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void setup() |
pintodz(4, OUTPUT):
!

void loop() |
digitalWrite(d, HIGH):
delay(2607;
digitalWrite(d, LOW);
delay(2607;
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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
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3] 47 NAA v F &MY L LED K5 K 5127 % (digitalRead BI%D)

4] FAHRT 0 7T I TIZHOWTHE L, FliABE W70 7T MIWET 5, A
A v FZMF =N LED 2853 5 X 9129 % (attachInterrupt BS%0
%% . http'//gammon.com.au/interrupts
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TNVEERY 7 FEHWS (RealTerm, TeraTerm 732 &', Arduino IDE O = % #&RE %
MAWTHEW)

RealTerm http://realterm.sourceforge.net/
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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



http://gammon.com.au/interrupts
http://realterm.sourceforge.net/
http://sourceforge.jp/projects/ttssh2/

3 F 7 hAA vy FEIRERD



4 MEREL Y

-

KXR94-2050 & ¥ = —/L (http://akizukidenshi.com/catalog/g/gM-05153/ ) =M%, =
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%, ESP32 ® AD Z#LT 7 4/ kT 0~38.6V & 0~4095(12bit 2%V 4T THI1T 2,
Z AU D Arduino 1 7)(10bit) & (372 % D THE,

ESP32 |Z AD ZH#aZBI L TN OHIFINH VD . H21L Wi-Fi#8ae 2 556128 H
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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
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int ax,av.az;

void setup() |
Serial.bezin(3800);
h

void loop(d {
ax = analozRead(4);

ay = analozRead(0);

az = analozRead(2);
Serial.print{ax, DEC): Serial.print(” ");
Serial.printf{ay, DEC): Serial.print(” ");
Serial.printinfaz, DEC);
delay(500);]
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PWM HAZFIHLTRC (F¥ay) —RE—XZENT,
ZIMBIERICERR L CWL  RCY—RE—HX OFENZ T KERPILETCZNE TH USB
HETIHRALR S 5 7= DAEREIR (5V) 22721, RCY—FROERIZIZ 26 HD,

o FHRIIHA XM, B WV rTr U ERHWDS, EREICRWBIZED RN, 7272
LE— & ZBRE) T 55 LEFE I IEI RV Z VW 5,
> NUETOFEITTRY v 7R 1B TIEDOHE] REEXSRT D,
> NUHEfHTFTOFE http//www.youtube.com/watch?v=S5{7jueQHr8
> BUANUEAITERZE http//homepagel.nifty.com/x6/elecmake/solder.htm

PWM 5 X O'RC Y —RE—& OfIH A IETH 21X TR CTHH,

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
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T ey anoe =
g— EN/RESET GPI023/SPLMDS] %
— 1 Griss/A00/SvP GPO22/MRESCL |2
2 Grinze/ana/sv GPIOT/SERIAL T |22
S 1 crins4/ans GPIN3/SERIAL Y |22
— cros/aDy GPIDZIWIRESDA - |-
—{ cPo32/a04/TOLCH ahoe |
—{ GPo33/A0s/ToUCHS Gro19/sPIMED 2
—{ cPo2s/anie/oal GP018/5PLOLK o
A9 1 cpinze/an o0n2 GPIN5/SFISS |2
% GRID27/AD1 7/ TOUCHT + GFI017 %
<5 GPI014/AD16/TOUCHS/HSPISCK arots -k
15 GPo12/4DI5/TOUCHS/HSPIMED  GPID4/ADI0/TOLOHD |-
14 o5 SERVO
B i sl GFI00/ADT1/TOUCH! /B00T =22 1 eADAETES
15 1 Gpiois/aD1 44 TOUCHA/HSPLMOST  GPIO2/AD1 2/TOUCH? O
GND 18 1 copng/mA asH e GPI1E/A01 3/ TOUCH/HEPTSS |22 = P
% GPION0/FLASH D3 GPIDS/FLASH D1 % 3p 2[0
18 1 crioit1/ALasH oMD GPIOT/FLASHDO |2
19 1 5 — GRIO6 /FLasH oK. 2 J_
GO N

X 5RC ¥—AR[EIRE

D

[

BT PCH0Y U TIViEE T —RT— &@k%%ﬂﬁﬁéo%2ﬁ09®ﬁ@%%
%y PCHNZ Y 7VEEY 7 R TRV, v m2a—7TPWMES %2827 5%,
JVAE, 2OV ARIEITEE C B VI T0 D (UA Y B A a—TF TR L EWT
HLGETZ O Z AL B OMEETY Y 7T v L, LA— MIRHTHZ L)

U TVIEE T PC b DA S 242 7- 9121 available B3 A iV 5, SR IZ XX 6 D
XoITh 5,

void loop() {
int incomingByte:

if(Serial.available()>0) {
incomingByte = Serial.read();
CCTELNTELF—ICE L 0E

}

delay (15);

6 RC —R & U 7 Vi@EfE
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ESP32 /X 8bit @ DA Z#igs%a 2ch £f> T\ 5, ' O Arduino BREEIZIZ T e 71 &
L T analogWrite Bt SHE SN TV AN ZUE PWM IZ X 28U 7 e 7 i Th
%o Tkt LT ESP32 13 EERIC DA B 2479 Z &N TE D,

FReES8] M 7 d X 91T dacWrite B%i & ffi - T DA H A Z4TV., HAOEEE A 0 2 a—
TTHERT D, ZOHITIE GPIO25 (DACL) b EN5, EPo ko RN
SNDD. FWIEOEL XOEEEE, 2205005 loop D AR &2 K X,

lint i=0;

void setup() {
]

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

7 dacWrite BB X A7 Fu 7HA

FXT U TRIEOMEE LTA ¥ 7+ 2 RET S5 (KM 8), ZOMEBETIIRD Z LATH

NTnod,

O DADPLDAINEEZ C1L & RLICEDNAIRNAT 4 VX THETRD T >~ b,

@ FT7 7 (HHARERE NIM4580) O AR A THIbE, #E=:1X R1. R4 TH§

Eo

HEREOA 7 v FEBJEA R2 & R3 TREL, X7 7D VHI AL,

C3 LAY T+ OEBUC LD NARAT 4V EZ THDOBETRES T > b,

AXTH X I IPOATT U RAE—=TITHI),

o EMar T UV OMMEICER, HEAXT T OMIE TS (ZHIERED)

s AXTF UV Xy ZIFERICEMTTELXATEHVD, AT LAV Y v OGS
Ny =1

o AT UYOHEMEI— NIIFEDD L OITT D,

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

© ® @

FRT AR OV T Fad R F 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
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7038 ESP32 @ DAC oD N TEHEA VY 7+ 0 2B 5T 2L B ARETH Y . FNEITN
HHTHNITA LT o 7RIS,

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

X 8 7rwuZHALART U TEIE

[FREE9] SITRLIEEHE., avFrREDE X, ZORIEMEROEIERITN D
Dy ZHUIZE -2 TO0~33VOEEAINIED LY IZRDETFREINDSD, Cl & RLIC
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KDNANRRT 4 N ZIZK DTy bATREBEEITN < 20y (B 21X httpi//sim.okawa-
denshi.jp/CRhikeisan.htm FJH), 4 ¥ 7 4+ OEBUEN 32QD L X, C3 LAY 7+
NCEDNANAINRNAT A NZIZE DIy M4 7 AT 2D,

RBIOX S MBI R A—T A AEKIX, A Y742, AC—IREDAFIPIERIN
TIEHELDTANALRNRTZ A NVEOEERPEEEIND T IR, AMEEmEFICE LT
WIEEE & B2 2 O 1ZEARIg 7238 Y |

[FR-E10] FRRICIEE A ERL L, [RRRE 8] D ATJETEITKE L CA ¥ 7 o+ &2 B A4
WCHD (EfliZeA Y7+ b2 b ), EledvrRa—7CTHDEE Z i
BT D, ZOE WKL DA R — hOEF L ITR/>TWDHIFTTHD, EOLHITR
o TnDH, Elle®h (B b l{iEEOEA, I Rail-to-Rail)

[FRE11] PCINHDY U TIVIBETA Y 7+ L OEFEZHIHT 5, 1-8 DEEZ %D L TR
LIT77 YTV R BES X295, PCANE Y TVBER Y 7 S TRV, [FRE 7]
DY —AEBEIZTTEV., 22 CIIERREEREOWE % E£HT 37D, micros B
&S, micros BIEIIT v 7T AEEIRE B BIEE TCOR 2~ A 7 v P HNL T
TR CTH Y . ThE 1/1000000 §AUXBAEDKFZI B HAL TR v D, #2013 f[Hzl
DEWEDOFEEH LI-WIEE, BEORZN tlsl thiud, sin@z )% Hh+hn
TRV, EREEHITHT I 9 IR T, e Ra—7TEREOELZ
BT D, FEMICBIET D L REBROEENBIZENDIET ThDH, Z2H 5 loop B
DO—JEHHNZ D> TV B 2R K,

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));
}

9 micros B%E AV IERLER H 5
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7 5MF1FD DA (SPIBEIEIZ & HR— b DILIR)

ESP32 21X SPI @EEY 2 — A EEHAE SN TV, ey Z & TR— M &HEET
HZ NS, = 2Tl 8h @ 10bit D/IA R— K 2 EH 4%,
SPILEEIZOWTIEI FRETHYE, 7 b RAXZHMEL TV D Z L ASHIiHE,

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

A D DA Z5ffags & LT 8ch10bit D/A =2 /3—% LTC1660CN Z# % (X 10), Z
DEBIET—F L — b2 EbALHBROCHETZ2FRTVEIDOTERILT—FV— b2 AR,
DA Z#igz DEIR L 77 FOMICEELZEDTZOD a7 %% Aivd, 10pin b4
VN, oz 2pin (X7 7 REBVIZL TV,
http://akizukidenshi.com/catalog/g/gl-02794/

ESP32 (2% SPI, VSPI, HSPI ® 3 ff¥H D SPI@EE Y 2 — L H#H S TW5b, 2D )

B SPLIZNEH 7 7 v = AE Y EO@FEHIZHEDIL, Arduino BRETIIOZ VO EL B

(VSPL, HSPD# {5 Z L2/ b, ZOT7A4A 77V IIFICEFHEENGNLI TH D
(2017.12 BIFE)

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

https:!//lwww.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
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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
}g 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_

[
=
]

10 8ch DA ’R— MEIE (10pin O¥RTFZ2H\V\R-7= 2pin X7 F 2 KE 5VICLTW
%)

(12l TROVTINT T T L@ L, AR a—T e o TG & Bl
o DXy IR LT A EFERICEETS (CSE 2 NI T ETH, £
PuRa—=7D Y HOENLOHE KR TWD, 2507 v—7 2, CS B
Z N VU HA{E 5 & 3 %, http//download.tek.com/document/557-17291-3.pdf
http://download.tek.com/document/3GZ-24924-0.pdf ),

ZODREEDLA I ZIFED LD RBRICH D7, £ 51T LTC1660 DT — X 2—
FOZA I TF v — b EHB L TR,

16bit DT —ZFHET 07T LL ED LS RBERICH DA oz bid LTC1660
DT —H v — F L L THY D,
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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) :

}
11 8ch D/A Z#i358 LTC1660 B>t 4> 7L,

TRIGRER

Type

Source
CH1

Slope

| Falling

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

12 HIEME 5B

(R 13] F v RNV ERRE L CEELZ 1T 55 EERT 5,
void DAout(char channel, float voltage)

16



LTC1660 OF —# > — & BRI LTF v V RIRED FFiEEE 2D, EEE 0.0 025
5.0 £ T float THEHRDL L HI1CT 5, £D LT, 8h ZNENNLIRE LR
LEWEEOEZ R AL, Ao u R a—FClEAZBET 5, EMREERcH T
57D [FE 11] o FEE WS,

7272 L 8ch 43 ® sin B¥ % U 7V A AZEE T DI 230> 0 loop JE I <
ROME LR LR bR, Lty ZOMEEHRET 57-01I2iddH 500
setup B CHAT -2 07 —7 v (EH]) Z1ERK L THEL,
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8 DC E—4X D

MAXON #1:#4 DC & —# (RE25, 10W, 118746) ZBi##h %, fifl9 2% DC E—#|Zid= =
— 4% (HEDS5540, 500CPR (CPR: count per revolution)) 23Tk v | (i Z 5HHI L 728
Ll 5 ENTE 5, HAOIKIEH 7Y » 2 IC @ BD6222HFP % 7 %,

T a—ZIONTIFFI AL TR THE T 5, FHZ 4G E— NIZOWTHEBET 5,
http://ednjapan.com/edn/articles/1203/16/news012 2.html

http!//www.geocities.jp/horie_ryu/page010.html
Arduino BIEO = a2 —F|\ZHOWTIIFEHRICKREO Y A B3 H 5,

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

SEIETFRObOEAND,

https!//github.com/PaulStoffregen/Encoder

TATZVIEXIDEDA=a—nb, (A7 yF| > 94TV I N—R] > [T4
TIVEREH] TRRENDTAT TV ~vR—T % T, "Encoder” TR UL TL %,
L L 2017 4 12 ABE, ZOHETA VA =35 L ESP32 R— K& HHR— KL T
WRWAR—=D g A VA R—LEINTLESDT, FEITZIPX Vv — RT3,
Eitic7 7+ AL, ICloneordownload] TZIP ¥ ua— K, D% Arduino @ IDE 7>
bAYR— T 5,

https://lwww.mgo-tec.com/arduino-ide-lib-zip-install

B 18 #5312 5V, GND, T ¥ %V AB 87 5, RBAMNTF v x/Lid 5V &
L33k A—L2 DIPTSR THZE (eI T o 7EREVS BETHZ L), T
Ty TP L CHEN RNEEEEEOBRICAREAEEAE LD Z ENE,

EVEE S

ForrFid

Ia—4 HkE a2 ES"
Pin 5 F v w3 LB
Pin 4 Veo

Pin 3 F v LA

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

AT Zdr—TI
M ES : 3409.506
3344 (Harting 918.906.6803) |% GND

I-FECEROGRCERT R

X 18 =va—# v UEE (HEDS5540 D~==7 /1L V)
V—Za— RiIkD &k 51272 5(GPIO B> 21,22 #HVTW5), 500 »LR/—FHDx
ya—Fx 4EEE— N THHA LTS (—EEM V20, U 7 VIBEITRROHE
MWD ZHETRY @HICEHEL TV,

F ¥ A3TAB|

e L RO =
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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 14 rva—FEHEbrIArvrars s A

[FRrE14] Tra—XEHn, TE—Z DA LA, >V 7 VEEIC L > T PC
WWERLETALHICT D, AEIZT T ACER L THRRT 5, FiE - Wi HmEIc—
B EHTE2n OBENERINDDFERT S,

(2E) ~Af aickdrzra—FEHIZESEZRBERC /D T FORY ZIEF LR
AL, ThEELHZERH S, ESP32 TEOREAULAMKRBEIETHLIN., b LAET
AT T FEH IC(LS7366 %5) & WA 7 EOXERNEE Ly,

RIZE—F ZBRET 25, H7 U v PREIRIZOWTEIF XX TR TEET 5,
http://[www.picfun.com/motor03.html

T EkEh (H 7'V v VBEEh) 1355 5 35 Tl 72 PWM I X 0 BRAGICHIE L CA 5,
A (a1 9% BD6222HFP @ /213 1.27mm E v F72 0 Tl O MR e >~ F (2.54mm) |2
B D0EN DL (K 16), vy FEMEMR A O BRiT BD6222 O FE A3 % b1 2 82
it L722n K D129 52 & (hicgham B 82 GND IZHft S 41TV %)
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http://www.picfun.com/motor03.html

X 15 BD6222HFP Ot v F245 4

BD6222HFP OWHE Y = — /b L4, BEHEERIZX 16 DL KV, FinRin HFE T
TUANVANEMZ D Z EC, Els, WlE, 7L —F%, XA My T EEEATD,

BIR & GND ORI 10uF O = o7 ¥ adkite, =207 HIXERELED 2 (5L EOHED
HOLLDOEERST L,

Bk 5 K9 IcE— 2 EEEH OERITZ ESP32 o 5V EIR & IRNCHET 5, GND [FE+Eo
Pi ke SN2 b,

Table 2 BD6222HFP

BD6222HFP = BTA Y
vrer 1 VREF | VREF AIZEEEA AN
2 ouT1 H i F
Fn 3 FIN AN (E)
an 4 GND GND
5 RIN F A (GH)
6 OUT2 HhiEF
7 vce &R
FIN GND GND
Fin 2?2 RDR222HFP
Table 5 REER
FIN RIN VREF | OUT1 | OUT2 B £(OPERATION)
a L L X Hi-Z* Hi-Z* | A8 234 (i)
b - L vCce H L IE#5(0UT1—0UT2)
c L g vCcC L - #E5(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 IE#5(PWM #l# B)
h PWM H vce L PWM | i (PWM Flf#H B)
i o L Option H PWM | E#(VREF Hl#)
j L H Option | PWM H E85(VREF ###)

*HIZ &1, HAFSLZASHOFF ORBTY., Ah - UL—LRRGY, FAA—FHARREALRBIZE>TVETOT, TEE(EEL,
X : Don't care

X 16 AHMEY 22—V EmT4, BEEEXRBD6222 v =27/ V)

20



E— X 2 BE T 5 BRI ERH OZENMERZ NN D, ZOERITELEORE. I L OERR
DY Iy FOERENARETH D (CVCC EJR: Constant Voltage Constant Current power
supply), —fxJ7Z2 @ & LT, HllRERAmMO & ITEBEEERSE LTEHx, £hz b
Sl EXFEBRBEIIC/ZLD, ZHUCEIVERDOU I v FEED » Ny
ICRELTHL ZE Ty a— MEZLDEBOBER T 5, £ | g

T Y X v MR R BRI S 2 & T, EBIIRY LT v
Babd D,

AR TITYPNTEREE 12V, EitY I > b 0.3A FREIZERE
T 5, TOHEE EORBEN 2T IEERY 2 v & 1.5A FE
Iz BT 5,

CVCC &EJRIZHOWTIIH 2 X Fre THE T 5,
http://okwave.jp/qa4105361.html

http://www.kikusui.co.jp/knowledgeplaza/powersupplyl/powersupplyl j.html
K 17 DY I TE—XNEI 2 L 2 ERT 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 17 ®—% FIAREENTH AT a s T A
[RR&E15] H7YU v VEBICBITAA Ny 7L 7T L —FOEWEFI A2 50 CallE X,

X 16 D777 ar7—7/0%, Fin & Rin 12 PWM & 20T 5% L2508 T
EZDHE. 1I8DEHI Iy T v 7BIOEKETCHOEZHIEITEEEZBND,
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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

}

B 18 H7Y vy VHEEZ PWMEEIT 5V Irrrs s (—#)

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

X 19 zyva—FHARYVERKRBIOCH 7Y v IRE
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X 20 =ya—FHEARYVERBIOCH 7Y v VRIKER

[FREE16] U TIVEETHES 2150 . Bz X florward). blackward)x A 119 5 & [Fiis

S EERE) Y oV | hGgh), low)Z AN T H-NCHENET I LD Lo icH k.
PWM Ol 3% % 50Hz, 1kHz, 20kHz & Z5 (bS8, RO OLE(L, E—F )
LRTIHIEEBZEL, EE8Y L, 20kHz IZREL. 2250 PWM H AR FHEEY OH
TNZIp o TNDEMNE I EA v r Aa—7"C 2ch [RFFIZEHH L THERE L, (B3 5<
20kHz TIFBEENCTX TWVARWEd, ZHUIREE > MEICRERT 2, ZoZ Lizon
THRRD L) ZDtkiE 20kHz OF%E THW D,

[(FREE17] — NS ST TV AR, EBIRIX EDOERERNLTWA D), Fl2ZDF—

S OEEE T TR (G255 1), BRI EORERNS M, - OENEARE
B U BT, B L (F—U— K DCE—#, HEEN),

18]  FAIMTICLY, DC E— 2 OMICHRFE 21T 5, (ZO®WAME FRICHED

RN HET D)

TAIMTOFEBNE

1.

2.
3.

7B XD
O 7 XADMFENS
@ A RF—=T oW
@ RrFoiTbl

Ny R Y —DfEW T

R UL Offiv
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BEORED S, ETFEEH

INDRIR LY opia

TN E D80 EE

RbITF, /NSNWFICETH Y LY

Rk RU L1 AT 7 RU LD

REER R UL 2 NUHY A KU LT

4. Xy 70U

5. AT T\brof (TEEY ZhET, KEmERET)

® 06600 6

T ———yoF

ZHUBIIT VI BEENUCHT LT — 7 TEET S (¥ 21),
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X 21 J7fF&E—% LHIHER

[ 19] P Hl#NZ L0 BRIOALE (FIIALE TR (2 ) K o2 L, EREMT,

NFALFCEEESETHD, EORDN TA V% BT XK BLRED L HITT D,
RBZOLEON—TEMAEFAIL, ¥IZ 1kHz V=7 DERFSND L O T 5, 2D
72Dk T2 X A <EI D IAHZEZE-TH, loop B#H Tl 7z wait ZHATH B
WV Z OB BERTHEN D DWW R Y [FEIERIZEIIT 5,

[F5&20] PD I &0 HRIONLE (FHIAZE TR (S5 &9 L, BIRZ T

NFEFCHEZSETHD, E97250, £72 PC O ERSZ%Y (B 21X right),

left)) ., F—AR—REMFT-OICBEHTLLIICEL, 2B DRIy OFHEOZDIZIE

WMAPNETH L0, LT N—T A EFHIIL CEORM At ZHWCEHET L &
V—T AN E L LTz & & ORDT-%)

[FRE21] PID #IIZ L0 HROEEZHi>E2, B L L CEf 21X —B oz 247

9, ZOLE@ PID #l#EL, BAEME L BEHLE E O L TITY, £72 PC 7D
EA A% (B 21T rGght), 1eft) . F—AR— FaE#+7-NCEEE SN ED D XL 91
X,

[ 22] HOGATCEOND [BE) KBTI 5, 25 LIBE, HLAEEBATMAE

Z TOVARE] EEZ, ZOOVIAKREITHE] U K 2R3 iUT S v o RE N R
BLT&E 2, ZOWAIES (1(TREH) @< THXIVBEWVERRBITEZ 5137 Th 5,
2B R EWHHIEE EZFEBT 5, 2oL xoNr—TFEW% 100Hz, 1kHz, 10kHz &
L, BHRAERBESNED L DSBS 5025,
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9 PCT7OYSALICKET—2BX2Y - Processing MEA

0 B THHE Y Y D SEOMEZFAMRD FEEWE Lic, AETIZPC 7 r 77 Az v

TeT—=2uX I oOhEREZD,

I, bH i PC Mo ra YT 2 Vs L L C Processing & W 5
(https://processing.org/), WILEDEBREBIR CHLLZHT 5720, FEH LI Z &R TT

BELEZS A CTUTOREICHETZ &, 0 mORIE 2 A BIC/ER L THHED D, I

Yo ~OERIL ESP32 @ 3.3V EFRE HW 5,

(23] 22, M 23 DY T NTa T T AETRR LT ESP32 (ZHH S 7o IE B
oY OBEEE Y TIERFEICTPC TERT 5,
Z D%, Processing D7/ VT LhEEHL, 7 —%% CSV 7 7 A WL THRFT 5,
PrintWriter 7 7 2 Z {4 %, Processing O~V 7 %2, ¥ —AR— REKROBEE S
PR ENnF—E Lo bis A BE L, 100 RS L bMRAFL TR T T2 X951
T2,

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

22 IEEEHH AL Ta TS s (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).

23 MEERVHMERAH LY Ve 7T A (Processing fill)

J:;ﬂ*j‘ > 7 L Cld Processing H1 0 Draw B ¢ U 7 Vil(E %247 -7, L)L Draw 4
ﬁ B 60fps THAM SN THD, L @BEERW LUIERLR T —Z &gz T 55
WZIERAD D 5,
Processing D> U7 NT7A4A 77 VIEZ 5 LELGEICAHREHlAE LTS, £F
serialEvent BIA4 E# ¥ 5, F72 bufferUntil FaéEJ%Z%E)EHb\’C\ KETE D LT DRI REIZ T2 0T
serialEvent 2342 L9125, ZNOIFEEO~N T THENTZH~LZ &, ZOfh
FLZAE D 72DIZIE, T—F ORRBIFEDLTF (LIE7 v Z LIES) Z2HETOLERSH D
728 *lﬁlﬁ)ﬁ_ D DEZIEEIT 1byte 2 5 (X 24),
FLIOR, 7y X m T BEN T = IBRBND Z L 2T 20BN D DH, S EIO
AD ZH#3 1ch H7-29 12bit THH DT, Zd EAL, TAL 6bit TORETIUL, T—XIF
T 0-63 OFEHICINE D, 7 v # OEfEZ B 21X 0xFF(8bit 3T D& JhuE, 7—4
CHREXTFNER D LEIF R D,
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X8 —4 vﬁﬂﬁ:—é’" zﬁﬂl:rﬁ—@ 74 (0xFF)

00 6bitT—% 00 ebitT—4

X 24 T—XF|E 7y ZDH

BHAA NOT—F EimAHTICE LT, 7—4% 0 [P E ] BNIELWI &2 RFET 5 EN
HETHD, mbed A 2 NHDT—ZE, mbed v 2 ZEEBTHX A I 7, PC
DTOTTREEITDHHAILT, RPICED  YWT =20 bhhE > Tnd 0 Liv/s
WL, ZET =2 D234 FENLIHEE > T DAL H 5,

Z ORBEE RIS H72D121%, B2 PC IO T —HHED Y 7 = A MEF % mbed i
WCED FENEZ NS, TR BEERERZN, X 25 DX HICPCHlOTa ST HTT
v B EATRHNCERT 2 W HliELH D, THIC X o> THIEIOFH A H LT — % 0b)
NWHDPELLSGE#ESND,

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) .

25 VUTNARY FHNTDT v ZDIFER (Processing)

bufferUntil |2 L 2E VAL O ERIL, Z 9 LB VIALBEE O & LT, serialEvent
BN W OIEOH SN D b S W DICHREDO R WA T 2 ATe 2 E 08B D, HlzIX
serialEvent BI%%i%. bufferUntil 3FFEI 72K OB#EIZ (£ 72 Processing @ setup B
KBRS BID) N L, BIZITZINICE > T, $EFEZALT 7 A L0
SN TWRVIRIETY 7 A VEBEZIRABNECL2FONTBELCD, T 95 Lie"TiFl
BIEE HAT[El M —[al) AT D, 29 LTI LTT Ry 7 i3l s 22n s by
GiE24]  IndgER Y0 3Ol A 1kHz Tiigk L2\, ERiofigii s 2512, ESP32
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M2>5 1kHz (1ms E#) TAD £, v U 7VBEEITV., 7 — % Zridktd L, ESP
MOF — &2 FAGHIEZ EHICT 720K 26 285104 A ~—EIViAR%EITH, 1ms
JAMICRBEITE TWD Z & 2RI D720, U727 XV H 1 OIREE % 45 0] )
S, Ao Ra—7FCEET 5,

ESP32 (@RI fERE D & A ~—E| 0 AL Z R H K 5,
http://www.lotsharing.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”);

]
I

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™);
H

void loop() [
i

X 26 #A~—HFHVVABOYVIrTas T A

_EF2IE Processing 10> Draw BI# o BN RTE LW EHIO ik TH 5, 7272L PC & A
AT — 7 2R T D BRI 1T USB M5 OZEMENE & 72 5, E 22 g /v— 713w
BROLVA I VATERIELIRETH S,

BB OISEREFH I E TR L O BOGFHHIN LI L 2250, U T H A DERNLE T
WIEEIZIE, v A a2 EOAEVIC—RRFT S Z L b L <iTbh b,

[FRRE25] DC E—4 LIEE L &2 AW HIEET o, IEHEE 3% DC £—4 K
RO T VI HEICERY AT, DCE—4 2RI TENALTH, HITT /L IENKED
25 LT D, FHIROHIEL —F 132 A ~—E|ViABEHWT 1kHz £7213%0
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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

UELRET D,

91 TILFRRXLY

L OFIX ESP32 DX A ~—E| D AT L o THIFEINL— 7% 1kHz IZRETHE V0D 1D
Eolee —HTESP32 DATH Z AU N E D ZNWLEERT — X DFEENPZ VGG, BEIC
KA ==~y FRREE D EERDE YT =2 W55 E),

O Liee, ESP32 28 CPU a7 & 2 oo CWA Z L &2FMAL, [ U 7 A@EHO
a7 & TEHN - HIEAO a7 ) 1235 2 L TREESED Z LAWKk D, B2 X5 -
HilEIT 1kHz T/T\V, 2 U TOVEEIL PC 22D DS EEZ T~ 72 0 . PCIZBIfEDREE
AEELEYVT5(2H560 1kHz TRWA, AR X > TE XV IERWEH TH#D W),

https://plaza.rakuten.co.jp/lovesun/diary/201908100000/

https://forum.arduino.cc/index.php?topic=621311.02

#include "freertos/task.h"

#include "soc/timer group struct.h”
#include "soc/timer_group reg.h®
#define PC ESP32 MEASURE REQUEST OxFE
#define ESP32_PC_MEASURE BESULT OxFF

unsigned char snd[5];

vold feedTheDog(){//for watchdog timer
[/ feed dog O
TIMERGO.wdt wprotect=TIMG WDT_WEEY VALUE;
TIMERGO.wdt_feed=1;
TIMERGO.wdt wprotect=0;
/i feed dog 1
TIMERG].wdt_wprotect=TIMG WDT_WEEY VALUE;
TIMERGL.wdt_feed=1;
TIMERG]1.wdt_wprotect=0;

} void setup{) {
Serial.begin{921600);
f/fsend data to PC when requested. xTaskCreatePinnedToCore |
void task0({void* param) task0, "TaskO", 40%&, NULL, 1, NULL, Q};
{ }
char rcv;
while{1l) { void loop{) {
if (Serial.available{) > 0) { Iloat X,¥, 2,57
rov = Serial.read({); t = f;CE.t{.‘l’.il]..i3“Jfl':l':l']: //time in sec?n::l
if (rcv == BC_ESP32 MEASURE REQUEST) | ® = 128.0 % =in(2 * M PL ¥ 50 % ©); //S0Hz
Serial.write {snd,5); - ¥y = 'Tnt{'ifl.lj & 3:!..1{2 ¥ M BT ¥ 30 % 1)) .f.f3u!:1?
z = int(€4.0 * sin(2 * M PT % 200 * t)); //200Hz
! snd[0] = int{x};
} snd[1l] = inti{y):
Jf/vwTaskDelay(l);//watchdog feed (common & slow) snd[2] = inti{z):
feedTheDog(): //watchdog feed (faster) snd[3] = (micros()/100) %0xFF: ..f.flsub—ms
1 snd[4] = ESP32_PC MEASURE RESULT;
} }

27 =NFEREZRIOY I NTFra S5 Ls (ESP32)

% D loopOBF%L T corel TEMEL T 5729, core0 O 5 TWHILET S (Z DHGEITY
UTZNVBEEIT> TS, ZOFIEHEV~ALFEZ R DAY v MIEN, 7ok, WAHIALPE
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https://plaza.rakuten.co.jp/lovesun/diary/201908100000/
https://forum.arduino.cc/index.php?topic=621311.02

il 7" v 775 A TlE vTaskDelay(OBE%t 2 FE.5 Z & C Watchdog Timer BA£2 D5 1E %[5 1k 3
HZENEIATONTWS, ERROFITIEZZ DRV I feedTheDog &\ 9 B A EE L
THIZRAYIZ Watchdog Timer (2 K D12 1L 25V TV 5,

NNVF L AT TIIRHICHRE LI LRV T, EHRETHLERBEICSZRT 52 L, ESP32
X2 a7 BASTNDLDIEELWRETH D,

mport processing. serial. =

final int ESP3Z_PG_MEASURE_RESULT=0xFF.
final int PG_ESP32_MEASURE_REQUEST=0xFE.

The serial port
Serial myPort:
String GOM_PORT="COM3". //change this!

variable

nt %=0, y=0, z=0, t=0.

void setup() |
serial setting
myPort = new Serial (this, GOM_PORT, 921600) .
myPort. bufferUntil (ESP32_PC_MEASURE_RESULT) :
myPort. clear{):
myPort. write (PC_ESP32_MEASURE_REQUEST) ©

void draw() //run at G0Hz
][

void serialEvent (Serial mp)
[ fFloat ms:

send next reguest.
mp. wr ite (PG_ESP32_MEASURE_REQUEST) :

% = mp. read()

y = mp. read() ;

7 = mp. read{) :

ms = float (mp. read () /10.0:

printinfms + . " + x + " "+ y+ " "+ 7},

Check terminating character.
fimp. read () '= ESP32_PG_MEASURE_RESULT) [

| mp. clear ()
1

28 X d BV FNTr T A (Processing)
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AEMEHA LTV AR — it Wi-Fi 8 X O Bluetooth DE Y =2 — /L& Ffo,

10.1  BluetoothSerial

BluetoothSerial 74 77 U Z %, HHTRD Arduino-ESP32 BEi ChiLEXF v m—
RITBLE R,

https!//github.com/don/BluetoothSerial
https://blog.rogiken.org/blog/2018/04/11/esp32%K3%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/

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

PC il C#% Bluetooth 7 /31 A& BN 2 &2 U T /VR— F SR TRBEIC /A 2 DT, 2D
BITBHE O VT NVBET 07T LE2FETITR,

723 Z @ BluetoothSerial IZBAED & Z ARKET — ¥ OEFITIFA M & OFER,

[ EE26] Z v a Y —7R% Bluetooth #&H T PC "L #{ET 5 X 91T 5,

10.2  Wi-Fi (ESP32 7V £RAKRA > b& LTERE)

Wi-Fi IZB L TEZL OV TR —F 2N T HF R FiTE L 2> TndH, L L ESP32
EWI-FiO7 7 EARA L FELTRETHZELARE (7 LEW), L—203kTh
x50 TETZOHELZHND

27 X 28 (Z ESP32 & Processing DV 7 V7 v /T Akxad, ESP32 D7 n /T A
TlE, loop B Tld7e < =D H @ while LT[RV — 7 ZE-> T %, Loop BAEIF N
IR IS 2 7ot Tn D,

http://mukujii.sakura.ne.jp/esp2.html
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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) ;

29 Wi-Fi 0¥ 7 7nu 55 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) ;

30 Wi-Fi ¥ > 77 r 75 A(Processing i)

[RR&E27]

bRV TN Ta ST AEEN L THD, IP T RLART VB ARAL L FD

ZHl, NSAT— FEIHMLEIZE XD Z L, ESP32 0EZIALZBKboTzdh &, PCH D
Wi-Fi O7 7B ARA v bEHEL, #6tT 5, D% Processing 8L THh b, B
EOMIR L ZDELEZ LA —1T 5, PCATY I TVEEBIT-TE=4 ) 7 %217
9. FTCESP32 ZENA NNy T U —FTENT Z &L TERIZERLL THD,
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10.3  Wi-Fi (SMERIL—2 Z(FEF)
IO FEIZEEZ RN PC S ESP32 DT 7B ARA v M7 7 A LRITIEAR LT, A
A=y MERAMICFIATE 225, KIHMBL—F 2N HiEZR L TH D,

#include <WiFi.h>

const char® assid = "PutYour35ID"; //S5ID
const char® password = "PutYourPass"; //iRT—F
WiFiServer serwver(5204);

vold setup()
{
Serial.begin(115200});
delay (10} ;
Serial.println();
Serial.println{);
Serial.print{"Connecting toc ");
Serial.println(ssid);
WiFi.bkegin(ssid, password);
while (WiFi.status() != WL_CONNECIED) {
delay (500);
Serial.print(™.");

vold loop(){
WiFiClient clisnt = serwer.availakle():
if {client) {
Serial.println{"New Client.");
while (client.connected{)) {
if ({client.awailakle(}) |
char ¢ = client.read();
Serial.writelc):

1 clisnt.printic):
Serial.println(™™): }
Serial.println("WiFi connected.™): 1
Serial.println("IP address: "): client.stop();
Serial.println(WiFi.localIP{)}; Serial.println{"Client Disconnected.™);
server.begin{): }

} }

31 Wi-Fio¥r7Zr7us 5 a%z0 2(ESP32 )

[Rees8] RV TIAT el T AEHNLTHD, IP T RLART 7 EARA LV bO
L, NAU— REIMEEIZE 2D Z &, Processing {llXaIE & K& < Az 50X
RO, ZOY TN TIEIP T FUARHBTEH Y A ToNDTD, T U T
— I TN TCEBEMHRTOILERND D, V—HOREICL>TUIR— EFEELEZD
VN D,
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11 $EEE M T TIPS

ROFEEPLIETYT, B L THENZST L0 HE#bHY ZETH. ZOFEEICR-
THHHIERFAICIEE L, bl SETIEaN,

« WIREE., 2~5 EDOHH,
BT BRI A
N BT D ITIE
Z A F A OEIEO B
LED EIROESFHR OFEE (LED O%¢%) . 7 A % T LED Ol % %5 ik
RC Y — AR OEEOHHE & 72 52 PWM O]
FrvmrAa—FICLBE (MY BOBEE, SNH N 2RV 5K
HHEUE, 6~7 =DM
FT A
J 75 - DA 5 R A
SPI A, 7 F LU RXZ DB G, LTC1660 D~ =a 7 V& BN L H A
YT Fx— b ERET — X GO BF
> AvmRAa—FZXHRE GMNB Y T EE S HIE)
o 2WMAFIE, 8 EDOHM
> TUa—XO@B, =% N7 A4 1C O
> TIVIMTOfER (ZAUIMERNIZEZ 5)
o 2HMAYE, 9 FEDOHH
» Processing Off HL7Z250 0], WEEEDEE I T DU THERL,
o 2JEMHBKE, 10 EOHMH
» Wi-Fi, Bluetooth & = — /L OfFH 23,

V VV w V V V V V V

Z OB IR REO P L E RV FT o T, ERICHRELE L X ), FEEEEHIARE
ETTOT, el I7IVTZHEONNTRIC O~ =a T )V EMe F CHAR L2\ & Hk
FtA, LoV EBETHIETES (BDWVWEVWRBEETIETEARY) W) EBRIZFEF > TW
L&Eoraryter—nLTLLEI,

MR (7Y 7) OZROZRFIEGIHEL T a0, BlFEEE LOMESFHIMEE L
THRWEGS, BEST 7V —ALET, gk, £77 AF CHNCEENHTHD Z
LR LT = FOMENY 7 b OR@ENZEIY 5317 5, WICEEY 7 hTRRLT
DEfEORENENLANDPEGI) 30 %], &) 2K & B FTEBHHIRR 4 KB & 2T <
EEV, DT ETAZRA VAR HR/ TATIEI bDO LW HIBERH Y £R]A (L
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BEICHON 2 TWRWYES IZRIWEED T EE W, #EEHESOLTERTIE, ZrudiiE
AR Z L WCHEET 2O TN A ZRLTNTT, DFVbNoTWVWRWI L2 TENE
BNWIENERICAR THAZ L ZERTX AT 7,

VL bo X 5 ICAKHEE OFREEOBIX

e THITAY—AREN—RUZT oo TV ESEEICEETOILEND D LV R
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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 B8, Arduino BREE& 135720 ESP32 OFT X TOMELFIHTE 5L oI
720 £9, https!//www.mgo-tec.com/esp32-idf-howto-01
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