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LED O =i

PIeBREE 2 %, SMTS LED 28589 %.

Arduino IDE - > A k—/V https://www.arduino.cc/en/main/software

https://github.com/espressif/arduino-esp32/blob/master/docs/arduino-
ide/windows.md % &A™ 6, Git f Y A h—/L>L KT MU 7 v—2 (Arduino @
27y FRAFG T 2l T 2 0EH V) LR E

Arduino IDE Ti&5 A — Fid ESP32 Dev Module

2018 4 7 HIZZEMPE TN LD THA VA b—LT 5 LR (T v 77—k EFEL
103722 & H V) httpst//qiita.com/Guwashi/items/1009faab2d3db24d80d5

2% RBBOEMT D, Ty RAR— RFEZELL O TR BERMA DG Z L.
ESP32 OF V% VA OV TIILA T O RICEE

> GPIOL & 3ix¥ U T AVBBIERA SN TV B 0@iE T 57 bEFAIEHLE.

>  GPIO6~11 IZWH CHEMA STV 5 72 O FFEHELE.

> GPI034,35,36,39 I3 A 1E A

LED OWPEILT A X TR 5 Z &

LED [CEANCEFET 28T GRIBRIRHD) X2 2 TIiE 1kQ & LTV 5, BRELENE
boHAELHLOTHAETE RTER L2V, BPEOHE I EIZ FRRY v 7 7k
PICFEEH SN TWAHADOTHET S, Fifk/e b O TRITIUIKIEK 1~10mA i 7.
http!//www.rank-a.com/html/led.htm]l

http://www.ops.dti.ne.jp/~ishijima/sei/letselec/letselec11.htm
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GND

void setup() |

}

void loop() |

pintode(4, OUTPUT);

digitalWrite(d4, HIGH);
delay(2600);
digitalWrite(d, LOWD;
delay (26073

SEEES sEEEE sEEEE wEEEE sEsEs w|
e sesas weaEs s

11 3v3 aND3 |38
g— EN/RESET GPIO23/SPI MOSI %
3 1 GPIO36/AD0/SVP GPIO22/WIRE SCL  |—28-
4 1 GPI039/AD3/SVN GPIO1/SERIAL TX |—2
—5 1 GPIO34/ADG GPIO3/SERIAL RX |22
8 1 Grioss/AD7 GPIO21/WIRE SDA  |—23-
—L 1 GPI032/AD4/TOUCHY GND2 |32
-8 1 GPIO33/AD5/TOUCHS GPIO19/SPIMISO |—L
-2 1 GPIO25/AD18/DAT GPIO18/SPLCLK |2
% GPIO26/AD19/DA2 GPIO5/SPL 88 %
+T— GPI027/AD17/TOUCHT+ gPIoi7 2&
12 1 GpI014/AD16/TOUCHG/HSPI SCK GPIO16
13 1 GPIO12/AD15/TOUCHS/HSPI MISO  GPIO4/AD10/TOUCHO
14 1 GND1 GPIOO/AD11,/TOUCH1/BOOT
15 1 GPIO13/AD14//TOUCH4/HSPIMOSI  GPIO2/AD12/TOUCH2
18 1 GPIO9/FLASH D2 GPIO15/AD13/TOUCH3/HSPI 88
17 ' GPIO10/FLASH D3 GPIO8/FLASH D1
18 1 GPIO11/FLASH CMD GPIO7/FLASH DO
18 1 5y = GPIO6/FLASH SCK 22

2 LED HED Y —R LA

GND
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AP D AL v F AN ZZTHT DL 91272 (7ol ESP32 MRIZIIATH AL v F b dH
%). 3ZM. Z U MAA yFEIM TR E N HETLNT AZTF =y 7.

FREE2] A A v F RPN LE R BB 25575, FTROY U FVEE TR Y v %
L7z XICEDI Y 7eu Ty 7 AT DD,

R3] %2 AL v F &4 L LED 2385 X 9127 % (digitalRead B%0)

[RE4] BLALT 1 7T I ZIZOWTHHE L, BiABEZHWT 1 77 ACBET L. A
A FZHF 7N LED BN A0KT % L 9127 % (attachInterrupt BI%0)

%% . http'//gammon.com.au/interrupts

ZOB, AL vy FDIF 2 Y U7 X > TRBOS PHEED ICEEL R0 EBbhs.
(Fx 2 VTPl TLLN, arF oL HEERITY 7 hvaTIic kD T5ik

ZRLTHD.

[R5l 2A v FORAT—=2 2% VT NVBETPCIUBAD L OICTD. FIAIEAAL v F
DI TWDEIT "%, SN TORWEIXD Z25(E Lkcit 572 £ PC ik Y
THEERY 7 F A5 (RealTerm, TeraTerm 72 £. Arduino IDE O = # HERE
HNTHRW)

RealTerm http://realterm.sourceforge.net/

TeraTerm http://sourceforge.jp/projects/ttssh2/

L1 ays GND3
2 1 EN/RESET GPI023/SPIMOSI
31 GPIO36/AD0/SVP GPIO22/WIRE SCL
4 1 GPI039/AD3/SVN GPIO1/SERIAL TX
3 1 GPIO34/AD6 GPIO3/SERIAL RX |22
6 1 GPIO35/AD7 GPIO21/WIRE SDA  |—35-
! 1 GPI032/AD4/TOUCHS aND2 32
8 1 GPIO33/AD5/TOUGCHS GPIO19/SPI MISO |21 GND
9 1 GPIO25/AD18/DA GPIO18/SPI CLK |32
10 | Gp1026/AD19/DA2 GPIO5/SP1SS |22
1L Gp1027/AD17/TOUCHT+ gprio17 28
12| Gpio14/AD16/TOUCHE/HSPL SCK GPIO16 2L
13 | GpIO12/AD15/TOUCHS/HSPI MISO  GPIO4/AD10/TOUCH |22
14 | GND1 GPIOO/AD11/TOUCH1/BOOT |2
il 12 GPIO13/AD14//TOUCH4/HSPI MOSI  GPIO2/AD12/TOUCHZ %‘3‘
GND -=—{ GPIO9/FLASH D2 GPIOT5/AD13/TOUCHS/HSPLSS  [—=>-
GPIO10/FLASH_D3 GPIOB/FLASH D1 |22
18 | GpIO11/FLASH CMD GPIO7/FLASH. DO |—2L
19 1 5y = GPIOG/FLASH SCK 29 GND
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KXR94-2050 & = —/V (http://akizukidenshi.com/catalog/g/gM-05153/ ) %#H\\5. =
DFEY 2—/VIZ3EINHEZ T F e 7T 50T, 3250 AD A— FTZITEIUIR .
B9%13 analogRead. BI#(O31%k3 AD OF v > K3 5(0-19 ) TiZ7/2 < GPIO OF & &
2%, FlZIXAD10 X 10 FTiER< 4% LD (ZHUEL DA X SPI %4 TH[FIER).
COINEE® I3 8.3V EIRICER L2, A7y bk 1.65V, 1G b - 2EEIC 0.66V
OER D SH. DFE D EIMEEOFFH CIIRIK 0.99V~2.31V HANE(L+ 25 Z &/
%. ESP32 ® AD ZH#il37 7 + /L kT 0~3.6V % 0~4095(12bit)h 2|0 BT TH T 5.
ZAUZIEE O Arduino H)(10bit) & 13572 5 O THE.

ESP32 |X AD Z#ZB L TS OHFINRH 0, fil 21X Wi-Fi BErE 2 H T 25512 H
TERLIRDBF ¥ U RN ADH. £7- attenuation HEREIC L > THIEBEL V2L 2 D
Z & b kD, httpi//trac.switch-science.com/wiki/esp32 tips

[fiRE6] PC Tt 7N RS THDH 2 L 2R T 5. BENINMFEENFET L0, b
LEiO® CHEIL, DM E THIG, A ET1G 251 FTThHD. EEICED LD
IETELL TV D 0. ZHUTZ Y.

(3%20180220 iEFL : GPIOO0 ® AD Z#aix ET < AT/ BikE. BIOR— R & 5.

http://esp-idf.readthedocs.io/en/latest/api-reference/peripherals/adc.html)

L 3v3 GND3 |3
—2 | EN/RESET GPIO23/SPLMOSI |21
i— GPIO36/ADO/SVP GPI022/WIRE_SCL %
—2 1 GPI039/AD3/SVN GPIOT/SERIALTX |33
S | Grios4/ADS GPIO3/SERIALRX 3%
S— GPIO35/AD7 GPIO21/WIRE SDA %
—— GPi032/AD4/TOUCHS anpz |22 ™
—8 | GPI033/AD5/TOUGHS GPIOT9/SPLMISO |21
% GPI025/AD18/DAT GPIO18/SPLCLK % ;— VDD  OUTZ 3
<2 GPIO26/AD19/DA2 aplos/spLss |22 -2 psp outy ]
<3| GPI027/AD17/TOUCHT+ G017 22 S eNe—pUTX [
12 1 GPIO14/AD16/TOUCHE/HSPLSCK cpios 2L 4 1 pRTY %H‘—T——
13 | GPIO12/AD15/TOUCHS/HSPLMISO  GPIO4/AD10/TOUCHD |—28
ﬁ GND1 GPICO/AD11/TOUCH1/BCOT 23 GND KXM52-1050
15 1 GPIO13/AD14//TOUCH4/HSPLMOS]  GPIO2/AD12/TOUCH2
GND 18 | Gpiog/FLASH.D2 GPIO15/AD13/TOUCH3/HSPLSS |23 ‘
12 1 GPIO10/FLASH.D3 GPIOB/FLASH.D1 |22
18 1 GPIO11/FLASH.CMD GPIO7/FLASH DO |2
BET Y = GPIOG/FLASH.SCK |22



http://akizukidenshi.com/catalog/g/gM-05153/
http://trac.switch-science.com/wiki/esp32_tips
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int ax,aw,az;

void setup() {
Serial.bezinf3600);
1

void loop() {
anal oeRead(d);

ax =
ay = analozRead(0);
az = analozRead(2);

Serial.print{ax, DEC): Serial.print(” *);
Serial.printfay, DEC): Serial.print(” *);
Serial.print In{az, DEC);

delay(500);]

X 4 EERVCVEEE Y-V 7L (3%20180220 1BFC : GPIOO (3B DR — Rz
®. http://esp-idf.readthedocs.io/en/latest/api-reference/peripherals/adc.html)
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5 RC H#—HRE—5EREI (PWM)

PWM i h&FIHLCRC (7vay) h—REt—XE@hnd.
Z I EBITHERE L T RC Y —RE—H OFRENZ I RKREHRDZILETINE TO USB
HETIZIRBRALH 5720 EIR (BV) #2720, RCHV—FROEBERIZTZ ZnHHD.

o FMRIHMA v XM, HOIVEY 2T r U EAVS. BHICROBRIZSE DRV, 7272
LE—Z Z B4 2 5L IR W2 W 5.
> AUVEMTOREETRY o0 TETFIEOR] REEZBRT 5.
> ANUEAHTOHE httpd/www.youtube.com/watch?v=S5{7jueQHr8
> BULAUEfITERZ Y httpi//homepagel.nifty.com/x6/elecmake/solder.htm

PWM & L O'RC H—"RE—Z Ol 5 EITF 2L TR THEH.

e https!//toshiba.semicon-storage.com/jp/design-support/e-

learning/brushless motor/chap3/1274512.html
e http!//berry.sakura.ne.jp/technics/servo_control pl.html

ESP32 128175 RC 4 —HR DT Fit7e 22, Arduino 7 7 4 /L @ Servo 714 7
Z V13 2017 4F 11 H ORgTIR R LTV ew,

*  http!//www.instructables.com/id/Interfacing-Servo-Motor-With-ESP32/

e  httpsi//hackaday.com/2016/10/31/whats-new-esp-32-testing-the-arduino-esp32-

library/
¢ https:/github.com/Robotics Brno/ESP32-Arduino-Servo-Library

AEX LED % PWM BREN 5720074 77 U i35, FITX 5 O Y —AOEEL
Fim R a—7CHRT 5.
http://www.instructables.com/id/Interfacing-Servo-Motor-With-ESP32/
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http://www.instructables.com/id/Interfacing-Servo-Motor-With-ESP32/
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https://hackaday.com/2016/10/31/whats-new-esp-32-testing-the-arduino-esp32-library/
http://www.instructables.com/id/Interfacing-Servo-Motor-With-ESP32/

//http://www. instructables. com/id/Interfacing-Servo-Motor-With-ESP32/ % —&BeZ|
fidefine TIMER_WIDTH 16 //16bitTIEET %

ftdefine COUNT_LOW O

#idefine GOUNT_HIGH 6554 //16bitT6554(% 20ms * 6554,/656536=2. Oms|Z#H 24

#include “esp32-hal-ledc. h”

void setup() {
ledcSetup (1, 50, 16); // channel 1, 50 Hz, 16-bit width
ledcAttachPin(2, 1): // GPIO 2 assigned to channel 1

}
void loop() {
for (int i=COUNT_LOW : i < COUNT_HIGH : i=i+100)
{
ledcWrite(1, i) // sweep servo 1
delay (50) ;
]
}

5RCY—FHY Iy —2

WIZK 6 17T X9 RC Y —RE—F EERE2ERTH. ZORKKTIEIAC 7 ¥ 74
D 5V % ESP32 @ 5V A N2 T A, 2tk > TUSB#E L THEME
T5X91chsb. ACTHFZD GND & ESP32 O GND O#ikt 72 S5/ 2 &

1 3w anps 2
g— EN/RESET GPI023/SPIMOSI %
=— GPI36/AD0/SVP GPID22/WRESCL |22
——{ GP039/AD3/SVN GPO1/SERIAL TX |2
—= 1 Gr034/806 GPID3/SERIAL RYX 22
—{ cPoss/ADT GP021/WRESDA [
——{ cPoa/roa/TOLCH] N
——{ GPO33/ADSTOUCHS GPIO1S/SPIME0 |2
— 1 GPo2s/aD18/0A GPOD18/SFICLK |2
18 1 Gpiogs/aD19/Da2 GPOB/SPISS 2L
% GPI027/8D1 7/ TOUGHT + GPO17 %
~=—{ GPI14/AD15/TOUCHB/HSPLSCK GPD1S [~
~5—{ GP12/ADI5/TOUCHE/HSPLMISO GPID4/AD10/TOLCHD |2 ——
N GND1 GPIOO/AD1 /TOUCHI /BO0T =22 1 CADADTER
15 1 GPI013/AD14//TOUCH4/HSPIMOS]T  GPID2/AD12/TOLCH? O
GND 18 cPo9/FLASHD? GPI015/4D13/TOUCH/HSPLSS |22 © o
Sl GPIC10/FLASH D3 GPIO8/FLASH D1 — [O |C}
~o— GPDI11/FLASH.OMD GPID7/FLASHDO [t
5V — GPIDB/FLASHSOK |22 J_
GRD TS

10
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FREET] PC B0V ) TOEETH—RE— X OB HIEHT 5. #1213 0-9 OEE % %
4. PCHNZ Y 7/VBEY 7 FTRW., v u2a—7TPWMIESZBlE1+ 5.
JLAME, 2OV ARRITEE E BV ICR>T0A) LA B A a—FTRIEZLEENT
HOLBEAIFFOHAE A AL e OMEETEY 7 F v L, LAR—FIEMNTEZ L)

U T ILEE T PC B DA &2 7-9121% available B9 W4 . BUBRIAGICIZ 7 0
L5,

//http://www. instructables. com/id/Interfacing-Servo-Motor-With-ESP32/ #—%RokZE
#include “esp32-hal-ledc. h”

#idefine TIMER_WIDTH 16 //16bitTiEET 5

fidefine COUNT_LOW O

#define COUNT_HIGH 6554 //16bitT6554(% 20ms * 6554,/65536=2. Oms[Z#E

void setup() {
ledcSetup (1, 50, 16): // channel 1, 50 Hz, 16-bit width
ledcAttachPin(2, 1); // GPIO 2 assigned to channel 1
Serial.begin(9600) ;

}

void loop() |
int incomingByte:

if(Serial.available()>0) {
incomingByte = Serial.read();
CCTHELNTELF—IIE L0

}

delay (15);

B 7TRCH—R LY TIEE

11



6 7HOJHA (+ARTT)

ESP32 I 8bit @ DA ZH#igia 2ch > T\ 5. il @ Arduino BREEIZIZ T 7)) &
L T analogWrite B3N HE STV D 2 UE PWM I L 28U 7 e 7 Th
%. ZHUZKEL T ESP32 (X ERMZ DA B ) %2475 Z N TE 5.

[REES] 8 M X 91T dacWrite B3 %~ T DA H %17\, HAOEEE2 4T a2 a—
FTCHERT S, Z oW T GPIO25 (DACL) 72 hEns. Eo ko RNt h
INDH). FEWEOEAB LOREEE L, 260035 loop DJEIZ KD K.

lint i=0;

void setup() {
]

void loop() {
i=(i+1)%255;
dacWrite (25, 1):
}

8 dacWrite BEEIC X A7 F 7 HA

FAXT U TRIBEOME L L TA Y7+ EFETS (K 9). ZORETIIRD Z &3 Th

NTn5.

O® DADDLDOAIEF%E C1LE RUIZEDNAINAT 4V CEFS D v k.

Q@ A7 7 O A AERRE NIM4580) O [finkiigmIE CHIME. HE=RT R1, R4 Ta
E.

@ HEFOA 7 FEEZ R2 & R3S TREL, 447 7D VHIAL.

@ C3 LAY T+ DEHUCL BNAANZAT 4 NEZ THIDEFRES T > .

® AF¥YTH T INEA YT F URAE—HITH.

o EalT UV OMMEICER. HllEAXTUTOHNAET D (ZHUTRED)

s AXTFUTV X v ZIFERICEMTTEL XA TERHCD. AT LAV Y v I O
R E =

s A T UHOHMEa—NIFHEDDLLIITTD.

http://www.jarl.org/Japanese/7 Technical/libl/konden.htm

FRT TR O T Pt E TEET 5.

http://picavr.uunyan.com/op_amp.html

http:/kaji-
lab.jp/ja/index.php?plugin=attach&pcmd=open&file=OpAmplIntro.pdf&refer=people%2

12
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Fkaji
728 ESP32 ® DAC OO N THEHBAY 7+ o ZELTZ L HA[ETH Y, Z07TN
HHTHIUTA LT o FalR IR,

R4

S AUDIOJACK

GMD

100k 100k

GMD

1 aua GND3 %
g— EN/RESET CPIDZI/SPIMOST -
-2 1 Grioza/aD0/EvR GPIDZZ/WRESCL [
21 ePioze/aE/aum GPIOI/SERILTX 22
=1 crioasans GRIOB/SERIAL Y |00
-5 1 arioss/aD7 GFID21/WIRE SDA %
;— GPID32/AD4/ TOUCHD Gz =
—2—| GPIDs3/AD5/TOUCHS EPIDIS/SFIMIS0 o
| aPozssaDisDAT GPICI/SPLOLE |2
el 19 1 GriogaraDia/Daz GPIDS/SPISS |
7 8 AUDIO.ACK 1 GRIOZ7/AD17/TOUGHT + GFID17 %
¢ 12 1 GRI014/AD18/ TOUGHEHEFLECK aPoTe L s
2@ 13 1 GRIO12/AD15/ TOUGHSHEPLMIEO EPID&/ADT0TOUCHD | =2 epy
}; GNDT GPIDO/4D11/TOUCHI/B00T | [—23- 2= ACADAPTER
15| GPINE/ADI4//TOUCKA/HEPLMOS]  GRIOZADIZ/TOLGHE —24—-0) -
GND 18 1 cpios/FLasH D2 GRIG/ADTE/TOUCHI/HEPLEE = | & 0
GMND 17 1 GPiot0/FLASH DS GPIDB/FLATH DT |22 o &
18 1 GRIO11/FLASH OMD GRIOT/FLASH DD 2
z IEE T GPIOG/FLAsH ok 22 _l_
I
GHD GHD

9 TrHuZHALART TR

[FRE9] X 9 1R LICEHUE, ar Ty PREOL &, ZOREHiEGOHIERITN <o
2. ZHICE - TO0~33VOEEANTEDL IR L THINDD. C1L ERLIC

13


http://kaji-lab.jp/ja/index.php?plugin=attach&pcmd=open&file=OpAmpIntro.pdf&refer=people%2Fkaji

KBNANRRT g VEIZE BTy NATEBEEIFT N 20y (Bl 213 http://sim.okawa-
denshi.jp/CRhikeisan.htm FJf). £ ¥ 7+ L OWFUEN 32QD L &, C3 LAV 7+
NEEDNANRNRT g VX DTy BT FEEEITN L 2D,

RBIDX S MBI A —T A FEKIE, A ¥ 74y, AC—IREDARIERIN
TIEHLDTANARNRTZ ANV EORBEMEPREESND I LICER. AMa St FICHEIL T
WIEMRE & B2 5 O ITiBIA 7255 0 .

[FRE10] FRRICIEBE A ERL L, [RRRE 8] D ATEIEITK L CA ¥ 7 4 & BV £ 1T 3]
WCHDL (EffiteA ¥ 74 dfliblenwz b 1), FhAvuRa—7CHARBE K
BTDH, ZOLEZREFITDAR— FOEF LIRS TWHIETTHS. FO L) IR
2o TNDD, ETED (B b #EFEOEH, I Rail-to-Rail)

[FRE11] PCHoDT U T NVEETA Y7 4 o OFEHRIET 5. 1-8 DA %L L TR
LIT77 VTV R MBEL LTS, PCANI U TVEER Y 7 TRV, [FE 7]
DY —=RA%EZZBIZTITRW. 2 2 CIXERRERBOR %2 EE T 5728, micros B
BE2/ES. micros BT v /T AREIED D BUE £ TOREMZ~ A 7 0 fPHEAL Tl
TR TH Y, T 1/1000000 TAUZBAE DRI DHAL TR O D, #2103 f[Hz]
DEREDOF 2 L2 WG, BIEORZN tisl Thiu, sin@rf)Dz H4hn
RV, EREEZHATEY 7 A%E2K 1010587, 4y n 2 a—7TRIEOZE &
BT 5. FEMICBIEET D L EROBETENBIEINDIET THD. 225 loop BIEL
D— AN > TV B 23k oD L.

fidefine PI 3.141592653589793

unsigned long time;
float freg = 1000.0:

void setup() {
]

void loop() |

time=micros () ;

dacWr ite (25|, (int) ((1.0+sin(2.0«PI* freq * time/1000000.0))*127.0));
}

10 micros B% % AV 72 E5LEH )
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http://sim.okawa-denshi.jp/CRhikeisan.htm
http://sim.okawa-denshi.jp/CRhikeisan.htm

7 S+ D DA (SPIBEIEIC &K B7R— FDYLER)

ESP32 IZIX SPIEEY 2 — A RNEEHAEIN TS, Zafi> Z & THR— h&JLET
HZ NS, 2 ZTiX 8h @ 10bit D/IA R— F 2 EH 4 5.
SPLIEEIZOWTIX TR THY. 7 MLV RAZZHMEL TWD Z & DRTHE.

http://en.wikipedia.org/wiki/Serial Peripheral Interface Bus

ST D DA Z5Higs & LT 8ch10bit D/A =1 /3—% LTC1660CN Z % (¥ 11). Z
DEBEIT—F P — b2 EbALLRUHRBEZFRNP VIO TERILT—FV— 2 HE.
DA B DERE 77 ROMICEELEIDT-D D2 7 %% Aivbd. 10pin i 1%
vy, &Ko7z 2piniE/ 7 REBVIZLTWVS.

http://akizukidenshi.com/catalog/g/gl-02794/

ESP32 (21X SPI, VSPI, HSPI ® 3 fifHd SPIiHEE Y 2 — /3 HB#H I N TWD. ZD9H

H SPLITNE 7 7 v v =2 A€V EOWEMIZMEDIL, Arduino BRETIXOZ VDO EHL 5

(VSPI, HSPD % 5 Z L1272 %. ZOT7A4A 77 VIERKFICHEFHEEREGENLY THD
(2017.12 BifE)

http://trac.switch-science.com/wiki/esp32 tips

https:!//[www.mgo-tec.com/blog-entry-esp32-oled-ssd1331.html

https:!//lwww.mgo-tec.com/blog-entry-esp32-spimode-hspi-vspi-hispeed.html

https!//github.com/espressif/arduino-
esp32/commit/3198f25¢19105{f933da4fdb33f132304bb3afaf

15


http://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus
http://akizukidenshi.com/catalog/g/gI-02794/
http://trac.switch-science.com/wiki/esp32_tips
https://www.mgo-tec.com/blog-entry-esp32-oled-ssd1331.html
https://www.mgo-tec.com/blog-entry-esp32-spimode-hspi-vspi-hispeed.html
https://github.com/espressif/arduino-esp32/commit/3198f25c19105ff933da4fdb33f132304bb3afaf
https://github.com/espressif/arduino-esp32/commit/3198f25c19105ff933da4fdb33f132304bb3afaf

S
S o
.'I—
L
RE1 rils
4 Gnpa 2 Pz GN'D'Tﬁ VQC Pb13
2 EwReser GPIo2s/sPLMosT - (—aT—ND Egi S HFS E§}§
21 Gemae/annssve GPIOY2/WIRE 501 oo HF B
;‘— GPIO30/AD3/ SWN GPIO1 /SERIAL_TX % Egg D o Eg}f
—5 1 Gpisd/A06 GPIOG/SERIAL RX ot REF e
3— GPIDAS/ADT GPIO21WIRE_SDA % Eg; o5 DoUT —E%O
—— aploa/AD4/TOLCHS GND2 |- bk DIN
——{ GPI033/AD5/TOUCHS GFID19/SPLMISO  [—2- —
2 GPI025/ADI2/DAT GPIOT8/SPLOLK (20 = S
» 13 arozs/eona/pae GPIOS/SPLSS 2% - -
AL GrIoe7/AD T TOUGHT + GRIOl7 5 @)
H2 1 i1 4/AD16/TOUGHE /HEPLECK GRS e z o 20
L3t GRIn12/AD15/ TOUGHS HSPLME0 GPID4/ADIO/TOUCHD 20 oo o F = 35
ﬁ GND1 GPIOO/AD! 1/ TOUCH! /EGQT % : BCALAPTE go
A5 GPI1a/AD14// TOUCHA/HSPLMAST  GRIO2/ADI 2/ TOUCH? '®) e
GMND % GPIOG/FLASH D2 GPIO5/AD1 3/ TOUGHS/HSPLSS % gc ‘. ;O go
T GPIO10/FLASH_ D3 GPIO8/FLASH_ D1 o [O O 8(:)
N 121 aeot1/FLASHCMD GPIOT/FLASHDO (—1- =Q
Z 5y GPIOG/FLASH 60K 2 -e——%—/l ;
L LSE 1L D=4
GND GND _‘f__l_

[
=
]

)
-~

I

X 11 8ch DA A— FEIE (10pin OHFFEZHFEVR -7 2pin (37T K& 5V I LTV
%)

[FRRE12] TROV U INTa s T KEEnL, FvrRAa—T %o T A28l
5., OX\rav I ERET A ETERIICEBIEZETSD (CSErx2 NI TeEd5. £
YRR —7D b Y HOEWLOHE KR TWD. 2507 u—7 2, CS
Z N VU HAE B & 3 5 . http//download.tek.com/document/55Z-17291-3.pdf
http://download.tek.com/document/3GZ-24924-0.pdf ).

TODREDIA I TIZED LD RBRICH 5. £ B LTC1660 DT — X —
NOZA I TTF X — b LB L TRZED.

16bit D7 —ZZ5IT 07T LEED LS RBRIZH L. Fezh b3 LTC1660
DT —Hr— &g LT,
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http://download.tek.com/document/55Z-17291-3.pdf
http://download.tek.com/document/3GZ-24924-0.pdf

tinclude <SPI.h>
// VSPIRERE
#tdefine SCLK 18
#define MOSI 23
#define MISO 19
#idefine GS 5

short spiData, DA;
char channel = 0;
int t=0;

void setup() {
Serial.begin(9600) ;
SPI.begin(SCLK, MISO, MOSI, CS):
SPI. setFrequency (1000000) : |
SPI. setDataMode (SPI_MODEO) :
SPI. setHwCs (true) ;

1

void loop() {
t = (t+1)%2:
iT(t==0) {
DA = Ox3FF;
Jelse(
DA = 0:
]
spiData = (((channel&0x07)+1)<<12) | ((DAGOX3FF)<<2) ;
SPI. transfer16(spiData) :

}
12 8ch D/A Z#15 LTC1660 2 &3 7.

lﬂ"“ﬂlﬂ j o] Il U : -
B ].*. ]mk (o fu o oy oy "*‘ lls Mode
il \ ‘ : iuto

o ol ol w jmomaieg]  C0Upling

Noise Reject

13 HlEEB DB

[FiRE13] F v RN ERRE L CELEEZ M T BB EERT 5.
void DAout(char channel, float voltage)

17



LTC1660 OF —% v — b & BN b TF ¥ » FNABED FikEE % 5. BEZ 0.0 025D
5.0 £TO float THREHKDL L HI1CT 5. £D LT, 8h TNENNOIEE LIZE2
HEWEOEL ZH L, A n 2Aa—7TRBA2BIET 5. EMEAEETH A
L= FRE 11] ol EEHAWD.

7272 L 8ch 4y ™ sin BI%tE U 742 A BCEET A ICITRR 2330 0 loop JEHAAIE <
RAEMHL LR LSRN E LR, ZORMEEZFRTH1-DI2EH LN T
setup %P CH T —Z2 0T —7 0 () Z1ERLTEL.

18



8 DC E—AX DI

MAXON #1:# DC & — % (RE25, 10W, 118746) # Bi&h 4~ 5. 2 DC £—#|ZiE=> =
— 4 (HEDS5540, 500CPR (CPR: count per revolution) 23\ TV, & & 5l L7208
LT 2 FENTES. HAIKIZTH 7Y » 2 1IC @ BD6222HFP %2 {/H 7 5.

T aA—ZIZOWTIIFIAIX TR THE TS, FHT 4EEE— NIZOWTHEBET 5.
http://ednjapan.com/edn/articles/1203/16/mews012 2.html

http://www.geocities.jp/horie_ryu/page010.html
Arduino BB DT a— I OWTIE FRICKREDO Y 2 F 235 5.

https://playground.arduino.cc/Main/RotaryEncoders

SENEFROBDOEHANS.

https://github.com/PaulStoffregen/Encoder

FATIZVIEZIDEDRA=a—0b, [ A7 yTF] > 1547 TV 7 —R] >[4
TI7VEEH] TRRINDGTA T 7V ~vXx—TV % T, "Encoder” T T IUTH T 5.
L2rL 2017 4 12 ABUE, ZOHETA A b—1d%5& ESP32 A— FaHhR— LT
WRWAR—=T g UBRA VA=A ENTLEIDT, FEITLZIP XY n— 15,
k7 7+ AL, [Cloneordownload] TZIP # U a— K, D% Arduino ® IDE 2>
bA VA= T 5.

https!//[www.mgo-tec.com/arduino-ide-lib-zip-install

X 14 #2512 5V, GND,F ¥ > /v AB 283 5. REB&ENT v x0T 5V ER
L33k A—LDEHTERTHZE (ZNEIAT v FEREVWDS -BETHZLE). I
Ty TP L THEI RNEEEEROBRICARESE AT D T ENL.

EVEE S

ForrFid

Ioa—45 ik » a0 ES F 4 A
Pin & FyILB 1

E— Pin4 Voo 2

F—_ Pin3 F o LA 3

QQ 4

I Pin 2 F v ol
Pin 1 Gnd 5
* 344 2 FS1£3400. 506 EF DIRE I

AMFEar7 2=
600-12 EXES : 3409.506
a3 44 (Harting 918.906.6803) I GND
A—HFIZTHEEOEE B ETHE.

MERE iy=25°C

X 14 = a—X v EE (HEDS5540 D<w==7/1X 1Y)
V—RAa— RFRD X 51272 5(GPIO v 21,22 #HVWTW5). 500 7L R )/ —Hox
va—F&x 4EEE— FTHHA LTS (—EEEE VD). U 7VIBEIER R OME
MNENDINETLYEEICREL TN D.
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http://ednjapan.com/edn/articles/1203/16/news012_2.html
http://www.geocities.jp/horie_ryu/page010.html
https://playground.arduino.cc/Main/RotaryEncoders
https://github.com/PaulStoffregen/Encoder

#tinclude <Encoder.h>
Encoder myEnc (21, 22);

void setup() {
Serial.begin(921600)
]

long oldPosition = 0]

void loop() {
long newPosition = myEnc. read() ;
if (newPosition != oldPosition) |
oldPosition = newPosition:
Serial.printin(newPosition);
}
}

X 15 =ra—XeHEbdrrIArrurs s A

[RRE14] Ty a—FERW, T—%ORERAE L, >V 7EEIC L > T PC HEiHE
WZFRLETA LT D, AEITT U7 BB L CERT A, FliE - Wil mic—
B SR TE2 0 OFENF R IND0MERT .

(%) v~ 2Ly a—AEFITEFEZBEIRIC /D E DT FOEY ZIE LA
BEL, TNELECAZENHSDH. ESP32 TEORELUANRBIETHSAD, L LAEL
HEAII T FEA ICLS7366 25) 2 WA 72 EOXIHRMNEE L.

WIZE—FZ2WET 5. H7 U v PEERIZOWTIFIAIX TR TEET 5.
http://www.picfun.com/motor03.html

T—2ERE) (H 7 U » JBRE)) 135 5 B T -7 PWM HlEC X 0 BIRAGICHIE L TA5.
A a9 5 BD6222HFP O &1 1.27mm ¥ F72 0 THlH OFERE v F (2.54mm) 12
P DMERH LD (KM 16). vy FEMEMR 2 5 BT BD6222 B A3 4 i 12 #2
it L7anE 912952 & (i HIK2Y GND IZHki STV D)

20


http://www.picfun.com/motor03.html

BD6222HFP OHNERE Y = — )L L4, BEEERIIK 17080,

16  BD6222HFP Ot~ FZ54H#i

TUBNVANEMADZ LT, Eis, s, 7b—%, Xby72ERTD.

EIRE GND Oz 10uF O =25 Y Zfkde. oo 7 U IXEIRELED 2 (FL2L EOMED

HOLLDEHERSET L.
#%ik4 2 X ) lce—XERENH OEIIT ESP32 @ 5V EIR L (3B HET 5. GND [F+to
B e shins &
Table2 BD6222HFP
BD6222HFP 5= e e,
VREF 1 VREF |VREF AIZEEAS
2 OUT1 HhiEF
Fn 3 FIN AN (E)
n 4 GND GND
5 RIN HEA D GE)
6 OUT2 H hiwF
7 vce ER
FIN GND GND
Fin 2?2 RDR222HFP
Table 5 REER
FIN RIN VREF | OUT1 | OUT2 B £(OPERATION)
a L L X Hi-Z* HIi-Z* | R4 A (Z5)
b - L vCce H L E#5(0UT1—0UT2)
c L H vCcC L - SEEE(OUT2—0UT1)
d - H X L L T L—F (L)
e PWM L vce H PWM | EER(PWM Hfi A)
f L PWM VCC | PWM H ER(PWM HiH A)
g H PWM vce PWM L E$5(PWM I B)
h PWM H vce L PWM | i (PWM Flf#H B)
i H L Option H PWM | E#(VREF Hl#)
j L H Option | PWM H E85(VREF ###)
*HIRZ ElE, WA RS EASMNOFF ORBTY., Ah - YL—LRREY., ¥4 Ar—FARREZALREBIZLESTVETOT, THEHEEL,
X : Don't care

M 17 AEEY=2—NEiMT4, BEEMEXRBD6222 v==27/1LY)

21

Fin,Rin & E 1Z




X ZBET 5 EBRITERHORZENMEREZ N D, ZOERITEEOHRE, XL OVEHR
DY Iy FOERENHETH D (CVCC EIR: Constant Voltage Constant Current power
supply). —fx7Z & & LC, HIRERANO & I EEEERE LT, £z BE
S L XTEEWERICRD. ZHIZEVEROY I v FEKD
ICRREL THEL ZE Ty a— MFEICEDEEOBERIT L. F
ToEW Y X v MERRAZRMRAICE S Z LT, EERKE LTES
Babdb.

AREERCIT Y PNTEREL 12V, ERY I v b 0.3A BREICHE
T 5. TO®%BEI EORBEN R TIVUIERY I v & 1.6A F2E
k5.

CVCC BIIZOW T Z X TR THET 5.
http://okwave.jp/qa4105361.html
http://www.kikusui.co.jp/knowledgeplaza/powersupplyl/powersupplyl j.html
M 18 DY FNTE—Z N 2 & 2R T 5.

T\nt t=0;

void setup() {
pinMode (32, OUTPUT) ;
pinMode (33, OUTPUT) ;
}

void loop() |
t=(t+1)%2;

i (t==0) {
digitalWrite(32, 0);
digitalWrite(33, 1):

Jelsel
digitalWrite(32, 1):
digitalWrite(33, 0);

}

delay (1000) ;

]

X 18 E—% FIANREEINTH IV T s T A
[ 15] H7 Y o VEBICBITAA Ny T L —X%0E WA FIZ S O Caw L.

X 17 D777 ar7—7/0%, Fin & Rin 12 PWM W2 2o F55E L 258 T
Ez2DE, 190Xty N7y 7EBXOBEETCHNZHIITCXs LB 2615,
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http://okwave.jp/qa4105361.html
http://www.kikusui.co.jp/knowledgeplaza/powersupply1/powersupply1_j.html

void motor (float p)
{
if(p>0) {
ledcWrite(1, 0):
ledcWrite (2, (int) (p*65535.0)):
lelse{
ledcWrite(2, 0):
ledeWrite(1, (int) (-px65535.0)):

}

void setup( |
ledcSetup (1, 20000, 16); // channel 1. 20kHz, 16-bit width
ledcAttachPin(32, 1); // GPIO 32 assigned to channel 1
ledcSetup (2, 20000, 16): // channel 2, 20kHz, 16-bit width
ledcAttachPin(33, 2);: // GPIO 33 assigned to channel 2

}

19 H7V vy PHKE PWMEE§ 297 r T A (—H)

1 P
;— 3v3 GND3 gs = Eﬁi—
2 En/ReseT GPIO23/SPLMOSI |2 Pea e
—2 1 GPIO36/ADO/SYP GPIO22/ WIRE-56k ot
;_‘— GPIO39/AD3/SYN GPIOT/SERIAL TX % gjg——vet
-5 1 GPI034/AD6 GPIO3/SERIALRX  |—% REF
-8 1 GPI035/AD7 GPIO21/ 33 RST | s
7 1 &R032/AD4/TOUCHS 32 R8I Kok
8 | GF033/AD5/TOUCHS GPIO19/8 1N
9 1 KR025/AD18/DAT GPIO18 30
K % GPI026/AD19/DA2 GPIOY gg
~1—{ pPlo27/AD17/TouCH?+ 25
12 1 BMO14/AD16/TOUCHS/HSPLSCK 27 =
% RPIO12/AD15/TOUCHS/HSPLMISO  GPIO4/AD10/ % SERVO
s B GPIOO/AD11/TOUCH = ACADAR-
22— BFIO13/ADI4//TOUCH/HSPLMOSI GPIO2/AD12/ 20 :
GND 13— BPI0S/FLASH D2 GPIO15/AD13/TOUCH3/| — | 21120
41 Brlot0/FLASHDS GPIOB/F —| O O
- ~2—{ BAo1I/FLASH.CMD GPIOT/F =
T BY 'WI GPIO6/FLA —L
GND GND
1c2 = A
vee—|1 'y
\% - i MO1TOR CV1G
—| FIN + ouTt 20 20
RIN ouT2 O O
GND ﬁ|2
BD6222HFP  GND GND GND

20 =y a—FEARYERBIOCH 7Y v VmEE

23



21 zra—FHEARYVEIRSICHTY v VRIKER

(R 16] VU TIVIEE TR %Y, B2 florward), blackward)z AJj9 % & [Fix
S WERREI0 0, hGgh), ow)E AT H7-NCHENEE I D L HITH K.
PWM O#l#EE ¥ %% 50Hz, 1kHz, 20kHz &2t &8, ESEHO0&, =40
LRTHTEHEEL, BT L. 20kHz IZEEL, 250 PWM H AR THEY OH
FZIpoTWDEMNE I A e Aa—7TC 2ch [FRFICHHI L CHERE L. Zokix
20kHz OF%ETHWS.

[FREE17] — H AN AR S BT TV A, BIRIZEORERNTWDE). £-20F—
K DAz FTIEOT-RE (KE225 ), BT EORERND M. T O@EWIEAE
EU LT, FHPE L (F—U—F:DCE—%, WiLEN).

[FRE18] TIIMITIZEDY, DC =X OfCETFE22T 5. (Z O IE FERloiewn
AR ET 5)

TN LOHEE N
1. 7 X0
O JFAROMNT
@ A NF=VOENT
® RoFoIHH
2. NRURY—DfFWT
3. RULOFENT
O BEORDI, EFSE)

24



@ KU E
@ HHZXHMEOEE
@ KRBT, NEWRICEATH Y &Y
® HHFULL 2Ty 7 RU LD
® FHEKUL2  NUHRY AR LOfN
4. HoT7OHY
5. HAAHT - WBROMSF (TEREY ZRIET. KEZRERET)

.ﬂ;“"\‘-;,‘i"b £l 72.5_
e A

e

s

INLIEIZ T VS BIEEZHUICH LT —F TEET S (X 22).

25



X 22 J7ft&E—% LHIEER

[FAe19] P I L W BRIOALE (WIHIALETRYY) IZA9»9 KoL, EIREMT,
WFA2FTHEIESETHD. EIRD0. T4 2 T, RO BELIREDL L9105,

[FA&20] PD il & v BEOALE (WIHIRLE TR W) (2229 K o2 L, BIRE T,
MFZ2FTHERSETHD. I 7RD0. £72 PChbAEfRSZEY (#1213 r(ight),
l(eft)), F—AR— P25 7=NBET 2 &5 ITH L.

FREE21] DCE—XDHIENZ LY [hFHFK ObHHu—% 1) —A A v F ZHLIIZ

T 5. WF B F OERE R LEGUR & 00UE, a3 PD $l# oo BARLE 2 4
HIRICRET 2 Z L TREATE L EADND.
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9 PC7O4YSALICKDT—AOX>% - Processing DEA

0 B CHIHEE T Y D 3WOMEZ FA D FiEafiE L. KAETIIPC 7'r /T L&

T —2uX T ONHEEEZS.

b PC MMl Te ST VB L L C Processing & W %
(https://processing.org/). MFEEDOFEBRERFECHLEZMT 5720, AL LR THiX
HE L7752 CUTOEICHET 2 . 0 EORIEZ R EIC/ER L T oD 5. s

T ~OEJIL ESP32 @ 3.3V & A AV 5.

iy

=

[FRE22] 23, 24 DY TNT ST KAEGRE LT ESP32 (ZHEE S Lo IEE
U OEEEZ Y TVERFEICTCPC TRATD.

% Df%k, Processing D70V T LAEEW L, T—%% CSV 77 A VEXTHRIFT 5.
PrintWriter 7 7 A %13 %. Processing D~V 7 % &M, F—R— FEROBEH
PR, ENF—E ML DR AR L, 100 MR LEOREFEL TR TI S L 91

T5.

int ax,aw,az;

void setup() |
Serial.bezint921600);
1

void loop() ]

analogRead(4);

ax =
av = analozRead(0);
az = analozRead(2);

Serial . writelax>8);

Serial . writelaxt0xFF);

Serial.writelayw>>8);

Serial . writelavi0xFF);

Serial.writelaz>>8);

Serial.write(azf0xFF);
ldelay(?U);//wait for 20ms
1

23 MEEEL YA S5 A (ESP32 )
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import processing. serial. *;

é Serial myPort,

B8 String COM_PORT="COM3G™, //CONZES ZTHET S
g it time=0.
3 int ax=0, ay=0, az=0.
void setup) { // setup() runs once
size(256, 256) .
frameﬂate{ﬁﬂ}
L) TP I — 2R, EREIE921 GkbpslZEE
2 | myPort = new Serial (this, COM_PORT, 921600 .
void draw() [ // draw() loops forever, until stopped
color ex = color (255,0,0);
color ey = color(0, 255,0);
color ez = color {0, 0, 255},
i) FILEE
i ¥ (myPort_available()>=6)
ax = myPort read() * 256,
ax = ax + myPort. read(),
ay = myPort read() * 256,
ay = ay + myPort read(),
az = myPort. read() * 256,
} az = az + myPort. read{}
S
time = (time+1)%256,
fill(ex):ellipse(time, ax/16, 5, 5).//xEiE
fillley).ellipse(time, ay/16, 5, 5).//yEiE
fill(ez) ellipse(time, az/16, 5, 5).//zFEiE
printintax,” ", ay,~ 7, az).

24 IERERVHEFHAH LY 7V 7T A (Processing ff)

J:%E‘U‘ > 7L Cld Processing H® Draw B C> U 7 VilfE 247 >7-. L2>L Draw 4
ﬁ W 60fps CTHtAHINLBEETHD. L0 EHEERV LIEMRRT — X iléka 355
ZIIRA DR B 5.
Processmg DYIVTNIATIZVIEZ ) LELGACERRMAE LTS, £7
serialEvent Bk % %7 5. F 7= bufferUntil Fa'é%(%fﬁﬁb\f, B D SCEDRI-RF I 720
serialEvent 23 AET 5 L9125, ZHOIFRBAKO~N T THENFZHTH~RHZ L. Zoft
FZAL D 72DIZlE, T— X ORBIFFED LT UUE 7 v ¥ LIES) ZEET 2HLENH D
7o), —[HEldH7- 0 OEZAZEIT 1byte H42 5 (X 25).
FLZOR, Z 2 nmd BUEN T —Z PICERIIN DS Z L 2 RT O MERH L. SO
AD 2213 1ch H72 9 12bit THHDT, Z DAL, TAL 6bit TOHEETIIE, T —FIiT
T T 0-63 DHEPHICINE D. 7 v X OFUE % 21X 0xFF(8bit T D& g4, 7—%
CHRESCENER D OEITRL 5.
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X8 —4 vﬁﬂﬁ:—é’" zﬁﬂl:rﬁ—@ 74 (0xFF)

00 6bitT—% 00 ebitT—4

25 T—EFL T v ZDH

BEAAL bOT—H EFAHTICE LT, T—420 [WNHE] BIELWT & 2GR 2N
HETHDH. mbed vA T NEDFT—HL, mbed v 2 2EENTHHXA I, PC
DTy T LERETLHZAIT, 08I0, YHiT — 20 0aE->T0DH0E Ll
WL, ZEhT—Z D234 REPGIEE > TWDH AL H 5.

Z OBEZE RIS H720121%, FH—IC PCHINDT—XREDY 7 =R MEE% mbed fil
BB FIENREBZ D, T bEERERTEN, 26 DX HICPCHDOT O T HTT
v B ETRHICIEER T 5 0D FiELH D, IS L > THIRIOFEAH LT — & DY)
NWHBRELLRBi#kshs.

vaid serialEventiSerial p) |

ax = p.read() * 64, //upper Bbit
ax = ax + p. read(),
ay = p.read() * 64,
ay = ay + p read(),
az = p.read() * 64,
az = az + p.read(),

while(p. read() 1= 0xFF) ./ / 2w EF T ul

I f(WriteToFile=true) |
output. printiniax+" “+ay+" “+az) .

26 VITNARY MNTOT v & DOEF#E (Processing)

bufferUntil |2 X 2HI 0 IAABIEKOERIL, 29 LeHIVAHLREEKOH & LT, serialEvent
B WO SN 0N RNTEDICHBMED WA T AL Z b 5. FlZiX
serialEvent %1%, bufferUntil 23FFIEN 72K OB#EINC (% 72 Processing @ setup F%E/3
bRV HIZ) FEHEN DS LW, FIZIXZIC LT, FEFZRALT 7 A D
HEfF SIVTWRUVRIEET T 7 A VEZIABPELDEONTPRAEL D, T 9 Lie T
BIEIE RN —[E ) FAET D, 29 LTIt LCT Rk y 7 R 3ms 2n 2 &
ReE23]  WdEEE o 3#hofiEE: 1kHz TRk L2\, ERLofigiiz 252, ESP32
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2>% 1kHz (1ms &) <TAD Z8#i, U 7VEE 217V, 7 — X Zitéktd L. ESP
MOT— 2 BUSHE 2 EfEC T 5720 27 28824 A ~—510iAB %479, 1ms
JAMITHBEITE CWA Z L 2 BT A2, X477 ¥ X VI OR S & ] X
RS, FynRa—7FTRETS.

ESP32 (ISR fifRE D 2 A ~—FI 0 AL Z R R 5.
http://[www.iotsharing.com/2017/06/how-to-use-interrupt-timer-in-arduino-esp32.html
https://esp32.com/viewtopic.php?f=19&t=2481
https://techtutorialsx.com/2017/10/07/esp32-arduino-timer-interrupts/

https!//github.com/espressif/arduino-
esp32/blob/master/libraries/ESP32/examples/Timer/RepeatTimer/RepeatTimer.ino

Attt fotsharing, com/ 2017 /06 how-to-use- interruet -t imer-in-arduino-espd?, bim
Afhardware timer
bw_timer t * timer = MNULL;

void IREM_ATTR onTimer(){
Serial.printn( " here”);

H

|

void setup() {
Serial.begin(921600);

timer = timerBezin(0, 80, truel; AR AT =T 21— )LOEE. S0MHz B0 T T4 i ki us (2340
timerbttachInterrupt (timer, &onTimer, true); A/RTAE LEEIROESTE

timerhlarmfirite(t imer, 1000000, true); AR L EERDSRTE. 1§4=1000000

timerdlarmEnablelt imer); SR A —5EE

Serial.printIn("start timer™);

1

void loop() [
i

27 FA=—FIVRABOY L TNT 0T T h

EFEIX Processing fll> Draw B D AN LR WEHIO FIETED, £bZ2 62 VT L
{5 % USB2.0 X H T1T72 > TW 472, IB{EIFXERRICIE 500Hz F2 &£ O B C{Thbi Tl

é.;@t%742/®&5Tilﬁhf%/7)/7ﬁfgf% PC TORUGHZNIZIE

72 1kHz /L—7"Cld72\. PC Z ANl — 7 2T S BICITRE L 70 5. &l
HEIL—TiE~A a VN TEEIEEIRETHB.

WRE 7 DJREFEEFH 72 ETIX R W WGHRAINME L 22 508, U T 2 A AVERNLEE T
WIGEIE, A ary EOAEVIRFETHZ b L<ATbd.
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http://www.iotsharing.com/2017/06/how-to-use-interrupt-timer-in-arduino-esp32.html
https://esp32.com/viewtopic.php?f=19&t=2481
https://techtutorialsx.com/2017/10/07/esp32-arduino-timer-interrupts/
https://github.com/espressif/arduino-esp32/blob/master/libraries/ESP32/examples/Timer/RepeatTimer/RepeatTimer.ino
https://github.com/espressif/arduino-esp32/blob/master/libraries/ESP32/examples/Timer/RepeatTimer/RepeatTimer.ino

10 FEFRBIS

AEER L CWaA AR — Rt Wi-Fi B L O Bluetooth O£ Y = — /L& F50.

10.1  BluetoothSerial

BluetoothSerial 74 77 U Z MW\ 5. fcHih® Arduino-ESP32 BRETHITH Vo m—
RIZEER .

https://github.com/don/BluetoothSerial
https://blog.rogiken.org/blog/2018/04/11/esp32%K3%81%A 7bluetoothserial % E9%80%9A
%E4%BF%A1%E3%82%92%E3%81%97%E3%82%88%E3%81%86%EF%BC%81/

http://web.is.tokushima-u.ac.jp/wp/archives/646
https://techtutorialsx.com/2018/03/13/esp32-arduino-bluetooth-over-serial-receiving-

data/

http://web.is.tokushima-u.ac.jp/wp/archives/664

PC I ¢ % Bluetooth 7 /31 X ZB8013 25 &2 U T /VR— MR X TRIBIZR D DT, 20D
BITWFE O T NVBET R T T LAEETIZRV.

723 Z @ BluetoothSerial TR &7 — % OIE[FITIT A & OER.

(AR 24] 7 ¥ @ Y —7R % Bluetooth #£H T PC 22 bH#ET 5 L H1c¥ 5.

10.2  Wi-Fi

Wi-Fi IZB L TEEL OV IANNV—F 2 2 F0EHE L 72> Td. Ll ESP32
L Wi-F1 O7 7 8ARA U FE L TRETDHIENARETH Y, MFEETIIZOHIEEHE
I HENRENEEDbND.

28 ¥ 29 |2 ESP32 & Processing %> 77 u /T AEoRd. ESP32 D7 vl T A
T, loop BA%TlI7e < DD while L THE[R/L— 7 Z1E-> T 5. Loop BIEITEEEEN
IR IS A 72D Tl T 5.

http://mukujii.sakura.ne.jp/esp2.html
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https://github.com/don/BluetoothSerial
https://blog.rogiken.org/blog/2018/04/11/esp32%E3%81%A7bluetoothserial%E9%80%9A%E4%BF%A1%E3%82%92%E3%81%97%E3%82%88%E3%81%86%EF%BC%81/
https://blog.rogiken.org/blog/2018/04/11/esp32%E3%81%A7bluetoothserial%E9%80%9A%E4%BF%A1%E3%82%92%E3%81%97%E3%82%88%E3%81%86%EF%BC%81/
http://web.is.tokushima-u.ac.jp/wp/archives/646
https://techtutorialsx.com/2018/03/13/esp32-arduino-bluetooth-over-serial-receiving-data/
https://techtutorialsx.com/2018/03/13/esp32-arduino-bluetooth-over-serial-receiving-data/
http://web.is.tokushima-u.ac.jp/wp/archives/664
http://mukujii.sakura.ne.jp/esp2.html

#tinclude <WiFi.h>

static const char *ssid = "ESP32Wifi”; //Change here
static const char *passwd = “password”; //Change here
const [PAddress ip(192, 168, 0, 33):; //Change here
const [PAddress netmask (255, 255, 255 0):
WiFiServer server(5204); //Port id. Change here

void setup() {
//Serial for error tracking
Serial.begin(115200) ;
//Start WiFi access point
WiFi.mode (WIFI_AP) ;
WiFi.softAP(ssid, passwd):
delay (100); //wait for event SYSTEM EVENT AP_START
WiFi.softAPConfig(ip, ip, netmask):
[PAddress myIP = WiFi.softAPIP();
Serial.print ("AP Started. my[P address: )
Serial.printin(mylIP);
server. begin():
Serial.printin("Server started”);

void loop() {

}

char rev;

WiFiClient client = server.available():
if(client) {
Serial.printf("New Client”):
while (client.connected()) { //Main loop is here
if(client.available()) {
rev = client. read();
client.write(rov+10);
}
}
client.stop();
Serial.printin(“Client Disconnected. ") :
}
delay (100) ;

28 Wi-Fi 0¥ 77 75 A(ESP32 )

import processing. net. *;
Client myClient;

void setup() {

print("Welcome to Wifi Access Point sample code. ¥n");

myClient = new CGlient(this, “192.168.0.33", 5204);

int ¢=0;

void draw() |
int t;

c=(c+1)%100;
myClient.write(c);

t = myClient. read();
printin(“sent:”+c+"received: "+t) ;

29 Wi-Fi %> 7 v7r 75 A(Processing i)

[FRE25]

VoI Ta T AN L THRD. IP 7T RLARST VB ARA b

&, NAV— REIMEEICAEZ D Z L. ESP32 DEZIAANBKDboT2H E, PCH DL
Wi-Fi O7 7 EARA > MEHEL, #ktd 5. D% Processing ZEi2 L CTHh 5. )
EOREREZDELEZ LAR— T 5. PCUTY U T AVEE T TE=4 D 72T
9. EESP32 ZENA NNy T U —ETHENTZ L TERERELL THD.
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11 $EEEMIT TIPS

WORENLETT. HE L TCHAENZOF52 0 b0 2 F92, Zo#FFICRE-
THIHFETIICEE L, Rl s ST im0,

s WIHEEH, 2~5 EDOFHH]
BHE BREEEA
N DT
A A F B OEHED JFEE
LED R OEFEHA O IR (LED OF¢E), 7 A% T LED Ol % %5 ik
RC % —"R OB O & 72 5 PWM DR
FrvaAa—FICEHE (MU HOME, B Y B &AW I
HHEHE, 6~7EDiHH
FT T A
JE 7 i1 D 7 R
SPI AFY, > 7 F LY A ZOFHNG, LTC1660 D~ == 7 /L% BARNGH A
YT TFe— b EFET — A EEO PR
> FvmAa—FICXHE OB N T EME D HE)
2HMHEH, 8EDHH
> Tl a—XOil, T—% K7 A4 NIC OFiA
> T IINLTOMEG (ZAUIMEBNCZEZ 5)
o 2HMAYEE, 9 EDHH
» Processing O RG], WEEEDHE I (T OV TiFRL.
o 2ARMIB KA, 10 EOHH
» Wi-Fi, Bluetooth E< = — /L OfHEZRF0AT.

vV VV w V V V V V VYV

COEEIIFREENEREO T L LR ETOT, EPICHEELE L & 5. HEEEHIARE
ETTDT, Tl IFIITEBEDO~NTRIC D~ =T Vialre £ CTHAEL RV E HSE
FtA. LoV HEEITNIETED BVEVAREMETIETERY) V) EBRIZE > T
L{EHrarbe— LT EEN.

MREfRR (T3> 7)) OENLRTPIELHEEL TSV, FIZIEEE LVMESFHIE S L
THZRWES, BEST7 V=X LET. Zhi, 772X THMTEBENRH TS Z
EEMER LT [Ih— NORE)NY 7 NORENZEIY 2051, WIZHEEY 7 N TERRLT
FE{E ORIENZ LS ETIV 43T 51, &V D 24T X 5 AIREMEIR R 4 (B S8 T <
IV, FIOTREETRAEREVuBRBE/ TATIEI DLWV IBENRH Y EHA (L
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RN—MHOTF =2 Z2WHHEDEWIFRM) . [TRE /F v v Tl THIe ? | iTHANTHE <
IolzrTiiZav.

7u 7T ML TE, if 3¢, for 3¢, while SUFEEL TWTH, HHMEICHLTED
E07%7 v T MEEZEDLRXENE WV OIFAITR > T RVOREBTT. FTUA MR
— FCELENRTe 7T A2ELLVWOIRUTERLANDS, Y0/ 7 A0EEEEST
WIREZH IO SETLEESY. ZhiF7e—Fr—r2EC L0500 TEH Y £4
Ao RUA FAR— R TOFERIEN S E D70 L BRI > T &0,

IO TWVRWYES IZRIWE D T EEWV. #EHESoCiBRIT UL, ZHiiiE
%%< LICHEET 2O THZENALZRLTWTT. 20 oTWVRNWIZ L2 TEMNE
RO EREBICAR THE I LB ERTE AT/ 1.

VIED & 5 ICAKGEE OFRE ORI

s THITLY—REN—RUIT =2 T VEFRICHIRET HMERDH D L D K
o TNY (ZHl) OWEE, TAZRLETTaRNT NI —LTHD EV D Hik

e BVl hwRTV AL MOME, V—Aa— RiIEEORGF N KY WD (KR

e Do TWVARNIEZITENSRNEE

T H X OIRT Z ENRUNIARY 7
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[1] ESP32-DevKitC Getting Started Guide
http://esp-idf.readthedocs.io/en/latest/get-started/get-started-devkitc.html

[2] ESP-WROOM-32 https://ht-deko.com/arduino/esp-wroom-32.html

[3] ESP-WROOM-32 DataSheet
https://www.espressif.com/sites/default/files/documentation/esp-wroom-
32 datasheet en.pdf

[4] ESP-IDF Biffi. Arduino BiBE& 358720 ESP32 O N TOMREEZFIHTE 5L 51
720 £4. httpsi//www.mgo-tec.com/esp32-idf-howto-01

(1] AT 7 AR B AT ) AR YER 22 BB

2] T <D AT o FRIEM

[8] kT Y2 & EHi SPECIAL TOP 7> 72 & 5 M)

[4] +F 2% &k SPECIAL [OP 7> 7 IC i&H / — b

[6] R 7oA XM SPECIAL IffUEXIfiE 7« X0« Ao xa—71EH /7 — ) CQ
ik »> SPECIAL ¥ U —X. WRITHEHER T, AMEZEE LI ANDORD AT v 7 HT,
FEIERICEBTHH A T TT. ZHUSMCHRERICENTHD b7 P 2 & Fif
SPECIAL (X & RVa5HE.

6] hT TR EA RECEAML TWET.

] PIC Lt&>HDEFTIE PIC o7& TIERTTN, B FBROMHNES

8] AL 7 bhr=s X HEETHEAWEF L TWET.
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