OTZ W= DERS X T L
Remote monitoring by 10T

Munekazu Horikoshi

Osaka City University

B3E AHERFHERS [7 FLnE| 202188108 () -11H GK) . 74 e
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This slide will be found in our laboratory HP

Ex x4+ o
A FEShTVELAE | sciosaka-cu.acjp/phys/laser/etc.html
Ultracold Quantum Gas Lab
KEHIXSE XERELHRH
L-f-RFPETHRE

I“'_”*!*ERW g ﬂgllsh | . /\g_:E

Research | Publications

Workshop

o MATLABZ(E S TUSBEHRTT —4&IEBIT 30 TILO—-FE
T FOZYA0ALOAI—TOT—2EH U H— EERH L TEE

Rohde & Schwarz FSC3 Spectrum Analyserdy7 — 2% HiiS
Pico Technology®TC-08 Thermocouple data loggerd7 —45&EE
ArduinomI2CBE T3S 7 U —LISSMDLOE®REVE
Arduino@2CEE TRET »H—MCPO808MEZHIE
o MATLABICEB 2T T w4

2RFT I YT T EITITFAIL

FTEIFAINTIES VA LMMEEE —OUERSE D A AN EF2RTHO AN ELE
M. TOT—SE2NT I vT o I LET,
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Arduino

 Programable small computer with C-language by a free development tool
« Digital in/out, analog in, various communication

« Standalone operating system

« Low cost

....

il

e o ————————— -

ARDUINO

~2,600 yen ~5,000 yen

NANO 33 10T

~2,900 yen



Arduino NANO 33 |0T

STORE .ARDUINO.CC/NANO-33-I0T

|
: 1
S ——

|
Connectivity | Wi-Fi

:.________.___;},__L______.___r_w_,,, ok
Chip { ATSAMD2]

|

S5 SRS SRR SR S A S SRR S TS A s

Clock ; 48 MHz

Memory 256 KB | 32 KB
Interfaces | USB | SPI | 12C | 125 | UART
B ———— A,__i___._,A,L_A___._,‘_.YL___-m,xw,,., e

Voltages 5V | 4.5-21V Be careful

e e

| | {
Pinout | 14 @ i ¢

a
@
‘@
‘@
.:a
; @
' @
; @
@
@
@@
a
¢
‘@

B —— S SRR S ———

Dimensions 18 x 45 mm




Arduino NANO 33 10T

The full pinout diagram is available from the Arduino homepage.
https://store.arduino.cc/usa/nano-33-iot

Ground

Power

LED

Internal Pin

SWD Pin

m0N

Digital Pin

Analog Pin

Other Pin
Microcontroller's Port

Default

[ Pooz |EMH 0TS <
B B

For LED blink (L7 #)

[

LED_BUILTIN

(D13)

]




How to program it

Install Arduino IDE (free) to your PC and launch it

(https://www.arduino.cc/en/software)

Arduino IDE 1.8.15

The open-source Arduino Software (IDE) makes it easy to write code
and upload it to the board. This software can be used with any
Arduino board.

Refer to the Getting Started page for Installation instructions.

SOURCE CODE

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

DOWNLOAD OFTIONS

Windows Win 7 and newer
Windows zIP file

Windows app Win&.1or 10

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits
Linux ARM 64 bits

Mac 0S5 X 10.10 or newer

Release Notes Checksums (sha512)

@ sketch_aug05a | Arduine 1.8.15 (Windows Store 1.8.48.0)

Irill BE ATyF Y-l AT

sketch_aug0sa

'.':i:i setup() {
/{ put your setup code here,

wvoid loop() |
S/ put your main code here,

to run once:

to run repeatedly:

COmM

rduine NAN




How to program it

« Open board manager and type ‘nano 33 iot’, and install a package for the CPU

(oo sketch_aug05a | Arduine 1.8.15 (Windows Store 1.8.49.0) — [} x
Trl RE R79F Y-l ALT
BEIER Ctrl+T
ATYFEP-N4T3
sketch_aug05a TYI-F1UTEEE
waid aeupl)/:f FMTFVEEE.. Ctrl+Shift+|
74 put your: s i), 155 Cirl+Shift=M
1 JUFNTO9S Cirl+Shift+L

void loop() { | WiFi101 / WiFiININA Firmware Updater
// put your ma

i F: “Arduino NANO 33 loT" W—FYF—34...

J-ro-FEEELD

Arduino SAMD (32-bits ARM Cortex-M0+) Boards *

} YUFILiti—h: "COM13 (Arduino NANO 33 loT)" T (32-bits) Boards
- FEREES Arduino AVR Boards
TAEE i

@ F-Fex-uv

A7 2T « | |nano 3% iot]

Arduino SAMD Boards (32-bits ARM Gortex—M0+)

by Arduine /i—373721.8.11 INSTALLED
i r—YZEXTh T aR-F:

MO Pro, Arduino MO, Arduino Tian, Adafruit Circuit Playground Express.

Cnline Help
More Info

NS, o AA =l

Arduino MKR WiFi 1010, Arduino Zero, Arduine MKR 1000, Arduino MKRZERO, Arduino MKR FOX
Arduino MKR WAN 1310, Arduino MKR GSM 1400, Arduino MKR MB 1500, Arduinoe MKR Vidor 400

1 i 1200,
. Arduino Nano 23 IoT, |Arduing

U5

FALE




How to program it

« Connect your Arduino to the PC by a USB cable(micro-B type)

@ sketch_aug05a | Arduine 1.8.15 (Windows Store 1.8.49.0)
Irdll BE A7eF Y- AT

BENER
AryFEF-N4TF3
sketch_aug0sa IV I-FAVIEETE
vold s=tup{) { FIVEEE... Ctrl+Shift+|
[/ pat yeur 8= ouz)Ess Cirl+Shift+M
1 YUFNTOE Cirl+Shift+L
. . . . o WiFi101 / WiFiNINA Firmware Updater
vold loop() {
« Select a serial port connecting to the Arduino P P
YT NaR—b: "COM13 (Arduino NANQ 33 loT)" HUFar-
F-FEErms v COM13 (Arduino NANO 33 IoT)
FRAEE
« Confirm your Arduino o Il
@) sketch_aug0Sa | Arduina 1.8.15 (Windows Store 1.6.:49.0) — O x
Irdll BE A7eF Y-l ALT
BEHERE Cirl+T R
AToFET-IATED m-FEs X
sketch_auglsa IYI-FAUHIEET
veid s=tup{) | FIFVEEE.. Ctrl+Shift+| BN: Arduino NANO 33 IoT
[/ put your =8 oy r-g Ctrl+ShiftM VID: 2341
1 U i B Ctrl+Shift+L PID. 8057

void locp() { WiFi101 / WiFiNINA Firmware Updater

S/ put your ma

SH: ACAZ0150505T52303T2ZE3120FFOF1ALL

ii—F: “Arduino NANO 33 IoT" >
} YUF)ati—b: "COM13 (Arduino NANO 33 loT)" »

M-FESERE

FAEE »

J-rO-¥E5EAD




LED blink

« Open a sample code

@ sketch_aug05a | Arduine 1.8.15 (Windows Store 1.8.48.0) — m}

Trill | BE ATYF v-l AT

F;EIFII Ctrl+N

(4 Ctrl+0

B ERERL

AruFTul

AruFEl

=] b= Crl+W

#F Ctrl+5
EWERAGTRE  Curl+Shift+S
TULEDEE... Ctrl+Shift+P
FR... Cirl+P
BHEHE Crl+A1vY
BT Ctrl+Q

)
PIEDATF 5
01.Basics AnalogReadSerial
02.Digital BareMinimum
03.Analog Blink
04.Communication DigitalReadSerial
05.Control Fade
06.5ensors ReadAnalogVoltage
07.Display
08.5trings
09.LUSE

10.StarterKit_BasicKit
11.ArduinolSP

Bopat-FADATyF5
Adafruit Gircuit Playground
ArduinoHttpClient
Bridge

Ethernet

Firmata

LiquidCrystal

sD

Servo

Stepper

Temboo

WiFi1o1

WiFiNINA

=313

Arduino NANO 33 loTRO AT F
125

SAMD_AnalogCorrection
SAMD_Bootloaderlpdater

SBU

SDuU

SFU

SMNU

LED_BUILTIN
(013)

)| pai7 | 013
@EZIEN AREF )
| P11 IR 06
|_Paio RN 017~
P09 [FEf 1o~

+5V

RESET
VIN

@ Blink | Arduino 1.8.15 (Windows Store 1.8.49.0)

Irill B ATyF v- AT

// the setup function runs once when you press reset or power the board
vold setup() {
ff initialize digital pin LED BUILTIN
pinMode (LED BUILTIN, CUTEUT):

// the loop function runs over and over
vold loop() |
digitalWrite (LED BUILTIN, HIGH): o
delay(l000); o
digitalWrite (LED BUILTIN, LOW); o
delay(l000); o

@3 an output.

again forewver

turn the LED on (HIGH is the wvoltage lewel)
wait for a second
turn the LED off by making the wvoltage LOW
wait for a second




LED blink

« Compile

@ Blink | Arduino 1.6.15 (Windows Store 1.8.49,0) — O X
L BE AyF W=l AT

Blink §

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

// initialize digital pin LED BUILTIN as an output.

pinMode (LED BUILTIN, CUTPUT):

// the loop function runs over and over again forever
wvold loop() {

dig Write (LED BUILTIN, HIGH): J/ turn the LED on (HIGH is the woltage lewvel)
delay (1000); S/ wait for a second

alWrite (LED BUILTIN, LOW): J/ turn the LED off by making the woltage LOW
delay(1000) ; J/ wait for a second

o Write it to your Arduino

@ Blink | Arduino 1.815 (Windows Store 1.8.49,0) - O -4
Ird), BE 2eF v-I AT

Blink §

| A
// the setup function runs once when you press reset or power the board
wvoid setup{) {
/f initialize digital pin LED BUILTIN as an output.
pinMode (LED_BUILTIN, CUTEUT);
1

// the loop function runs over and over again forewver
wvoid loop() {

digitalWrite (LED_BUILTIN, HIGH): // turn the LED on (HIGH is the woltage lewel)
ay (1000} ; f/ wait for a second
talWrite (LED BUILTIN, LCW); /f turn the LED off by making the voltage LOW
; /4 wait for a second




LED blink

i )| Pa17 [ 013 J
Change the output channel and the period
:
& Blink | Arduino 1.8.15 (Windows Store 1.8.48.0) - O >
I BE ZreF v-Il AT
T s D
+5V
Jf/ the setup functiocn runs once when you press resset or power the board RESET
vold setup() | EHD
VIN

S/ inmitialize digital pin LED BUILTIN as an output.
pinMod QUTEUT) ;
1

f/ the loop function runs over and over again forever

void loop() {
digitalWrit HIGH) » S/ turn the LED on (HIGH is the wvoltage lewel)
dalay: ff wait for a 0.5 Iaec'.cnd
::ligital'-irit LOW) ; /¢ turn the LED off by making the wvoltage LOW

::lela}f: S/ walt for a 0.5 second

rduino NANC

LED_BUILTIN
(013)




Hello world

Serial communication

‘Hello world’

(USB cable)

@8
@
‘@
He

P
> @
o @
e —
i @

@
,: @
-

a
: @




Hello world

« Open a sample code

© sketch.augosa | Arduino 1.8.15 (Windows Store 1.8.42.0 B o X D AnalegReadSerial | Arduine 1.8.15 (Windows Store 1.8.49.0) — O e
Irill B/ AT9F Y-l ANT
sm 771 Curl+N Jrill BE AreF -l AT
=L Ctrl+0
BT RERERC
AraF Il
ZruFE ; A AnalogReadSerial §
Ve Cirl+W REORTyFH ~
#F Ctrl+5 01.Basics E AnalogReadSerial
SLARIIEE R i . : %mmmmmm // the setup routine runs once when you press reset:
03.Analog 1 Blink
TUIIDZR... CESHEE 04.Communication 1 DigitalReadSerial void setup() {
HI&L... Cirl+P 05.Control ; Fade // initialize serial communication at %600 kits per second:
EESE Cr+ 7T 06.Sensors i ReadAnalogVoltage Serial.begin{3600);
07.Display > }
il Siee 08.Strings >
09.UUSB » v // the loop routine runs over and over again forewver:

10.5tarterKit_BasicKit
11.ArduinolSP

vold loop() |
// read the input on analog pin O:
int sensorValue = analogRead (A0);
J/ print ocut the wvalue vou read:

Bop3m-FROA Ty T
Adafruit Gircuit Playground
ArduinoHttpClient

Bridnea

Serial.println{sensorValue);

delav(l): [/ delay in between reads for stability

COMI3@MArduing MAND



Hello world

« Edit the code

&) AnalogReadSerial | Arduing 1.8.15 (Windows Store 1.6.48.0)
74l RE ATyF U=l AT

AnalogReadSerial §

// the setup routine runs cnce when you press reset:
vold setup() {

Serial.begin(9600);

// the loop routine runs over and over again forever:
vold loop() |

Serial.println{sensorVatus);
delav(l): [/ delay in between reads for stability

J/ initialize serial communication at 9600 bits per second:

&) AnalogReadSerial | Arduino 1.8.15 (Windows Store 1.8.49.0)

Jrill BE AyF -l AT

AnalogReadSerial

S/ the setup routine runs once when you press reset:

void setup() [
S/ initialize serial communication at 9600 bkits per second:
Serial.begin{9600);

// the loop routine runs over and over again forever:
void loop()

String 3 = "Hello world™;

Serial.println(s):

delay {1000}




Hello world
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Change the display for standalone operating

a
| @
¢
.1«
> @

o @
S
i @

a
,: @
“

a
- @

‘Hello world’
(12C communication) B Siiseies @

OLED
(Organic Light Emitting Diode)



|2C communication

Device A
|12C address

Device B
|12C address

Device C
|2C address

L NI

B D

RibAO m A o
[

|12C bus




Various digital devices with 12C communication

Grayscale 1.5" 128x128 @ 05359598 @ Accuracy Temperature Sensor
OLED Display

‘Adafruit MCP9808’

‘ADAFRUIT SSD1327’

e Upto8onasingle 12C bus with
adjustable address pins

e 0.25° Ctypical precision over -40°C
to 125°C range

« 0.0625° Cresolution

~3,000 yen

~700 yen

ADS1115 16-Bit ADC - 4 Channel Triple-axis Magnetometer

with Programmable Gain Amplifier

‘Adafruit LIS3SMDL’

‘DFR0O553’

« *4/%+8/%12/+16 gauss
selectable magnetic full scales

~1,400 yen
« 16-bit data output

~1,000 yen



Change the display for standalone operating

|2C connection

@ 00000000

STEMMA QT / Qwiic connector

v

Additional |12C devices

12 [4209] JST SH 4-PIN TO PREMIUM MALE HEA
B - BRI > 5 —TNT > T (Digikey) > RART—FLTEXT )
X—H—%: Adafruit

/’f\ lEsE ¥160 BE 4209
/ i BEA¥1TE  gung - TS
4 SBS>% 1 S1(Digi-Key) @ED
OFBEXES

13 [4210] JST SH4-PIN CABLE - QWIIC COMPA
B - BRHH > —TWT 2T (Digikey) >RAET—FIULTHEYT
A—H—% . Adafruit

1B E v160 i 10
BEA¥IT6 g RT3
mEZ7>%7 ¢ S1(Digi-Ke @?
IR TERS BT (Digrkey)



Change the display for standalone operating

« |nstall the library of SSD1327

@ sketch_sug0sa | Arduine 1.8.15 (Windows Store 1.8.49.0)
TP{ll |/E AFyF v-IL AT
a2 Ctrl+R
VAIUM-FIISEAE QU
sketch_au SAEEEETSEAE  Crrl+Shift+U

// put your main code here, to run repeated]

Bridge
Esplora
Ethernet
Firmata
G5M

128

Keyboard
LiquidCrystal
Mouse

Robot Control

Ctrl+Shift+l

ZIPERANFATVEA VA= ]...

void setuf  JCCNLLEFUBRTT Crl+Al+S
/i put
AryFOIANIERET Q4K e
! SET5URAYI-E
void loopl  JPANESM..

Arduino 3475
Arduino Uno WiFi Dev Ed Library
ArduinoHttpClient

@ TNy

7 2T v Ml 2T

S

2=d 1327

Adafruit 5501327
by Adafruit /5—%/32/1.0.0 INSTALLED

More info

S5D1227 library for grayscale OLEDs based on SSD1227 drivers SSD1327 library for grayscale OLEDs based on SSD1327 drivers

ledefx
by Alexey Dynda /5—='37:1.1.1 INSTALLED

VGA, SSD1206, SSD1221, SSD1325/55D1227, SSD1251, ILO162/ST7725, ILI0O241, PCD8544, SH1106/SH1107 spi/i2c
OLED /LED Display driver. Provides API for working with 128264 and 128x32 monochrome/color oled displays over iZc/spi, and
WGEA monitor. The supported displays include IL9163 128x128, ST/7325 128x160, 5501331 96x64, SSO1351 128x128,




Change the display for standalone operating

« Open a sample code

« Write it to your Arduino

@ s5d1327_test | Arduino 1.8.15 (Windows Store 1.8.49.0) — O
el |BE ATeF w-ll alF

(o) sketch_aug05a | Arduino 1.8.15 (Windows Store 1.8.49.0)
Jri ) |E A7yF Y-l AT
FRIF Ctrl+N
B Cirl+O
BifE-ERER 4
ATyF Ty *
ATyFHl E &
BLa Cirl+W £
w5 Cirl+S I
EHERFTRE  Cl+Shiftss =y
USBHost
TVIEOEE. Ctrl+Shift+P Wire
EDEL... Cirl+P )
NAFLIATFUDA T2 F
REIE Ql+7Y% Adafruit ADSTX15
#T Cirl+Q Adafruit BME280 Library
Adafruit BuslO
Adafruit FONA Library
Adafruit GFX Library

Adafruit ILIS341

Adafruit IO Arduino
Adafruit LIS3DH

Adafruit MCPS808 Library
Adafruit MQTT Library
Adafruit NeoPixel
Adafruit 5GP30 Sensor
Adafruit 5iT021 Library
Adafruit SleepyDog Library
Adafruit 5501327

Adafruit STMPE&10
Adafruit TouchScreen
Adafruit Unified Sensor
Adafruit VEMLE070 Library
ADS1115_WE

ADS1X15

AUnit

DHT sensor library

ledgfx

LIS3MDL

ssd1327_test

/4 Used
#define
$define

ff Used
#define
$define

S Used
$define

/o I2C

$define
$define
$define
#define

#include <Adafruit 535D1327.h>

for software SPI
QLED CLE 13
OLED MOSTI 11

for software or hardware SPI
CLED C5 10
OLED DC &

for I2C or SPI
CLED BRE3ET -1

// software SPI

//Bdafruit S35D1305 display(l2s, &4, OLED MOSI, OLED CLE, OLED DC, OLED RESET, OLED C3);
// hardware S5PI

//Bdafruit_S3D1327 display(l28, 128, &5PI, OLED_DC, OLED RESET, OLED CS);

Adafruit SSD1327 display(l28, 128, sWirs, OLED RESET, 1000000);

NUMFLAKES 10
EPOS 0

TPOS 1
DELIRY 2

#define LOGOlé GLCD HEIGHT 16
#define LOGOlé GLCD WIDTH 16

MCPg&08_RT
s2d 1327
ThingSpeak
el

V

static const
{ BOOOOOOOO,
BOOOOOOOL,
BOOOOOOOL,

D ]

unsigned char FROGMEM logolé_glcd bmp[] =
B11000000a,
B11000000,
Bl1000000a,

N annnn




Change the display for standalone operating

Test run







Change the display for standalone operating

e« Cut and paste

#include <Rdafruit_S55D1327.h> 2

/7 I2C
#define OLED RESET -1
\ Adafruit_S5D1327 display(128, 128, sWire, OLED RESET, 1000000);

S/ the setup routine runs once when you press reset:
vidd setupil |

lisplay.begin{0x3D);
v.clearDisplay () ;

yv.display({):

/f the loop routine runs over and over again forewver:
volid loop() I

String 8 = "Helloc world™:

y.clearDisplay () ;
v.3etTextSize (1) ;

ay.3etCarsor (0, 0);

delay (1000) 7 S/ delay in between reads for stability
H




Temperature measurement

‘Adafruit MCP9808’
__ 1.00 I A°C/AVyp = 0.1°CIV
o - DD
« Upto 8 on a single 12C bus with < KT N
adjustable address pins 8 0-50 Tvoo =55V NN
« 0.25° Ctypical precision over -40°C 3 1T— x%\____//:
to 125°C range ; 0.00 ————— ———
« 0.0625° C resolution E —
21;:_ -0.50
~700 yen 5
1 J A S A S S S —
40 -20 0 20 40 60 80 100 120
Temperature (°C)
STEMNE QT Julle e FIGURE 2-11: Temperature Accuracy Vs
Supply Voltage.
Parameters Sym Min | Typ Max Unit Conditions
Temperature Sensor Accuracy
-20°C < To < +100°C Tacy | -05 |+025| +05 | °C |Vpp=3.3V
-40°C < Tp < +125°C Tacy | 1.0 2025 +1.0 | °C |Vpp=3.3V
Temperature Conversion Time
0.5°C/bit tcony —_ 30 —_ ms | 33s/sec (typical)
0.25°C/bit — 65 — ms | 15s/sec (typical)
0.125°C/bit — 130 — ms | 7s/sec (typical)
0.0625°C/bit — 250 — ms | 4s/sec (typical)




Temperature measurement

|2C connection

Install the library of MCP9808

@ 3175UTx-vv

87 2T w | HEwd | 2T

Adafruit MGP9808 Library

w | |MoPaang|

by Adafruit /i—3737/2.0.0 INSTALLED

Arduino library for the MCP9308 sensors in the Adafruit shop Arduino library for the MCPS208 sensors in the Adafruit shop
Mare info

N—UaEiE. | | XA

MCPI808

by Jack Christensen !4—=/3721.2.0 INSTALLED

Arduino Library for Microchip MCP9808 Maximum Accuracy Digital Temperature Sensor. A lightweight implementation that
exposes all functionality of the Microchip MCP3208 temperature sensor.
Mare info

MCGPI808_RT

by Rob Tillaart /i—37370.1.2 INSTALLED

Arduino Library for I2C MCP9308 temperature sensor
Mare infao

MillaMilla D57505% Library

FALE




Temperature measurement

« Open a sample code

« Write it to your Arduino

(e} sketch_aug06a | Arduine 1.8.15 (Windows Store 1.8.49.0)
Il |E ATyF vl AT
#FRIFAN Ctrl+N
BEL. Cirl+O
Bif@E-EEERC >
AiryF Ty >
ATaFE 3 &
EL3 Ctrl+W SPI
#E Carl=S =i
EHEMRTURE  Ctrl+Shift+s S
Wire
JUIEDEE... Cirl+Shift+P _
gl Ctrl+P NS L34 TUDATYFH
Adafruit ADS1X15
SRIE Qul+DYY Adafruit BME280 Library
BT Ctrl+Q Adafruit BuslQ
Adafruit FONA Library
Adafruit GFX Library

Adafruit ILIS341

Adafruit 10 Arduino
Adafruit LIS3DH

Adafruit MCP2808 Library
Adafruit MQTT Library
Adafruit NeoPixel
Adafruit SGP30 Sensor
Adafruit SH110X

Adafruit Si7021 Library
Adafruit SleepyDog Library
Adafruit 55D1327
Adafruit STMPEG10
Adafruit TouchScreen
Adafruit Unified Sensor
Adafruit VEML6070 Library
ADS1115_WE

ADS1X15

Alnit

DHT sensor library

lcdgfx

LISIMDL

MCPag08_RT

ssd1327

ThingSpeak
BitEl
i

@ mepeg0stest | Arduine 1.8.15 (Windows Store 1.8.49.0)
Irill |BE ryF U=l AT

mecpd808test

#$include <Wire.h>
#¢include "Adafruit MCP9303.h"

ff Create the MCPS93505 temperature sensor cbject

Adafruit MCP9808 tempsensor = Adafruit MCPSS0S()r

vold setup() {
Serial.begin (9600) 7

while ('Serial); //waits for serial terminal to be open,

Serial.println ("MCP9308 demo™):

f/ Make sure the senscr is found, you can alsc pass in a different i2c
f// address with tempsenscor.begin(0xld) for example,
ff Rlsc there is a table with all addres possible for this sensor,
S/ to the same i2c bus, just configure each sensor with a different address and

S/ A2 Rl RO address

S o oo 0x18 this is the default address

fE0 001 0xl3a
fE0 10 Oxld
fE0 101 0xlB
fr1 000 0xlC

necessary in newer ard

alsc can ke left in blank &
¥OU Can conm




Temperature measurement

e Testrun







Temperature measurement

e« Cut and paste

iipclyde cAdafryit SSD1327 h:

-~

#include

#define OLED RESET -1
Bdafruit S5D1327 display (128, 128, sWire, OLED RESET, 1000000);

{// Create the MCPS803 temperature sensor object
Rdafruit MCP9305 tempsensor = Rdafruit MCPY20S():

// the setup routine runs once when you press reset:
id setup() {
dis gin(0x3D);

.clearDisplay():
lisplay();

N\
n{0xl8);

tempsensor.setResclution(3); // sets the resclution mode of reading, the modes
// Mode BEesolution SampleTime

tempsensor.begi

a

o
I

30 ms
65 ms

[
=
J
w
3

130 ms
Fro3 0.

;‘gémpsenscr.wake{); Y,

250 ms

// the loop routine runs o
vold loop() {

loat © = tempsenscr.readlempC():

v.clearDisplay():
.3etTextSize(l);
y.3etCursor{0, 0};

nt{"T = ") disp
11splav() s

3); display.println{™ [C]"J:I

delay {500} 7 /{ delay in between reads




Temperature measurement

Multiple sensors




Temperature measurement

Multiple sensors

finclude <Adafruie 35D1327.h>
“<Wire_h>

"Adafruit MCPSB08.h"

finclude
finclude
/i o12c

fdefine OLED RE3ET -1

Adafruie_35D1327 displ (128, 128, &Wire, OLED_RESET, 1000000);
) LT L

Adafruit HCPSH08 tempsensorl = Adafruit MCPSB0E () ;

Adafruic MCFSE08 tempsensorl = Adafruis MCESE08();

Adafruit HCPSH08 tempsensor? = Adafruit MCPSE0E();

{// the setup routine runs once when you press reset:
i
_begin (0x3D};

veid sevup()

disp

disp .clearDisplayi};

disp
e
tempaensorl begin (0xlB)
egin (0xl%)
tempaensord begin (OxlA) ;

iisplay(};

B
B

tempsensord .

tempaensorl setResclution (3]
tempsensor?. setResolution (2} ;
tempaensord . setResclution (3)

/ =mets the resolution mode of reading, the modes are defined in +]
/ mets the resolution mode of reading, the modes are defined in ]

/ =mets the resolution mode of reading, the modes are defined in +]

ff Mode Resolution JampleTime

oo 0.5°C 20 ms
AL 0.25%C €5 ms
£z 0.125°C 120 ms
foo2 0.0&25°¢C 250 m=

tempaenscrl.wake () ;
¥

tempamensorl . wake [}

\t-emp:en:nra .wake(});

J

£/ the loop routine runs

i

over and ower again forew

void loop(}

fleat cl = tempzensorl.readTempl(];
float c2 = tempsensor2.readTempC();
float ©2 = tempzenszorl.readTempl();

.clearDisplayi};

_metTextSize (1) ;

v.sesCur=oz (0, 0};
display.print("T1 : "}; display.printicl, 2}; dis=pl printlno (™ [CI1"};
display.print("F2 : "}; display.print(c2, 2}; display.printin(® [C1"};
displ print ("T2 : ")}; display.printic?, 2}; display.printla(™ [C1"};

disp

iisplay(};

delay {/f delay in between reads

(5001 ;




We can add an ADC device as well
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Wi-Fi connection

« Install the library of WiFiNINA

D STV F—uv

AT | ET w | FEwh T w | [wifininal

WhiFiNINA

BT AFETIME (6- 3i3201.8.12 INSTALLED

Enables network connection (local and Internet) with the Arduine MKR WiFi 1010, Arduino MKR VIDOR 4000, Arduino UND
WiFi Rev.? and Nano 22 IoT. With this library you can instantiate Servers, Clients and send/receive UDP packets through WiFi.

The board can connect either to open or encrypted networks (WEF, WPA). The IP address can be assigned statically or through
3 DHCP. The library can also manage DNS.

Mare info

N=diaugi® . o || A2

ArduinoOTA
by Juraj Andrassy

Upload sketch over network to Arduine board with WiFi or Ethernet libraries Based on WiFil01OTA library. Uploads over

Ethernet, UIPEthernet, WiFil01, WiFiNina, WiFiLink, WiFi, WiFiEspAT to SAMD, nRF35, esp8266, esp32 and to ATmega with more
than &4 kB flash memory.

Maore info

ArtnetWifi

by Stephan Ruloff

ArtNet with the ESP8266, ESP32 and more. Send and receive Art-Net frames using WiFi. Testaed on ESPE266, ESP32, WIiFi101
and WiFiNINA devices.

The Arduino Nano 33 IoT is based on the SAMD21 microcontrg)

Microcontroller SAMD21 Cortex®-MO+ 32b w power ARM MCU (datasheet)

Rl
Radio module (fatasheet)

Secure Element ATECCB08A (c




Wi-Fi connection

« Update the firmware

(0] sketch_aug06a | Arduino 1.8.15 (Windows Store 1.8.49.0) —
Jril |E AT9F Y-l AT

sketch_augOfa

void setup() {
//{ put your se

}

void loop() {
// put your mz

BEER
ATYFETF-N1T33
IYI-TAYIEELE
S{I5UEEE..
JUFNEZS
YUFNTOYE

WiFi101 / WiFiNINA Firmware Updater

ti—F: "Arduino MANO 33 0T
YT )Laf—b: "COMA2 (Arduino NANO 33 loT)"
h—FEEERS

FAEE
J-+O-FESERD

] X

Cirl+T

Ctrl+Shift+
Ctrl+Shift+M
Ctrl+Shift+L

v

) WiFi101 / WiFiNIMA Firmware/Certificates Updater

1. Select port of the WiFi module

If the port iz not lizted click * Refresh lizt” button to regenerate the list

— pod

Click

Cpen Updater sketch

2. Update firmware

Select the firmware from the dropdown box belom

Fefresh list

Test connection

MNIMA firrevare 1450 (Arduing MER WIFT 1010, Arduing NAND 33 TnT) e

IUpdate Firmware

3. Update 55L root certificates

fdd domaing in the list below uzing * Add domain”™ button

arduinococ:dd 3

&dd domain

Femaove damain

pload Certificates to WiFi module




Wi-Fi connection

« Update the firmware
€ Firmwarelpdater | Arduine 1.8.15 (Windows Store 1.8.49.0) — O x

Jrill |E AfreF Y-l ALT

) WIiFI101 / WiFiNINA Firmware/Certificates Updater — >

1. Select port of the WiFi module
If the part iz not listed click " Refresh list” button to regenerate the list Click FQMH.%?EUMETEI'

Cpen Updater sketch

Fefresh list

Test connection

2. Update firmmare

Select the firmware from the dropdown box belom
MIMA firmware (14581 (Arduing MER WiFi 1010, Arduina NAMD 33 IaT) )

Ilpdate Firmwmare

3. Update 550 root certificates

#dd domaing in the list below uzing ™ Add domain®™ button

arduinocc:idd 3
fdd domain

Remove domain

Upload Certificates to WiFi module

COMAI@MArduing NAND 33 laT




Wi-Fi connection

« Update the firmware

1. Select port of the WiFi module

If the port iz not listed click “Refresh list” button to regenerate the list

Cpen Updater sketch

Fefresh list

) WIiFI101 / WiFiNINA Firmware/Certificates Updater — >

Test connection

2. Update firmware Click
Select the firmware from the dropdown box belom
Ilpdate Firmwmare

3. Update 550 root certificates

#dd domaing in the list below uzing ™ Add domain®™ button

arduinocc:idd 3
fdd domain

Remove domain

Upload Certificates to WiFi module

MIMNA firmeare © 1457 (Arduing MER WIFT 1010, Arduing NAND 33 IoT) e

o) A o

1. Select port of the WiFi module

If the port iz not listed click " Refresh list” button to regenerate the list

frduing MAND 33 IaT (GO M13) Open Updater sketch

Refresh list

Test connection

2. Update firmumare
Select the fir mmwarefram the drondowwn hoee helo

| Test successful > B
MIMA fir rrveare (1_ “

The programmer is working!

3. Update 551 root

#dd domaing in the list below using ™ Add domain®™ button

arduinoccdd 3
fdd domain

Femove domain

pload Certificates to WiFi module



Wi-Fi connection

« Update the firmware

) WIiFI101 / WiFiNINA Firmware/Certificates Updater — > @ v &

1. Select port of the WiFi module 1. Select port of the WiFi module

If the port iz not lizted click " Refrech lizt™ button to regenerate the list If the part iz not lizted click "Refresh list™ button to regenerate the list

Open Updater sketch Arduing NAND 33 ToT (COM13) Open Updater sketch

| Refresh list

Fefresh list
Test connection ‘ ! Test connection

2. Update firmmare

2. Update firmmare

Select the firmware from the dropdown box below Select the firmware from the drandown how below
Success OB

MIMA firmware (14581 (Arduing MER WiFi 1010, Arduina NAMD 33 IaT) e I NINA firmuware (1) I e
. | The firmware has been updated!

Update Firmware Click

3. Update S5L root

3. Update 550 root certificates

#dd domaing in the list below uzing ™ Add domain®™ button ] #dd domaing in the lizt below uzine * Add domain™ button

arduinocc: 443 . |arduinocc:d43
fidd domain 1 Aidd domain

Femove domain

Remove domain

pload Certificates to WiFi module

Upload Certificates to WiFi module




Wi-Fi connection : How to check the mac address

« Open a sample code

Irfl BE ATyF Y-l ALT

@ sketch_aug06c | Arduino 1.8.15 (Windows Store 1.8.49.0)

FEIrA I Ctrl+N
B Ctrl+Q
BiifE-EBEREL

ZryF Ty

AryFEl b
B3 Ctrl+W
&®F Ctrl+S
EEEMITRE  Ctrl+Shift+S
TUVSMEE... Ctrl+Shift+P
ENal... Ctrl+P
EiRSEE Ctrl+f1v7
8T Cirl+Q

¥
PN ATy T
01.Basics
0z.Digital
03.Analog
04.Communication
05.Control
06.5ensors
07.Display

08.5trings

09.USB
10.5tarterkit_Basickit
11.ArduinolSP

BoB3M-FEDATYFA
Adafruit Circuit Playground
ArduinoHttpClient
Bridge

Ethernet

Firmata

LiquidCrystal

SD

Servo

Stepper

Temboo

WiFi101

WIFININA

EibF

Arduino NANO 33 loTEE@ATyFF

125

CARADY Aol o e il o

AP_SimpleWebServer

ConnectNoEncryption
ConnectWithWEP
ConnectWithWPA

e L = s g
ScanMetworks

Bl T o

SimpleWebServerWiFi
Tools »
WiFiChatServer

WiFiPing

WiFiSsLClient

WiFiStorage
WiFiUdpNtpClient
WiFildpSendReceiveString
WiFiWebClient
WiFiWebClientRepeating
WiFiWebServer

) ScanMetworks | Arduine 1,815 (Windows Store 1,8.49.0) — O *
7l BE A7yF v-I AlLT

Scanketworks

#include <S5PI.h>
#include <WiFiNIHA.h>

vold setup() |
S/Initialize serial and wait for port to open:
Serial.begin(9600) ;
while (!Serial}) {
;7 // walt for serial port to connect. Meeded for native USB port only

ff check for the WiFi module: hd




Wi-Fi connection : How to check the mac address

& comi3

X

b

Plegse upgrade the firmware

Scanning avalilable networks...
Y% Scan Networks **

([zc: 7c:sE:mD:32:65:c6 | «— Your mac address (In our case, we need register

on our institute network for in

(|number of available networks:10
0) Buffalo-G-9330 Signal:
1} Buffalo-G-94490 Signal:
2) aterm-%ac3l5-g Signal:
3) ccuneti-g Signal: -T2 dBm
4) Buffalo-G-F1l3E Signal:
5) TP-Link ES0C Signal: -851 dBm
6) D115 BioPhys Signal: -32 dBm

2) aterm-cfSa3d-g Signal:
\ 9) ocouneti3-g Signal: -89 dBm

-4%9 dBm Encryption:
-3 dBm Encryption:
-75% dBm Encryption:

Encryption: WPAZ

-7% dBm Encryption:

Encryption: WEAZ
Encryption: WEAZ

7) DIRECT-61-HP Qfficedet Pro 8730 Signal: -82 dBm Encryption: WPAZ
-84 dBm Encryption:

Encryption: WEBLZ

~

WELZ
WELZ
WELZ

WELZ

WELZ

J

the mac address
rfernet connection)

B#hAhn-) 81 hAmEdT

LFNgt w | 8600 bps

™

EAEHNT




Wi-Fi connection : How to check the mac address

« (Connect to the internet

FERITAN
B¢

AreFTud
AT

53] =]

®E
EWEATTERERE

TUIENEE...
FI&L...

RESE
B’T

EITE-EERERC

Cirl+M
Ctrl+O

Cirl+W
Cirl+S
Ctrl+Shift+5

Ctrl+Shift+P
Ctrl+P

Cirl+ 1%

Ctrl+Q

@ sketch_aug06e | Arduino 1.8.15 (Windows Store 1.8.49.0)
Jrdll BE AT U-IL AT

Fi
PIEDA Ty FH
01.Basics
02.Digital
03.Analog
04.Communication
05.Control
06.5ensors
07.Display
08.5trings
09.UUSB
10.5tarterkit_Basickit
11.ArduinolSP

BoRam-FRADRTyTH
Adafruit Circuit Playground
ArduinoHttpClient
Bridge

Ethernet

Firmata

LiquidCrystal

sD

Servo

Stepper

Temboo

WiFi101

WiFININA

AP_SimpleWebServer
ConnectMoEncryption
ConnectWithWEP
ConnectWithWPA
ConnectWithWPA2Enterprise
ScanMetworks
ScanNetworksAdvanced
SimpleWebServerWiFi
Tools

WiFiChatServer

WiFiPing

WiFiSSLClient

WiFiStorage
WiFilldpNtpClient
WiFilldpSendReceiveString
WiFiWebClient
WiFiWebClientRepeating
WiFiWebServer

&) ConnectWithWPA | Arduino 1.8.15 (Windows Store 1.8.42.0) — O >
Trill |E AryF -l AT

ConnectWithWPA §

#$include <5PI.h>
#include <WiFiNINA.h>

//#include "arduino secrets.h” ] Comment out

77 fplease enter your sensitive data in the Secret tab/arduinc secrets.h

char 3sid[] = "Buffalo-G-9330\ S/ your network 351D (name)

! your network password {(use for WBLA, or use as key for WEP)
¥WiFfi radic's status

char pass[] =
int status = WL_IDLE STATUS;

void setup() |
J/Initialize serial and wait for port to open:
Serial .begin{(9600);
while (!Serial) {
7 // wait for serial port to connect. Needed for native USB port only

Enter your SSID and Password

/S check for the WiFi module:
if {(WiFi.status() == WL_NO MODULE) {
Serial.println{"Comminication with WiFi mcdule failed!™):
S/ don't continue W




Wi-Fi connection : How to confirm the connection

& coMi3 - a ot BN ERIVVF TOYTH

Please upgrades the firmware

Attempting to connect to WPA S53ID: Buffalo-G-5330
Tou're connected to the networkS5ID: Buffalo-G-5%330
BSSID: €0:84:BD:BA:93:30

signal strength (B55I):-45

Encryption Type:d

IF Address: 10.112.23.20]

10.112.23.20

MAC address: TC:S9E:BD:3R:e9:08
55ID: Buffalo-G-9330

BSSID: €0:84:BD:BAR:93:30
signal strength (R55I):-4¢
Encryption Type:d

M gEh2hn-)L ]84 LAk LFTa+ w | |9B00 bR WHhEMT




Wi-Fi connection : Automatic internet connection in standalone operating

« (Cut and paste, then edit
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Upload data to an |OT cloud server

&« c # docs.arduino.cc/cloud/iot-cloud w » @ :

ARDUINO.CC STORE Q. search documentatior Hm

ocomm -

-

(& 8 io.adafruit.com Q % @ :

Arduino Cloud loT

Configure, program and connect

Shop Leamn Biog
*adalru’l

devices - all through the Arduino

< c

& thingspeak.com

LIThingSpeak™

Cloud service.

QUICKSTART GUIDE~

The tntemet of t|

Ihe igiernet o ThingSpeak for 'OT/-
Projects

Data collection in the cloud witl
analysis using MATLAB

Get Started For Free



Upload data to an IOT cloud server

ThingSpeak for ol
Projects

Data collection in the cloud with advanced data
analysis using MATLAB

Channels Learn More

https://thingspeak.com/

DATA AGGREGATION

O AND ANALYTICS
- | LIThingSpeak
O MATLAB
A Y
—_ l )
[ ]
- » | Zanl
—~
@m |  SMART CONNECTED DEVICES =
=
s | ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

https://thingspeak.com/pages/learn_more



Upload data to an IOT cloud server

o
? V=Y
Connect more Share channel views with
SEensors colleagues and students

=7

Faster update
rates

Scalable for larger projects

Number of messages

FREE

For small non-commercial projects

x
MNo. Annual usage is capped.

3 million/year
(~8,200/day)?

| Message update interval limit

Every 15 seconds |

| Number of channels

MATLAB Compute Timeout

Number of simultaneous MQTT subscriptions

Private channel sharing

Technical Support

20 seconds

Limited to 3

Limited to 3 shares

Community Support

.

Extended compute time for Live tech
analytics support

ACADEMIC

For academic use by faculty, staff, or researchers at
degree-granting institutions™

v

33 million/year per unit
(~90,000/day per unit)2)

Every second
250 per unit
60 seconds
50 per unit
Unlimited

Standard MathWorks support

License type: Academic
ThingSpeak units: 1

x ¥ 36,500
price/unit/year

Total: ¥ 36,500/year

You will be taken to the MathWorks store to
complete your purchase.



Upload data to the IOT cloud server

€« > (C @& thingspeak.com

|:| Thingspeakm Channels ~ = Apps~  Devices~  Support~

My Channels
Watched Channels

Public Channels

ThingSpeak for ol

4

& &} & thingspeak.com/channels

|:| ThingSpeak“ Channels~  Apps~ Devices»  Suppori~

My Channels

[ New Channel ] Search by tag Q

Name Created Updated
o SEE, L—H—/(D— MOTHDE, BB 2021-06-19  2021-07-0107:04
[ Private | Public | Settings | Sharing | APIKeys | Data Import / Export l




Upload data to the IOT cloud server

CJThingSpeak ™

L] ThingSpeak™ channels - Apps -

Commercial Uzse How to Buy

HName

Description

Field1

Field 2

Field3

Field 4

Field5

Field 6

Field7

Fielda

Metadata

Tags

Link to External Site

Link to GitHub

Elevation

Show Channel
Location

Show Video

Show Status

New Channel

Help

Ultracold stom workshop “Atom no Kai

oT demonstration

Channels store all the data that a ThingSpeak application collacts. Each channel inc
eight fields that can hold any type of data, plus three fizlds for location data and on
status data. Once you collect data ina channel, you can use ThingSpesk apps to analyze and
visualize it

Channel Settings

= Percentage complete: Caloulated based on data = inte the various fields of a
channel. Enterthe name, description, lecation, URL, video, and tags to complete your
channgl.

Channel Name: Entsr 3 unique name for the ThingSpeak channel.

= Description: Enter a description of the ThingSpeak channel

Field#: Chaci oot to enable the field, and enter a field name. Each ThingSpeak
channel can have up to & fields.

= Metadata: Enter information about channel data, including JSON, XML, or C3V data.

-

Tags: Enter keywaords that identify the channel. Separate tags with commas.

P
Temp
v
e
V2
.
\_
[m]
[m]
[m]

{Tags are comma separmted)

0.0

0o

Link to External Site: If you have a website that contains information about your
ThingSpesk channel, specify the URL

* Show Channel Location:

@ |Latitude: Specify the latitude position in decimal degrees. For example, the
|atitude of the city of London is 515072

@ Longitude: Specify the longitude position in dacimal degrees. For example, the
longitude of the city of London is -0.1275.

ion of

P © Elevation: Specify the elevation position meters. For example, the alay
the city of Londen is 35.052

Vidaa URL: Ifyou have a YouTube™ arVimeo® video that displays your channal
) information, specify the full path of the video URL.

Link to GitHub: If you store yaur ThingSpesk code on GitHul, specify the GitHub
repository URL.
Using the Channel

You can get data into a channel from a device, website, or ancther ThingzSpeak channel You
can then visualize data and transform it using ThingSp=ak App=.

Sea Get Started with ThingSpeak" for an example of measuring dew point from a weather
station that acquires data from an Arduino? device.

Learn More

Private View Public View Channel Settings Sharing AP Keys

Visualizations || Add W || B Export recen

Channel Stats

Crested: ab

Entries: 0 Edit the title

—chart 2 c s x

Temperature

ThingSpank sz

Field 3 Chart o #fx
W1

=
Data
Thingspank czm
Field 5 Chart e =l
V3
E
Data

ThingSpank sz

Data Import [ Export

MATLAB Visualization

MATLAB Analysis

Channel 20f2 < »

Field 2 Chart [ =T

Vo

ThingSpank sz

Field 4 Chart o Ffx
vz

ThingSpask szm




Upload data to the IOT cloud server

D ThlngS peak'“ Channels ~ = Apps~  Devices~  Support~ Commercial Use  Howto Buy @

Ultracold atom workshop "Atom no Kai"
ChannellD:- loT demonstration

Private View Public View Channel Settings Sharing AP Keys Data Import / Export

) ) Write API Key Help
T h ese th ree | nfo rm atl on are APl keys enable you to write data to a channel or read data from a private channel. API

needed to read and erte data v _ keys are auto-generated when you create a new channel.
API| Keys Settings

s Write APl Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write AP| Key.

+ Read AP| Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read API Key to generate an additional
read key for the channel.

R ea p I Key S * Note: Use this field to enter information about channel read keys, For example,

add notes to keep track of users with access to your channel.
<

APl Requests
Write a Channel Feed

P GET https://api.thingspeak.com/update?api_k{ GG
4

4 3

Delete AP Key Read a Channel Feed

GET https://api.thingspesk.com/chari I - -0 key=\

4 4

Note

Read a Channel Field

GET https://api.thingspeak.com/c '1Enr‘_so'1?api_ke




Upload data to the IOT cloud server

« Install the library for ‘ThingSpeak’

@ 5175Uv%-v
A | &T v | MEwh 2T | |thingspeak

e
ThineSpeak

3 or| Ji=%i37,2.0.1 INSTALLED
ThingSpeak Communication Library for Arduino, ESP8266 & EPS32 ThingSpeak [ https://vwew.thingspeak.com ) is an analytic
IoT platform service that allows you to aggregate, visualize and analyze live data streams in the coud.
More info

U, || ARk

Thing5Speak_asukiaaa

by Asuki Kono
An API manager for ThingSpeak It writes fiald values for ThinkgSpeak.
Mare info

RALE

« Open the sample code, cut, paste, and edit

FETIV e AT T TAIVS

FRIFN Ctrl+N

B Ctrl+0

B EERERK o 4 )

AryFTyg ; . S

AT : USBHost »

= Cerl+W i

7E Cirl+S Wire ’

EMERITRER Ctrl+Shift+5 NAZLSATIVD ATy

TUVSOEE.  Cirl+ShiftsP Adafruit ADSTXTS ’

FEL. Ciri+p Adafruit EME280 Library >
Adafruit BuslO >

BRSE Crl+ 1Y Adafruit FONA Library >

BT Ctl+Q Adafruit GFX Library >
Adafruit ILI9341 >
Adafruit 10 Arduino ]
Adafruit LIS3DH >
Adafruit MCP9808 Library  *
Adafruit MQTT Library d
Adafruit NeoPixel >
AdafitSGP30Senser 1 |{'s not NANO 33 10T, but working.
Adafruit SH110X »

Adafruit SiT021 Library ]
Adafruit SleepyDog Library >

Adafruit 5SD1327 >

Adafruit STMPEE10 3 ArduincEtherfiet

Adafruit TouchScreen 1 ArduinoMKR1000

Adafruit Unified Sensor b ArduinoMKRETHShield

Adafruit VEMLE070 Library 4 ArduinoMKYRG5M1400

ADS1115_WE ] Arduinol VIDOR4000

ADS1X15 ] ArduinoMKRWIFi1010 > ReadField

Alnit 1 ArduinoUnoWiFi Revz 3 WriteMultipleFields
DHT sensor library 1 ArduinoWiFiShield 1 WhiteSingleField
lcdgfx b ArduinoWiFiShield101 :

LIS3MDL 1 ArduinoYun ?

MCPgg0s_RT ] ESP32 »

ssd1327 b ESPB266 >

ThingSpeak 3 extras > é S =



Upload data to the IOT cloud server

« Open the sample code, cut, paste, and edit

Hello_Temperature_ADC_Wifi

#include <Adafruit 55D1327.h>
#include <Wire.h>

#include "Adafruit MCP9E08.h"™
#include <ADS1115 WE.h>
¢#include <SPI.h>

include <WiFiNTHA.h>
#include "ThingSpeak.h"™ {/ always include thingspeak header file after other header files and custom macros

char s83id[] = "Buffalc-G-9330"; // your network 55ID (name)

char pass[] = "_".' // your network password (use for WPBA, or use as key for WEE)
int status = WL_IDLE STATUS; // the WiFi radic's status

|

WiFiClient client; I

unsigned long myChannelNumber = - +— Your Channel |D
const char * myWriteAPIKey = "—"N
T Your Write API Key

/i I2C
#define OLED RESET -1
Adafruit_55D1327 display(l23, 128, &Wire, OLED_RESET, 1000000};

/f Create the MCPS202 temperature sensor object
Rdafruit MCPF93058 tempsensor = Rdafruit_MCPa303();

// Create the AD51115 ADC cbject
ADS1115 WE adec = ADS1115 WE (0x48);

// the setup routine runs once when you press reset:
wvold setup() {

| thingspear . pegin(cliznc)s] s/Initialize Thingspeak

R If you forget it, your Arduino freezes.

display.clearDisplay({):
display.setTextSize (1) ;
display.display():
display.setCursor (0, 0);
display.setTextSize (1) ;

]

/{ the loop
void loop()

float € =
float VO
float V1
float V2
float V3

routine runs owver and over again forever:

{

tempaensor. readlempC() 7
readChannel (AD51115_COME_0_GND) ;
readChannel (AD51115_COMP_1_GNID);
readChannel (ADS1115_CCMP_2 GNI);
readChannel (AD51115 COMP_3 GND) ;

display.clearDisplav():

display.setCursor{0, 0);

printWifiData();
display.println{™");

display.print("T : ™); display.print{e, 3); display.println{™ [C]™):
display.println(™"):

display.print ("V0 : ™); display.print({¥0, 1); display.println(™
display.print("V1l : "); display.print(Vl, 1l); display.println("
display.print(™V2 : "); display.print{V2, 1); display.println("
display.print("V3 : "); display.printc(V¥3, 1)r display.printcln("
display.println(™"):

[mV]™);
[mV1™) 5
[mV]™);
[EV]™):

[ ThingSpeak.
ThingSpeak.
ThingSpeak.
ThingSpeak.
ThingSpeak.

setField(1l, c):
s=tField(2, VO);
z=tField (3, V1):
setField (4, V2):
setFisld (5, V3);

int ¥ = ThingSpeak.writeFizlds (myChannelNumber, myWriteAPIKey):
if{x == 200){
display.println{™Channel update successful.™);

display.displav():s

delay(500); f/{ delay in between reads for stability




Upload data to the IOT cloud server

Commercial Use

How to Buy

D ThlngS peak'*‘ Channels ~  Apps -  Devices~  Suppart~
Field 1 Chart F D & %
Temperature
g
g 2
128 11:30 BES 11:40
Date
ThingSzazk.com
Field 3 Chart F D & %
V1
11:25 11:30 Tinas 11:40
Date
ThingSzazk.com
Field 5 Chart Do & %
V3
m 250 MWW
S
11:25 11:30 11335 11:40

Field 2 Chart F O & =
WO
g 200 \W
11:25 11:30 11:35 11:40
Date
ThingSzazk. com
Field 4 Chart F O & =
W2
11:25 11:30 11:35 11:40
Date

ThingSzazk com




Upload data to the IOT cloud server

CIThingSpeak™

Channels ~ Apps ~ Devices~ Support~

Ultracold atom workshop "Atom no Kai"
ChannelID:-

loT demonstration

@ thingspeak.com/channels
Access: Private A i -

Private View Public View Channel Settings AP| Keys Data Imp

Channel Sharing Settings

O Keep channel view private

® share channelview with everyone I

© Share channel view only with the following users:

Enter email here

Channels - Apps = Devices= Support~ Commercial Use

LJThingSpeak™

How to Buy

oHETS

racold atom workshop "Atom no Kai"

10T demonstration

Private View Public View Channel Settings Sharing APl Keys Data Import / Export

MATLAB Analysis MATLAB Visualization

Add Visualizations l [ Add Widgets l I Export recent data

Channel Stats

Created:
Entries: 192
Field 1 Chart F o & x Field 2 Chart E o & x
Temperature VO [mV]
EERS
g S 200
& =
EE]
11:30 11:35 11:40 11:30 11:35 11:40
Date Date
ThingSpazk.com ThingSpazk.com
Field 3 Chart o & x Field 4 Chart O & x




Download data from the |OT cloud server

Channels ~ Apps ~ Devices~ Support~

CJThingSpeak™

Ultracold atom workshop "Atom no Kai*

Channel ID-
author [

Access: Public

IoT demonstration

Private View Public View Channel Settings Sharing APl Keys Data Import / Export
Import Help
Upload a CSV file to import data into this channel.
Import
file | [J7-L&&R|@RenTyER
R =R A The correct format for data i
) ) field names fieldi, fisldZ, an
Time Zone (GMT+00:00) UTC v
CSY Import Format
Upload datetime,fieldl,fieldz
2013-81-81T18:11:12-03
Other Import ang
EX po rt ‘fou can also use MATLAE, th
Download all of this Channel's feeds in CSV format. Read Data
Write Data
Time Zone | (GMT+09:00) Osaka v

Al ~ S created_at
A B | © | D | E | F | G | H | I |
1 |created_alentry_id fieldl field2 field3 fieldd field5 latitude longitude eley
2 '2021—08—(]. 1 29 274875 272.375 2825 284.3125
3_2021—08—0 2 29 277.0625 279.4375 276.5 276.0625
4 |2021-08-0 3 29.0625 283.1875 278.5625 280.3125 283.6875
5_2021—08—0 4 29.0625 284.4375 283.25 272.75 273.8125
6_2021—08—0 5 29.0625 284.875 2815625 2795 280.375
7 |2021-08-0 & 29 273.0625 272.75 280.9375 280.375
8_2021—08—0 7 29 285.75 277.0625 279 282.9375
9 |2021-08-0 8 29 276.125 273.8125 2855 285.125
10 |2021-08-0 9 29 285.0625 284.9375 270.4375 274.4375
11_2021—08—0 10 28.9375 286.125 272.0625 277.5625 282.25
12 |2021-08-0 11 nan 0 0 0 0
13 |2021-08-0 12/ 28.9375 286.3125 283.75 280.625 277.8125
14_2021—08—0 13 289375 281.125 276.75 274.9375 273.9375
15 |2021-08-0 14 29 271.3125 271.6875 282.375 283.6875
16_2021—08—0 15 29  2B89.375 285.6875 273 275.375
lT_2021—08—U 16 29 284.5625 283.6875 272.5625 272.9375
18 |2021-08-0 17 29.0625 274.8125 279.75  278.125 277.8125
19_2021—08—0 18 29 286.6875 281.9375 Z278.6875 284.9375
20_2021—08—0 19 29.0625 272.1875 272.875 275.625 279.375
21 2021-08-0 20 29 286.625 2815 278.3125 282.375
22_2021—08—0 21 29.06825 275.0625 276.375 2795 274.875
23 [2021-08-0 22 29.0625 282.5625 278.9375 276.9375 276
24 2021-08-0 23 29.0625 278 276.5625 276.5 275.875
25_2021—08—0 24 29 271.0625 271.9375 281.5625 282.9375
26 |2021-08-0 25 29 282,25 2818125 282.5 27375
feeds (2) ® 1
EExT F o -
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