNE%E OLED OFRICKMEE 5,

e N

from machine import Pin, I2C
import ssd1306

# OLED DRTE
i2c = I2C(0, scl=Pin(22), sda=Pin(21), freq=400000) # i2c EIfRDEHE
oled = ssd1306.5SD1306_I2C(128, 64, i2c) # i2c #{#ER T3 OLED 7« XA L1 DHRTE

# OLED NDOXFHDHA

oled.text ("Hello World", 0, 0, 1) # RRENFIIDEFIAH
oled.text("MicroFan", 0, 16, 1)

oled.text ("ESP32-KEY-R2", 0, 32, 1)

oled.show() # RRMED OLED NOD KR

5.44 WS2812 D AT

ssd1306 7 4 7 7V OFHEIR. TREOR—IZB|L TS W,

e https://micropython-docs-ja.readthedocs.io/ja/latest/esp8266/tutorial/
58d1306.html

56.3 E—TXEVDRE

MicroPython Tld. EATR D7 — X DIEMTEBME LT, b= XEV IN 2 5B ZEH
LET, b= XEVDOHERICED., ZOMBER—-FTRERT—XZWALDEIDDIRED
£,

E—T ATV ORBEMRT 2 7EEZRLET,

>>> import gc

>>> print(gc.mem_free())
101840

>>>

5.45 b—7XEVHEBDOIHER

gc 74 77 VDMK, TROR—IZBRL TILEE W,
e https://micropython-docs-ja.readthedocs.io/ja/latest/library/gc.html

Tar o LfFRT 5 LT =T XEYDBART S L5 THIUX, REED PSRAM ZHEH L
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LT ORMIER—F2HHAT2 e 2BEDLET,

e ESP32-S3-KEY-R2: SMB Db —FX €Y Z2HHTE %7,
https://www.amazon.co.jp/dp/BOC3XLHB5D/

e ESP32-WROVER-KEY-R2: AMB#ED bt — XV ZffHTZ £9, (MicroPython
D77 =LY x7DORELEELTHIY A LTIUISMB EED L —F X €Y Z{EH
AIHE)
https://www.amazon.co.jp/dp/BOBPWP5GKS/
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# 6.1 FR
55 S % 1
VAN -5 ESP32-KEY | Rev.2 1
IC IC1 ESP-WROOM-32(E, 16M) 1
IC2 CH340C 1
IC3 BL8071CLATR33 1
FSrYRA Q1 UMH3N 1
Yav bF—XAF—F | D1 SS14 1
FHEA F— K LED1 H 1
LED2 Ui 1
w1 R1, R3 10K Q 2
R2, R6 1K Q 2
R4, R5 470 Q 2
toIviarvrry C1, C2, C3 0.1 uF 3
C4 10 uF 1
C5 47T u F 1
R NAA v F SW1, SW2 2 Vi 2
USB CN1 microB 1
OLED 74 A 71 A CN2 4 AIZE D
ErAay X SV1, SV2 15PIN X2 AFE D

<
OO0 00 000000000005
DT3D12 D14 D27 D26 D25 D33 D35 D35 D34 D36 D36 EN

ESP32-KEY MicroFan

D15 D@ D4 D16 D17 DS D18 D19 SDA RXV TX@ SCL D23

H

LEDL
o

0000000000000 000>

GND

oY

6.2 ESP32-KEY-R2 O#FlC

c2 9L R2IC3
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6.2 BRER—FEDALSH

ESP32-KEY-R2 OEMR Fd 24 v ¥ LED #£ 6.2 IRLE T,

SW1ik, vty FrEEO 7 —FE—F (Arduino IDE ZEDRSHD AT v FEZIAA) OUIHEZ
HATIHN, X7y FREDHREDEHLIE, —RENBATHOAL vy F e LTHIHTZ 2B TE

35,

#£62 AAvFrLED

| vvan | GEER | s

SW1 DO BOOT v —&X—%£— FBATH
SW2 EN Uty +H
LED1 D2 EimA

LED1 iIZ#fi 2 LT\ 2 D2 I3FFEAR — FAMCH 2 TEHTFIEH D ¥ Ao

6.3 JLyFR—FRAIRIZ

ESP32-KEY-R2 iZl&. 7Ly RR—RZH L THAT 2 2DDE >Ny X— SV1, SV2 23/
BEENTWET, SVI,SV2 OV VIERFE 6.3 1R L E T,

#6.3 SV1,SV2 v VEE

% | svifEsm | vogs |

SV2 554 | iz |

GND 15 GND
3.3V 14 5V
EN RST 13 D23 MOSI
VP/A0O D36 12 SCL D22
VN/A3 D39 11 TX0 D1
A6 D34 10 RX0 D3
A7 D35 9 SDA D21
A4 D32 8 D19 MISO
A5 D33 7 D18 SCK
DA1/A18 D25 6 D5 ss
DA2/A19 D26 5 D17
A17 D27 4 D16
A16 D14 3 D4 A10
Al5 D12 2 DO All
Al4 D13 1 D15 A13
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F 6.3 IWCREINTWVS I2C ® SPI O ¥ VELEZ. Arduino TO T 7 + b bR EIHERLL TV
N

e https://github.com/espressif/arduino-esp32/blob/master/variants/esp32/

pins_arduino.h

LED1 iZ#Ri s hTuw 2 D2 BHFER— MG EHEATVEEA,

6.4 OLED 7« X7 L &8 AmF
6.41 OLED ¥4 ZAFLA

HAR 12 OLED 54 AL A 28BEHT37-00 CN2 HWF2H2TWET, CN2 OV VEEZ
#6412, #5323 OLED T4 A7 LA %#X63IRLET, £7/2. %v b avy 7 URL #
TIWRLETD,

e https://store.shopping.yahoo.co.jp/microfan/oled096-128x64-i2c-blue.
html
e https://www.amazon.co.jp/dp/BO6Y4TKL1F

# 6.4 CN2(OLED 74 A7 A) ¥ VEE

BN

1 GND

2 oV

3 D22 SCL
4 D21 SDA

Al
GND VCC SCL SDA™

N

6.3 OLED 4 271 A
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OLED 74 A7 LA IZERINZHREZDITITRL 35

o BV a2 LEREEIRT XITHITDITIE, BEROUMINLE 6.4 DIHICZ->TWVWEZ L,

e SCL, SDA OfEE##23 3.3V MG TH 2 Z &,

e ESP32-KEY-R2 i2iZ [12C HO 7V 7 v TR AAEN TR W0, SCL, SDA @
BRIV T v TR S SR Tw3 2k,

e ESP32-KEY-R2 226 0&EJHE LTHV 2ffaL T2 720, 3.3V OBEBEL X2 L —&H
WX TW3Z X,

o FHHTZIA4T7IVICHEDETAH, 3> br—712 SSD1306 2> SH1106 ZfFH L T3
&,

#2589 2% OLED 7 4 A7 4 @ SDA, SCL {5#12iE. 4.7K-10K QD 77 v TG A
RAEATVET, ZD7H, CN2IZ OLED 74 A 7L A 2EHE L TWAEEIE. 7Ly FR—
FETI2C 74 22T 2842, SDA, SCLICHLE V7 v TP #EH T 20EEH D %
Fho ((FI75EICE. OLED T4 A7 LA DT L7y 7RI OGHEEPIHEY 72D £5.)
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7.1 CHAIDEREL

Wik X DRAL, ZLOFARCBRLAVELE TS L5, B0 LG TEh $9, ME
ReBROZ0H. D2 VEEAOREIINT 2 ZHERLETIVWE LA S, nicrofan_shop@
yahoo.co.jp FTCIHEHEWZ T ET LIS ALK BEOVVWALET, KK ZTEBEVZTF
TEI. BEOVWELET,

72 BRFE.RxvbIavS

MmOIRFEE R Yy b ¥ ay I TIToTVE T, NHERGEIZIT-oTED $8A,

W

e ¥A42717 7 Yahoo!¥a v/
WEB 7 KL X © https://store.shopping.yahoo.co.jp/microfan/
o« TRV
WEB 7 F L X [ https://www.amazon.co. jp/s?merchant=A28NHPRKJDC95B

7.3 BmiEHR

NA4orm7 7Y IR
WEB 7 KL X [ http://www.microfan. jp/
<A 7n 7y OREERPERERZHEN L TR,

7.4 BULWEbhtik

KBRS —T VX T4 7 <4707 7 VHER
E-Mail: microfan_shop@yahoo.co. jp

TEL: 092-938-0450

BHWADRIFEEAINCA A VL TBENWALET,
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