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OLED 7 4 2 7L 4 % ESP32-WROVER-KEY-R2 ICE#HH D 417 2 A&, OLED 7 4
274 DEMID a > 7 HREHOHTH. ESP-WROOM-32 OB v 7 — IR fil L
BROEIICDULEPEIRETIRALMIT TS L THEELI LIV,
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E4E

Arduino X7 v FIERIEDE(H

4.1 ESP32 A Arduino BIREREDT X F—JL
Arduino OBARIRED A VA F —ILIZUAT O 2 KBOFIETITVWE T,

o HAY 723 Arduino IDE A Y A b —)L
o ESP32 FHDOBHFFERED BN

D%, BBERZIELT, SEDOITA4 77V DBMA VA F—LETVET,

TERODOA YR N —=LERDD DI WHETHIUE, WEB THREEZT 224 YR b—LikER
L7eR=IDPEBEOD»Z2DT, THEDPOP DR TVEESIR-VEZBLTA YA =%
fToTLIZ&EW,

411 EAEXY#%A3 Arduino IDEDI>Y X +—=)L

UFOR=—IhbXyra— R+ arC, CHEMFEHLTWS OSHDA VA =Ly
F—URERLAY A —F LA YA =L LTLEIWN,

e https://www.arduino.cc/en/software
Arduino IDE 254 ¥ X b — )L TERSHEEILTL XV,
A= a2 —FEHAGELT 572912, Arduino IDE O [File] = [Preferences...] = [Settings] &
7 ® [Language:] % HAGEIZERE L T E W,
4.1.2 ESP32 FDRFEEEDIENM
ESP32 H® Arduino 3T D WEB R—ITREENTVWET,
e https://github.com/espressif/arduino-esp32

A YA =NAHEBRINTVEDT, RENTWSFIEICHE > T ESP32 FH® Arduino @ A
VAP EToTLIEE W,
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4.2 ESP32 A Arduino RIRIBEDRTE

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

Arduino IDE DX =a2—D IV —)L) BFERLTRA =2 —2RR LTIV, TOAX=a2—
OHFEMS, FF, BHEHDAR—-F & PC & ESP32-WROVER-KEY-R2 O##t %2175 R— 2
ELET,

FAFEAR — FOERIE, [K— F:] X=2—Desp32 DHFD S, FIDHDHFIIFRINTWVWS [ESP32
Dev Module] Z#ER L TL ZE W,

F7. [F—F] & ESP32-WROVER-KEY-R2 23#E#i LTV 5K — b5 COMX (X 138
i) OIEATERRENTVEDT, ZRAZFENLTREL TSI,

MAC OFEICIE. K— b OFERAFEIE WEB &2 ETHERLTLZX W0,

BRIZ, 7992 ad A AREHETIUTOREZX =2 =20 ToTLEE WV, MOFEF
BEEDIRECTHIED D £8 A,

BEARNCIE, 1M D7 7 v ¥ a4 AHESEET,

e Flash Size
16MB % 38R
e Partition Scheme

2fH% [16M Flash (—)] DY o EER

43 BOTFTIWRTYvFDERT

ESP32 AI® Arduino #4 ¥ A +—=AF % &, Arduino IDE @ [7 7 4 L] = [RF v F D]
12, ESP32 HDOZ K OB Y TART v FHBEMENE T, ThODH Y TNVRT vy FEA T
T, ESP3207 0273 v 7RI TEET,

ESP32-WROVER-KEY-R2 iI2#]» 2> 5 EF ZAENTWS LED ORJEAT v F e pbEEVE
FTH, 2T, ESP32-WROVER-KEY-R2 OEI{EREFRD 7212, LED MR 7 v F DFELT
(EH) 2L TAHEL x5,

4.3.1 BLINK:LED o H#fli%: s

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

Arduino IDE @ [7 7 £ V] = [R & v F D] = [01.Basics] #* 5 Blink Z BN L T 72
E W, ESP32-WROVER-KEY-R2 @ LED X 2 H#E Y ZEMEINTVWEDT, X7 v FOD
pinMode(),digital Write() ®% 1 514 LED_BUILTIN % 2 i2Z#E L 7,



$A4FE  Arduino R 7 v FEEE O 14

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 RTYyFOIAVINAILE ESP32-WROVER-KEY-R2 ADE FiAH

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)
TICHBDO L FTERHDITOR v —IDHT, A7 v FOBZAADHBEINE T,

Z D, ESP32-WROVER-KEY-R2 @ LED2:RX /R THIR L. X7 v FDEZXAADT:
DOZEMMTONTVE L ERLET,

A7 v F 5 ESP32-WROVER-KEY-R2 ICIEL EEAE /=6, R—F LD LED KL
9,

LED2:RX 25mi L. AT v FHREHINIZZ LIFMHERTEFTH, LICEZAFNTVEZR
Ty FERUBRDT, ROMAPEITRYICRAT v FREHFEINLrar DIzl e b s
AHZiE, delay() O58%ZH LT, LED OSBOMBREEZEZ TAZ L LWTL & I,

44 OLED 74 R7L1DFH

ESP32-WROVER-KEY-R2 13, ZH2EHROFTREE YL LTOLED 74 XL A 2HEH T2
ZEMTEET,
441 U2 AT UDA YA R=IL

OLED 74 A7VAZRHT 2720074750 LT, U2 54 75V 2MHT 2Hl%R
LET, Zofticd, X<FHENZ 7475V & LT Adafruit ® SSD1306 % &2H D £3,
U8g2 74 77 Vi, Arduino IDE D74 77V~ =Y ¥ ZMALTA YA —=VTFTBZ L
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MTEET, 7477 VKX =Y vy DMK T 4 L2 [Usg2] # AL THK DAL 2, K4.2 DX
IRRRENE T,

SAISURR—T—

udg2

G147 2T v
hEw

5 =T v

UBg2 by oliver <olikraus@gmail.com>
J—32233.15
Monochrome LCD, OLED and elnk Library. Display controller: 38D1305, S8D1306, S3D1309, 35D1312, 33D1316, 3SD1318, S3D1320
$5D1322, $5D1325, $5D1327, S5D1329, SSD1606, SSD1607, SH1106, SH1107, SH1108, SH1122, TE963, RAB835, LC7981

PCD8544, PCF8812, HX1230, UC1601, UC1604, UC1608, UC1610, UC1611, UC1617, UC1638, UC1701, ST7511, ST7528, ST7565,
ST7567, ST7571, ST7586, ST7588, ST75160, STr5256, ST75320, NT7534, ST7920, 1IST3020, IST3088, IST7920, LD7032, KS0108,
KS0713, HD44102, T7932, SED1520, SBN1661, IL3820, MAX7219, GP1287, GP1247, GUB00. Interfaces: I2C, SPI, Parallel. Features
UTF8, >700 fonts, U8x8 char output.

Monochrome LCD, OLED and elnk Library. Display controller: 35D1305, S5D1306, S5D1309, 35D1312, 55D1316, 3SD1318, S5D1320
$58D1322, $5D1325, $5D1327, 55D1329, SSD1606, SSD1607, SH1106, SH1107, SH1108, SH1122, T6963, RABB35, LC7981

PCD8544, PCF8812, HX1230, UC1601, UC1604, UC1608, UC1610, UC1611, UC1617, UC1638, UC1701, ST7511, ST7528, ST7565,
ST7567, ST7571, ST7586, ST7588, ST75160, STr5256, ST75320, NT7534, ST7920, 1IST3020, IST3088, IST7920, LD7032, KS0108,
KS0713, HD44102, T7932, SED1520, SBN1661, 1L3820, MAX7219, GP1287, GP1247, GUB00. Interfaces: I2C, SPI, Parallel

E =i

23215 A2AR—

UBg2_for_Adafruit_ GFX by oliver <olikraus@gmail.com>

Use our favorite Adafruit graphics library together with fonts from U8g2 project (https:/igithub.com/olikraus/uBg2iwikifintlistall)
Add Ug2 fonts to any Adafruit GFX based graphics library

SHERS®

UIU\UI by Dirk Hillbrecht <dirk@hillbrecht.de>

library for complex user interface design Itis based on hierarchically defined widgets which are layouted automatically using
Ia)u ints. All data structures are designed statically, no heap space is used. loop()-style and event-driven sketch design is supported
UiliUi is based on U8g2 and should support all of its displays.

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

B2

K42 S477V<x—Y v 2RALZ U2 74 75V DEA

TATIZVREI=I XY DEXATRITLETA VA=A TEIAT5VDOMEI V7T 5L,
A VAP —IVRRUDBRREINDEDT, BN a VY e#EIRLT, 9475V %4 YA =1L
$9, BET 25477V FDETA YA =T 3 0HINGEICE. E05HFTTA
AR LTL I,

D74 77V UTOURL T35 b TEET,

https://github.com/olikraus/u8g2

¥/, =27 ME UTD URL TBRIT 2B TEET,

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

442 U8g2 5147 SDFHA

FA4 77V DA YA =N, Arduino IDE X =2 =55 [7 7 4 V] = [RF7 v FOfl] %iER
T2, VAPDTODHFIZU8E2 7+ VEHEIMENT VWL DDMERTEF T, U2 7 4L KXD
HETERT 2 W D2DY Y INVRT v F DD, BRLTHETTLIENTEET,

filz LT [u8g2] = [full_buffer] = [GraphicsTest] ZHEIRL £F, ZORXF v FiI. 7TEHD
flifie 757 4 v VRRZITIDDTT,

OV Y TNVAT v Fray 4 - FTT5010F, aXY b7 bEU X bodip
L)z u8g2 AV A NS 7 X2 FERT 20, HOAHSTEMT 2M6ENHY 3, ZZTHAT
%5 OLED 74 A7V A&k, a>ybu—7& L TSSDI306 #fEHLTEH, RCA V&R =T x—
ATHEREINTVWEDT, H Y TVRT vy FD 5 THRD, UTFTDaryA 77 X2HHIL
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TLEE N,

[USGQ_SSDlSOG_128X64_NONAME_F_HW_IQC u8g2(U8G2_R0O, UBX8_PIN_NONE) ; ]

[ 4.3 OLED 74 2 7L A (SSD1306) HDa> 2 + 527 &

CDAVANITZRERICTAEILICED, R v FDaA AN, BB TELXIITKRD
%73,
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EHE

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-WROVER-KEY-R2 {2 MicroPython ® 7 7 — A v = 7 2 E %A% PC 2 H#ET 3
HBEwid. PCIZ TeraTerm 2D ) ZIVBEHDO 7 SV r—>a vy 4 Y A b= LT
TRIENTEET,

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

52.1 Thonny OFE
Thonny OEHY A M ZLITITRL E5,

e https://thonny.org/

Thonny 3Bk 4 2BEEED D D £ 35, BIZIELLT D & 5 2GS, ESP32-WROVER-KEY-
R2 @ MicroPython % REIZEH S 2 7 DICKERLH £ 3,

e Python OXIEZ MR L 72HAAL T 4 ZMHEZ 5,

e MicroPython % ESP-WROOM-32 FIZ/ER L TW53 7 7 A V¥ 27 L D#{E% IDE O
ITF4 R HELTITA %, Z4UCX D, Python v 27 4 ® ESP-WROOM-32 ~
DEEAA - RIFR, T4 T TV » TV 2= VED T AL ANDOBEDPEHRIITZ %,

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

522 Thonny DA YA =NV Tr—SDRA I O—REA VA=)
Thonny @ TOP R—=I 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()
>
N )

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-WROVER-KEY-R2 IZ MicroPython ® 7 7 — 4V = 7 2 EH ZIAAIZIE, FX1AAH
DY —)b esptool ZHEMT 2HENRH D F£75,
esptool ZHE(H 3 2 HIEIZU TR S 3SFBEOFEND D £5,

e ArduinolDE @ ESP32 BHRERIEICHAA TN TWS esptool ZHHT %,

Arduino IDE ¥ ESP32 ICBHREREEZ T TIZA Y A =L LTWAHEIC, BEBIZHES
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 #4 Y A b =53 Z 2R DD AKMPE T F 35,
F v P ETHRASN T BEFIETEMTE 20T, 72D TVHIKTT,

LEo 3EEO A EL S, FFAEORES HINCE - 72 5% %R L T esptool DHE[HZ1T -
TLZE W, U 3FBEOAEZMEANCEHAL 32, £0Riic. ESP32-WROVER-KEY-R2
WCEEAL MicroPython D7 7 — A7 =7 DX U > r— RIEERLET,
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5.3.1 MicroPython D7 7—L7x7DA I >O—FK

ESP32-WROVER-KEY-R2 (2 %A% MicroPython ® 7 7 — A4 v = 7%, U TOR=I 0
LR LET,

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

Ao oa—RR=VEK S5 IRLET, R=IDOHFIILITIE, esptool & (L 7-FEHERy 72
77— L7 DEZAAHEMMIRENTVET, R=YDFEHICT 7 — L7 =27 DL
RTORX Y e —FR Y U IIWREINTVET, Fvrr—RKT57 74 UE HRTD.bin JER
‘/C\\j—o

@ | [0 Microp | [ MicroP | [T] MicroP:| [T Mic x [[M] MicroP: | [] MicroP: | [IT] MicroP: | [I] MicroP. | [ MicroP: | [T]] MicroP | [I] MicroP | < = o X
C @ ©) ©¥2UTH3ELENELE | httpsy/micropython.ora/download/esp32) A e v 1= s - !"‘/\‘
Vendor: Espressif -
Features: BLE, WiFi Q
Source on GitHub: esp32/GENERIC
More info: Website &
The following files are daily firmware for ESP32-based boards without external
SPIRAM. o
This firmware is compiled using ESP-IDF v4.x. Some older releases are also provided F 18
that are compiled with ESP-IDF v3.x.
(-]
Installation instructions o™
Program your board using the esptoal.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: w
esptool.py ——chip =sp32 --port /dev/ttyUSB0 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
Releasg o
v1.20.0 (2023-04-26) .€lf] [.map] [Release notes] (latest) 5\"‘3
Raa SNETEE] == -elf] [.map] [Release notes] S

5.5 MicroPython ®7 7 — A7 27D XY a— RFR—=Y

COXEDERFIS THE TERRID 77— 72 7D7 7 A NVZKILTO@ED T,

e esp32-20230426-v1.20.0.bin

RELED 7 7 — 20 = 7 DFEZIAABIEZITORNC, LD 7 7y —2 v 27 DXyu—F
BT TBWTL X,
5.3.2 Arduino® IDEDY—ILZFBLE-EZAA

Arduino IDE 1Z#&A A 72 ESP32 F DBAFEEREIC esptool EENTVE T,

Arduino TR7 v FZER LAY AN T DL, T0T 7 ADOFIER—FADT v 71— Vi
12, IDE ® X vt —IHEBUCIRILFRENDE X v 2= DIRAIDITIZ, esptool.py & W5 XFF
FHERTZ2 e TEET, ZDXSIZ, Arduino DR 7 v FERAER—-FIZ7 vy 7u—FT3
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ALFRIZ esptool MEDNTE D, TTIKHHATEZRBICHD ETDT, ZD esptool FIHT 2
HiEZRMENLET,

esptool DIBINIZFEFDFEED
FEOBAEORRERETIE, UTFD X 51,8212 esptool.exe £ WS FEITT7 7 £ LB AT
WET, B, RZADHD username FFHAZFDOT AT ¥ FEHTT,

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

T77ANITI AT R =5 —=T7 3 VX EEXRAR > THESTOPHEHEFTHNUL, 774 VT R
701 —7—7T Arduino 24 YA b =L L7 K F 47 (—&NIZIE C) % esptool BT % &,
DURER 22000 LNFHAD esptool.exe ZEROIT B Z 2N TEE T,

esptool DENEREER

esptool.exe Z 1D 7286, ALY T 4 L7 b U % esptool.exe DIHEMN XN T W2 A IZEH]
LELED, £F, av>yF7rY 7 b (CMD.EXE) 2B& %3, X av> 7oy 7
cd EAR=ZAB AN LB, 774 VT A TR —F— ETHDIIT: esptools.exe Za~< > R
TRy MIRIv TR PRy FLET, avr Py 7 M2iEavy FOSRZRT X
FHNPANEN, H5.6DESRXRREINET, KRB, SAND username FFHED 7 o > b
#HTF,

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

5.6 exptool.exe DA< KSR

RIZ, Ny 7 AR—=RF —"T esptool.exe ZHIFRT 2 & R RIZK 5.7 DX 5122 b %73,

[> cd C:\Users\username\AppData\Local\Arduinol5\packages\esp32\tools\esptool_py\4.2.1\ D

5.7 exptool.exe DRIFEX N TV 38X

COWRETZ YR —F—%2# T2, ALY T4 L7 VU % esptool.exe DIEHIGATICREE) T =
T3, ZALBEIE, B esptool 2 AJ1T T B 2. esptool EEITTEZ XSk E3,

ESP32-WROVER-KEY-R2 @ USB ##%

Z ZT. ESP32-WROVER-KEY-R2 % USB T PC #¥# L T X, & L. ESP32-
WROVER-KEY-R2 DA DBAFE R — R 2 L TV A HETHIUL. 2o % TXT USB 225644
LTS,
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ZOIREETK 5.8 12T & 512 flash_id Z5[$ICHEE L T esptool & E1TF % . ESP32-
WROVER-KEY-R2 & E#R% USB #EH TSR L THIHICRRLE T,

~

> 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 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: 4017

Detected flash size: 8MB
Hard resetting via RTS pin...

5.8 BFER— F OIEHRG

esptool DEHEN R IFEEDHATIE, BER—FOF v 7OBHECI UV 7L R—-2EET
FRICEDLNTWE T2, esptool IZABIFNZEHAL T NEDT, K 5.8 DD XS IcHETHN
EZNDIERITOMNEIDH D FHA,

esptool ZHERA L7 7— LTI T7DEFIAH
AN 59 123 & 512, eraseflash =2~ > FT ESP32-WROVER-KEY-R2 @ ESP-
WROOM-32 D7 7 v ¥ aXEYDNEZHELET, ZOWUHID LKHDE22D $7,

(:> esptool erase_flash :)

K59 77v¥axXxE)DHEE

iz, K510 12RF & 51T write_flash 2~ > F2fH L T MicroPython 7 7 — A4V = 7 %
EZALET, KD [PATH] OB, 77 —2v 272X v ra— R LEERO SR ZEA
LTLZE W, (BIZIE C:\HOME\ 72 ¥,)
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[> esptool write_flash -z 0x1000 [PATH]esp32spiram-20230426-v1.20.0.bin

5.10 MicroPython @7 7 — 47 = 7 DE ZiAA

ZOEXAANMINIZ, 1 - 290BEIP2DET, PCOTR Y T IPIR-TERLT 7 — 4

V=7 DEZABEINTT,

5.3.3 Thonny @ Python ZFIB L& FAH

MicroPython @7 7 — 24 v = 7 ® ESP32-WROVER-KEY-R2 "D & % jAA#IEIX, Thonny
YA A b= Nz Python Za~y oy 7 MR L TITVWE T,

Thonny ZEEIL T, 3. X511 OFATRT & 51 PC HD Python ZFE TG L LTE

A r R7Or7 oS
RLTLZEW,
Te Thonny - <E8> @ 1:1
Il BE =EF ET UL AT
DEH O#F @ =

vzl Fodsh-

>>>

&)l Python 3 - ThmnymPEEa

5.11 Thonny DiZH)

Xz, Thonny @ [V =] = [P RAT LY 2 VB ] X2 —2BR LTIV, avy
rF7u> 7+ (CMD.EXE) A g3,

esptool D1~V XA k=L

avwy 7y 7 MK 512 1ITRTav Y FEAN LT Y X—F—%2#F 2, esptool & A

JAF—=ILTEET,
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[> pip install esptool )

5.12 esptool D4 A b —)u

esptool 34 Y A =)L TE/5, K513 3a~vY REANT % L esptool DFEHEIF T a
VREPFRREN, BEER T AL TEE T,

[> python -m esptool ]

5.13 esptool DENERERR

ESP32-WROVER-KEY-R2 @ USB ##:

Z Z T, ESP32-WROVER-KEY-R2 %# USB T PC IZ#¥#Ht L T 7Z& W, & L. ESP32-
WROVER-KEY-R2 UADBAFER— FE2ER L TV AR THIUL, ZhoZ2ITXT USB 25454
LTLEEW,

ZDIRETH 5.14 127§ X 51T flash id Z5[EUICHEE L T esptool ZFEIT3 %5 &, ESP32-
WROVER-KEY-R2 O&EDE#R% USB fEH CTHE L THIICR R LT,

~

> 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: 4017

Detected flash size: 8MB
Hard resetting via RTS pin...

- )
5.14  BARER— K RIS

esptool ORVENRIRELEDOBHATIE, BHER—-FOF v 7OBHEPCI Y 7V R—-24EET S
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FRICEDPNTOVE T, esptool I ZEERNCEEIIL T 2D T, KOFID &S ICHEITHIULZ
NODIEZITOBHEID D FHA,

esptool ZFERA LT 7—LU T TDETAAH
ESCEN 515 IZ/RT & 51 eraseddd 2 ¥ ¥ F T ESP32-WROVER-KEY-R2 @ ESP-
WROOM-32 D75 v ¥ aXEY)ONEZHELE T, ZOMBIID URRER 22D £5,

C> python -m esptool erase_flash J

K515 77v¥aXEVDHEE

iz, K516 1233 & 512 write_flash 2~ > &ML T MicroPython @7 7 — A v = 7%
HXIAALET, KO [PATH] OFDE. 77 =2V = 7BBIAZ N TV S5O A ZZLAL
TLZEW, (FlZI1E C:\HOME\ 7 ¥%)

[> python -m esptool write_flash -z 0x1000 [PATH]esp32spiram-20230426-v1.20.0.bin ]

5.16 MicroPython @7 7 — 47 = 7 DE XiAAH

ZOFXALMEICE, 1 - 270BEPPDET, PCOTR YT MR- TERLT 77— 24
17 fu st 7@%%5&&&%"@?0

5.3.4 PATH&EI N7 Python ZFAL-EZAH

Python 1> X k—JL
UTOHA b DHA VA=A 5 —=U% X7 >a—FL, £ YA —FHZ PATH $3E
XN TW3 Python S PCIZA YA F—ALEANTWBDTHIIZENZHHAL T,

e https://www.python.org/

PC 2 Python 234 ¥ A b =L ENTORVWEEIIE, LoV A 6 Python D4 Y R b —
IRy =% Ry —RLTA YA M=V LTLEEW,

Python 4 Y 2 b =L F 2B, 41 YA b —=F D TEICFRREN TS [Add Pyhon 3.XX
to PATH| 5 = v 27 LT, Python Za~<> F7u Y7 THHALRTVE L TEVWTLRE
ISR

esptool D1~V L—JL

Python 234 ¥ Z k=L T&7% 5, [Windows ¥ X7 A4Y —)] hbaxy 7y 7t
(CMD.EXE) Zf& %3, K517 ICRTa~vy F2 AN LTz X —F—%2F L. esptool %
A YAPM=ILTEET,
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[> pip install esptool )

5.17 esptool D4 A b —)u

esptool D4 Y A b — LR 518 IRT ATy REANLTZ Y X —F—%2WFL F3,

(> esptool.py )

5.18 esptool DEERER

esptools.py D N—= a YRFHENRREINIUIA VR P —IUIHIN TS,

ESP32-WROVER-KEY-R2 @ USB ##:

Z Z T, ESP32-WROVER-KEY-R2 % USB T PC IZ##ft L T 7Z& W, & L. ESP32-
WROVER-KEY-R2 UADBFER— FE2ER L TV A THIUE, ZhoZ2ITXT USB 25454
LTLEEW,

ZOIRFETH 5.19 127§ & 512 flash id Z5[EUITHEE L T esptool ZFET3 % &, ESP32-
WROVER-KEY-R2 O&EDE#R% USB fEH CTEE L THIICR R LT,

~

> 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: 4017

Detected flash size: 8MB
Hard resetting via RTS pin...

5.19 K I L OHEEHER

esptool DRVENRIFEIREDOBATIE, BHHER—-FOF v 7OBHEPCI UV 7L R—-24EET S
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FRICEDPNTOVE T, esptool I ZEERNCEEIIL T 2D T, KOFID &S ICHEITHIULZ
NODIEZITOBHEID D FHA,

esptool ZER LT 7—L I T 7 DEZTAH
I 5.20 IZ/R" T £ 91T erase.id a2~ ~ KT ESP32-WROVER-KEY-R2 @ ESP-
WROOM-32 D7 5 v ¥ a2 XEYODNEEZHELET, ZOWHID LKED»D £3,

[> esptool.py erase_flash ]

X520 75y axXEYDHEE

iz, ®5.21 1I27RT & 512 write_flash 2~ > FZffH L T MicroPython 7 7 — AV = 7%
HEXALET, KO [PATH] OFFICE. 77— 20 = 7B EINTOEHMOREZFEAL
TLEE W, (FIZ1E C:\HOME\ 72 &)

[> esptool.py write_flash -z 0x1000 [PATH]esp32spiram-20230426-v1.20.0.bin )

5.21 MicroPython @7 7 — 47 = 7 DE XiAA

ZOFXALMEICE, 1 - 279BEI2DET, PCOTRY T MR- TERLT 7 — L4
‘73’-7@%%3&6&%“@?‘0

5.4 Thonny ZFI L7z MicroPython TO7OJ 53X >4

5.4.1 Thonny D&Y

Thonny @A ¥ A b —VRHZHERR XNz T A2 + v 7D Thonny D74 AV %X ITNT VU v 7
357 LT Thonny ZEH L TL X0,
522D X574 Y FUNHEE T,



% 5% MicroPython 7’125 ABRBED S

30

T& Thonny - <Z&> @ 1:1
Il ®/E ®|R ET V- AT
DEHE O @ ™

<S>

vzl Fodsh-

>>>

G—IJJL Python 3 « ThonnyU)Pyth;D

5.22 Thonny OjECH)HE A

TAY YD LEDRA BT 0T AOHBREHT, TORA 22 Python DETHDORA T
T, ZOHITIEH, TDORA Y TPCIZA ¥R F—LE N7z Python 25EE TV E $25 Thonny
DOHIE DK TROFREIRIIC L D, PC @ Python 2SiEh X 37, ESP32-WROVER-KEY-R2

@ Python BEEIXNZ00ZED D 5,

5 50 Python 2VERZNTWE 0. V14 ¥ FUA FORITH - 78T ICRRENE T,

S ANEd
= I LN

F 72, ESP32-WROVER-KEY-R2 @ MicroPython 2EBI XN EFE L o> TWiz

ESP32-WROVER-KEY-R2 %% USB T PC IZ##i S TWRWHEITIE. MicroPython Dit#H)

MTETH 523 DHABRFRE D T,

Ta Thonny - <Z&> @ 1:1
Il BE EF ET YL AT
DEHE @ =

<EFE>

vl < FOYSAY-
Unable to connect to COM1l: port not found

Process ended with exit code 1.

MicroPython (ESP32) - COM11

5.23 MicroPython FZED I
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5.4.2 MicroPython D&}

Thonny @ FHDRA > T MicroPython 25 EE) X L TWARWEHEIZIX, MicroPython DiEH)
PITVE T,

ESP32-WROVER-KEY-R2 28 PC iIZ##i Z TR WEEIZIE, 3 USB T PC IR L
TLEE W,

Z D%, Thonny @Y 4+ ¥ KU DL T D [a—H /L Python3 + Thonny @ Python] & % Wik
[MicroPython(XXX) - COMX] & FEHPNTWBE T Z IV v 7 LT EE W, T2, T2
Python Z#RTE 2 X = 2 —HEMNRREN S DT, ZDOHT [MicroPython(ESP32) - COMX]
EWVSTHHZBERL TLZE W,

T& Thonny - <Z&> @ 1:1 - O X
Il |/E Fx BT Ul AT

DEH © @ =

<EE>

21l F073L-

>>>

MicroPython (ESP32) - COM3

5.24 Thonny T MicroPython O 2Hj

ZOEEIZE D, K 5.24 1Z/RF & 51 Thonny @ FTED XA > T MicorPython 25EE] X L
FHTE 2 X512k D £F, Thonny ® FEDRA »iZ, MicroPython D N—Y 3 ¥, FITX
NTVWBEEY 2— LN ESP32 THEZeDRERA vy -2 LTRRINTVEDEMRTE
e

X 5.24 D FEDRA % FE 2 2. [ESP32 module (spiram) with ESP32] £ £/ RINTED .,
PSRAM MR T % %2 ESP32-WROVER-E @ MicroPython 7 7 — 4V = 7 D8I TH %
IR TEE T, BB, AFOLIE®D Thonny OEHEIFIE. FHEDOEROEET. PSRAM
EREL TOEHADPKEREMNICFA LT ESP32 TOETHIE Ko TVWEITDTIEML ZE W,

543 70O 5 LOXNENGREIT

ESP32-WROVER-KEY-R2 T® MicroPython OXf7&H7251Tid, Thonny O THDRA I
T A AN LIy R—F— 2T I TITAET,
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FFIE. BIA v b — VICRAEZNTVS help() FANLTEY X—F— %L THTL X
W, fEREIX v & — R, machine £ 2 — /L% network £ 2 — L DFEFH 7 ¥ TR X
nEJ,

Kz, fHEZEEHNZ AN LTAEL £ 9,

Th Thonny - <Z&> @ 1:1 - O e
Il ®/E | ET -l AT

DEHE O @ =

<EE>

vzl FOI560-

»>> print(1+2*3)
7

>

MicroPython (ESP32) - COM3

B 5.25 EHEAEROMN

B 5.25 12”3 & 912, A L7 ESP32-WROVER-KEY-R2 FCHIEEICSE TS A, HEA
FRDRRSINDDZMHERTEET,

544 FOJ5LOERECET

WFEN R FATERE T, P ULITROH 2 70562 AL TETLELS LT3, EXMEVD
HEBNWDHo T, fTHARTT 077 L0BANDPHELZZENZ NI B FT, ZOk
BGEIE. ET T4 XTIELWT B I A 2EN - fRE L. a7 AZEEVWSRNI L %
MR L TEMZFATESH 2 OHEF T,

ORI T AR, EITLEWEEII. ¥ 0S5 a7 4 ZERALT, Sur
T LEAN -FREL. BEVWORNWTB ST LR ERLE T, Thonny D70 rJ LLT 1 Xid,
5.26 1Z"3 £ 512, Thonny O LllORAL YCHBDT, 22X T0 70 ATTLET,

Tu 27 s, K LFHEENS, LED 28R X ¥ 2B T LIEOAM T 75 AT,
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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-WROVER-KEY-R2 ® LED1 2SI LD 7= D ZHERT 2 Z e B 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 rT s, BREL-FICRoTBYRTLERAD, o 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 DT 4 X TER L7270 T I 0E, 774V LTRFT 22D TEE T,

MicroPython @7 7 — 247 = 712iE, ESP32 D75 v ¥ 2 XEY LIT/NIRT 7 A VT AT L
PR T AHEED B ENTVE T, DL, 774 UE PC L2 TR, ESP32-WROVER-
KEY-R2 LD 7 7 A VS AT LR FET DN TEET,

7 7 4 V% ESP32-WROVER-KEY-R2 ED 7 7 A V¥ AT AIREFELEEECIE. 20D
ESP32-WROVER-KEY-R2 %1 PC THAHAT2HBETHHHAT LB TED L1k
£,

%3, Thonny @ [FR| = [7 7 A V] X =2 —ZFIRL TSIV, K5290D X512, V1>
R LA T 7 4 ARA U BERINE T,
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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
o B e led = Pin(2, Pin.QUT)
J\ ESP8266 while True:
1 FIRMWARE led.on()
1 lib time.sleep_ms(1000)
1 RP2040 led.off()
time.sleep_ms(1000) o
MicroPythonT/(4 =
;rob,ft onF/(4 2 sl Fntsho—
oot.py N
33>
Traceback (most rescent call last):
File "<stdin>", line 7, in <module>
EeyboardInterrupt:
33> v
MicroPython (ESP32) » COM3

5.20 77 ANRAVDER

77 AL D EHAlZ, PC LD 7 7 40, THlIZ ESP32-WROVER-KEY-R2 LD 7 7 A
AERLTOVET, ZOFITIEZ, ESP32-WROVER-KEY-R2 123 TIZ boot.py AMRIFZ LT W
LIEPREINTVET, ETO77ANRA TR I, 272705 —TIT5 &5, 7%
AR DERRHIBR. 7 A VX OBEIR Y2175 Ze B TEET,

ZITE, BHERELTWE Ir 7 F 4% blinkpy EWVWIARTTHREFELTAEL £ 9,

¥, Thonny @ [7 7 4 L] = (BT T TR ] X =2 —Z2FRLTLEE W, K530 D
XX AT7a I TL 20T, WYIRRFLEERL T EZ W,

Z ZTiE. ESP32-WROVER-KEY-R2 FICfRfF$ 2% L. [MicroPython 754 x| % 2
Uy 7 LTERLES,

T& Where to save to? *

ZDIy¥a1-4

MicraPythonT /(4 2

5.30 7 7 4 LVORIFFDER

T2, MS3LIRT KIRT 7 ANKHEANT XA TR IHFRENEDT, RIFTHT
077 827 7 ANHEMNITITANLTLES W, 2T, blink.py E AT TREFEL £
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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

& ESP32-C3

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) w

A ESP32-53
/) ESP&266
A FIRMWARE
L lik

A RP2040

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-
WROVER-KEY-R2 TIIFER— F EICOLED 74 AL A ZHBETZE L5 >TVWET,
ESP8266 Fl ® MicroPython (2tZ OLED ¥4 A 7L A D4 75 VU %3 ssd1306 &\ 5 T
BUECHAAENTED, BIZA YR FLTHHAT 2L TEES, LALLM S, ESP32
FH® MicroPython 121k, OLED 2# 55272007 4 77 )V PBHETHAA TN TORWVDT,
EFNZHOFTA VA= NVTERENRDHD FT, EWIZL T, ESP8266 A D MicroPython {2
HARAFEN TV S 55d1306 1& Thonny D%y 7 — I EEH Y — )T ESP-WROOM-32 124 ¥ &
P=VLTHERATZZ N TEET,

¥3, Thonny @ [V =l = [Ny r =Y EH. ] XA=a—Z2BRLTLZIW, K5.36 D&
IREA T 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

5.37 ssd1306 DR

A 707 DNENK 5.38 DIRICYIDEDLZDT, TEHDOA VA F—IREEIZ Yy 7 LT

T E W,
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T& MicroPython7 /({2 @

coM11 OJ{vT-SEEETS

ssd 1306

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/

AV

HL3

5.38 ssd1306 %y 7 —

S YR N —ABTERD, Ny r—VEHEA 7 7OETO AL 2] KXY % 21U v 2 LT

ZPHC T EE W,

FA4T7Y (Rur—) 4 VA=%D Thonny D 7 7 £ L4 > D MicroPython 734
ZADEWHE RSB L. M 5.391RT &5, [lib] 7 4 LXISBIMENTNS Z L HHEETE FT,
T/, [ib] 7ANVZOLEM[D [+ 22V vy 7T 2k [lib] 74 VX DOHRHRFRS A, ssd1306 7 4
TIVBAL VAL —LENTWE I L RHERTEET,

T& Thonny
Il ®/E |X ET -l AT
0= @ =

I74 )l
ZOIVE1-7

F: ¥ MicroPytheon
& ESP3z

& ESP32-C3
& ESP32-53
L) ESPB266

& FIRMWARE
A lib

4 RP2040

EEEHEHBEH

vl

& boot.py >>>

Fog5a50-

MicroPython (ESP32) » COM3

539 A YA F=NENTFTATFY

MicroPython 7 7 A VS AT L LEIZTA TSV A VA= ENDE, ZDFAT57 V%
import X T 7J AMIHAAATHHATZ2 2B TEET,
LKA YA M= L7 ssdl306 74 77V %4 YR— L THAT 2 7077 40%K 5.40

RLED,
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T Thonny - F:¥MicroPython¥ESP32¥oled.py @ 10: 1

Il BE =F ET UL AT

BN [¥] o =

T4l oledpy

;@37_51’9 = from machine import Pin, I2C

F: ¥ MicroPython import ssdl3@6

v i2c = T20(0, scl=Pin(22), sda=Pin(21), freq=400000)
)| ESP8286 display = ssd13@6.55D1306_I2C(128, 64, i2c)

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

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

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

coFars AEFETT B2, ESP32-WROVER-KEY-R2 I2##6i L CW5% OLED ¥4 X 7L
412 ‘Hello World’ ¥ #R_ENnF T,

5.5 MicroPython DFCEIRFDYFHR T 71 )L

MicroPython @7 7 £ )L X7 LIZIE, #4 7% Python 7R 5 L7 7 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 Tid, 784 AAV £y M ThBEREEB XN, 7 7 4 V2 R T LI boot.py
PRIEEN TV S & RANZ boot.py DB HEIICETE N, 7 7 4 VY AT A main.py A3
RIFEN TV 2 RIZ main.py DNENHENETENE T,

boot.py ¥ main.py (& —ANTAT DRRIZEWITIT £ 9,

e boot.py (2l ZODFER— FE2MHT 2 & 2ITINHINCEZ 2 BRI 2 CLES, (F
MfEZ 2 B8 2 7 R idih s %,

e main.py 2, FARAR— FOEMKNBZHARICICERRLE T SV r—vavyIurs s azid
32,

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

5.,5.1 boot.py

ESP32-WROVER-KEY-R2 O #HAMN 2 H 1 DFREE % boot.py It LT, THAA ZADT 7
ANIRATLICHRELTEL ., 208D T0 7T 27T, BARNRY UV BER KT 2 HE
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D372 78 % OTHEFITS,

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.OUT) # D2, LED1
X 5.41 boot.py DaCikf]
5.5.2 main.py

ESP32-WROVER-KEY-R2 OREIFFIZEHEIT RN Z LI % main.py 1Z5LiR LT MicroPython
D7 7 ANTRATLICHRELTBL b, EFRCEOTS UL 2 AELT 2 Z e BN TEET,

5.42 OFITIE. 55D boot.py DHILILEL ¥ $#4 &b+ T ESP32-WROVER-KEY-R2 0
BRI S LED O J 2 Th s L5127 £5, ZoflTi, ERL—FITHo TWRWnD
T, WHEIZ 1 EHOATONET,

B, PC k¥ 12 ESP32-WROVER-KEY-R2 % BUATH T 258121E. main.py @
AEE, X543 O LED ORJAT 07 Z DRI, EITBET LRWERL—-TO T n 7 I 0t
732 DHB—RIIT T,

[led.on() )

5.42 main.py DFCiR

min.py IZERNL—T DT 07 I AREZAFNTORVWEASICIE, ESP32-WROVER-KEY-
R2 BTSN 5 ¥, mainpy DRNEDEITHET LRIZ. BIFR— FIIEaEI I
L7z FUKRHICHZ->TLEVWE T, —/. ESP32-WROVER-KEY-R2 »° PC IZ#f X 11
Thonny T MicroPython B3F|HTE 2 £ 51272 > TV A HAEIIE. T main.py D7 a7 A
DEATHRDOUIEZ 5| ZHt = Thonny 2o TAS - EfTTERZLITRDET,

5.6 MicroPython @ 7045 5 Lfl

LTz, ESP32-WROVER-KEY-R2 ET® MicroPython ® 7’1 7' AfilEZRL £5,

ESP-WROOM-32 OE B2 S 272912, PC T Python Z#HH 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#

EFTECTEFD LED OEK 7025 A TF, ESP32-WROVER-KEY-R2 I2#&i#li & LT
% LED1 2 S ¥ 37025 AT,

~

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-WROVER-KEY-R2 ® CN3 12 OLED 4 AL A 2RI 2B TEET,
OLED 7 4 A7V A 2T 2 7-0121%, s5d1306 74 77 VB R— RICEERLET,
OLED 7 4 A7 v A ORI DPIFILIXIT D 2 27 v I TITVWE T,

o i2¢ MR RDOFEITHONTVWRITFIUE. ZOREZRIT,
o i3 % i2¢ IR Z4EE L7z OLED 74 X 7L A DREETT

FE DI H 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-WROVER-KEY-R2", 0, 32, 1)
oled.show() # RRMED OLED NOD KR

5.44 OLED ¥4 XA 7L A4 ~OHH

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
£7,

L= XE)DEFBEMRT 2 HEEZRLET,

>>> import gc
>>> gc.collect()
>>> gc.mem_free()
4093936

>>>

545 b—FXEVAEBOMR

BHER 72 ESP32 TO b — 7 X E VAR 100KB 24 L LRI Z2BETTH, Lt dETHIT,
PSRAM % #5#{ L 7= ESP32-WROVER-KEY-R2 TiZ 4AMBEEED b — 77XV 2#HHTE 3
DR TEE Y, DT >y — LV 27 TR — 7 XEVIX 4MB T3 25, MicroPython ®
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77— LV z2T7DRECEELTHIAY NI VLTI SMBEEO L —FXE Y 2T LI L
DATREICR D T,
gc 74 77V OFAEIE, TROR—IZSHL TS,

e https://micropython-docs-ja.readthedocs.io/ja/latest/library/gc.html

Tar I LRSS LT =T XEUDBRRET S L5 THIUL, KREED PSRAM Z2#&5# L
T ORMER—FZ2EMAT2 2 2BEDLET,

o ESP32-S3-KEY-R2:FLAEINTVWE 7 7 —L v =27 TIMBREEDOL—-FXEY ZHHT
R
https://www.amazon.co.jp/dp/BOC3XLHB5D/
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E6F

=2

6.1 ESP32-WROVER-KEY-R2 D[E]E&E]

ESP32-WROVER-KEY-R2 ORI %X 6.1, #im#&z % 6.1 1IRLET,
6.1 THTFEPFERENTWVS ESP32-WROVER-E O 17-22 2 id, FEBICIIRER R T
Lo TED, 20O T2 8L TWEE A,

1c1
_QNE% GND GHND %NL
d  vee MOSID23 TDZE—
’ qu - En SCLD22 Tﬂl—
_GHD T | 55 [0
T P e M Ceman [ B0 Svi o ov2
£ 4 & B _SOA cup 15[ e _cup
—SQ-T-.: i 2 | DatDia soam2t |53 3 2
EECIRENES Py e D35/AD17 Ne == El g
2 8 1 pasapta Msomig |2 D19 RST 13 3 (23
33 9 A0 18 o5 12 2 SCL
CN2 23 5| DD sckoDie | ki : ;
L 77 D2siADZBIDAY ssms L0 a1 T—Ldl
20 2 ooeianaaman pi7 0Ll a4 1 Bl
2L vo7iana pis =018 i 2 —ab
RsT 1433 DM!A%E gaoome (o2 O —=
1C DI2/ALRS 2 anz1/00
DI= 2 & P 5
T 1 = — & m 5 5
e — Bgoks  Ha e L
o b ofgEEL  Z¥ — —
BT, 1 ER==p==toRatarat 22 Z__ D0
ek FR T Dis
| ] fjkﬁl@lﬂlﬁhgﬁ — =
[m
5
gy W3
prd—n oule
GND <
~[1c3 et jg
ic2 2| cHaaoc = L
=
=
o
23
il g D+ § RTS :)-g
[3 4 uD- oTR P DIE 05T
= Rs | nco
T X 2 o R B D 4ppp—yq KOO 002
Ll R0 osr pl- R
15 cts B 2 -
= R232 7 = ] =
L v 0 iy =3
il 2 oo - oy zE-
4 Cs c2 ° 3E- -l ”
% R -
—— ——— ——— — (]
T T . 1 SF
GhD .

6.1 ESP32-WROVER-KEY-R2 D [EI#&[X]|
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6.1 HmE

i ¥R ELE 1
AN =Y ESP32-WROVER-KEY | Rev.2 1
1C 1C1 ESP32-WROVER-E
(8MFlash, SMPSRAM)
IC2 CH340C 1
1C3 BL8071CLATRA33 1
FS Y YRR Q1 UMH3N 1
Yav bF¥F—KXA4A4—F | DI SS14 1
RHEA L —F LED1 5 1
LED2 IR 1
il R1, R3 10K Q 2
R2, R6 1K Q 2
R4, R5 470 Q 2
53vzaryFyd | Cl, 02 C3 01pF 3
C4 0uF 1
C5 AT U F 1
X7 bARA v F SW1, SW2 2 Ui 2
USB CN1 microB 1
OLED 7«4 2714 CN2 4> Villory)
Ay X SV1, SV2 15PIN X2 i)

n RST CN2 LOAD n.
Sw2 GND 5U SCLSDA SNJ.I
RiEm  [@sEic1 |00 O O O EaR3

3U3 GND

0000 000000000008

D13D12 D14 D27 D26 D25 D33 D32 D35 D34 038.D36 EN

ESP32-WROVER-KEY  2F=@

D15 D@ D4 D16 D17 D5 D18 D19 SDA RXQ TXQ SCL D23

R
0/00000,0,0,0.0.0/000.0)>

5U GND

6.2 ESP32-WROVER-KEY-R2 O#hEL &
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6.2 BRER—FEDALSH

ESP32-WROVER-KEY-R2 &R LD A v F ¥ LED %X 6.2 IZ7RLE T,

SW1ik, vty FEEO 7 —FE—F (Arduino IDE 2 EDRSHD AT v FEZIAA) OUIHEZ
HATIHN, X7y FREDHREDEHLIE, —RENBATHOZAL vy F e LTHIHTZ2 2B TE

35,

%62 AAvFrLED

| >van | R | s

SW1 DO 7'— bE— FRITH
SW2 EN vty +H
LED1 D2

LED1 iIZ#&hi ST % D2 JHFER — FANSH S HFIHFI3H D 28 A,

6.3 Ly RR—FBAIXRIAR

ESP32-WROVER-KEY-R2 i2iZ, 7V v FR=FIHFELTHHT 270D Ny X — SV1,

SV2 BHEXATVET, SVI,SV2 DY ViE# % 6.3 1R LE T,

# 6.3 SV1,SV2 v UiE

% | svifEss | vogs |

SV2 G54 | 5 |

GND 15 GND
3.3V 14 5V
EN RST 13 D23 MOSI
VP/AO D36 12 D22 SCL
VN/A3 D39 11 D1 TXO0
A6 D34 10 D3 RXO0
A7 D35 9 D21 SDA
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
Al6 D14 3 D4 Al10
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,
SCL, SDA OE5#23 3.3V Mt TH 2 Z &,

ESP32-WROVER-KEY-R2 2% I2C O v 7 v F7IFIBHAA TN TOR W28,
SCL, SDA OfEEHICTNT v THEIDIGE I TWDE Z &,
ESP32-WROVER-KEY-R2 250 &EJHE LT 5V 2L T\ 729, 3.3V OEBEL
Fal—EPABENTNE L,

FHT2I74 77V EDETH, a¥ ba—F12 SSD1306 A SH1106 Z{EH LT3
&,

#2589 2% OLED 7 4+ A 7L 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 FNA 22T 2842, SDA, SCLICHLE V7 v TR #EH T 20EEH D %
Fho ((FI75E1CE. OLED T4 A7 LA DFL7 v 7RI OGHERPIHEY 72D £5.)
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ETE

BASSUBEWVWEDEL

~

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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7.5 FhiEith

MASH Y- XAT 47 <A 7077 VEHEE
T811-2316 R IRFEEEKER &R 2-2-22-503



