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IoT

Wi-Fi

GPIO ADC I2C TCP

Wi-Fi Ambient

Wi-Fi

Wi-Fi MQTT
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Arduino 2.3.2 Wi-Fi

CS+ v8.04 (CC-RX v3.02) RX

SocketDebuggerFree Ver2.0
Wireshark Ver4.2.3

FlashDownloadTool Ver3.8.5 ESP8266
ESP8266_NONOS_SDK-2.2.1 ESP8266

mosquitto Ver2.0.18 MQTT
Broker, Subscriber, Publisher
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1 IoT

5

IoT

IoT
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PC



Saas (Software as a Service)

Gmail Dropbox
PaaS (Platform as a Service)

AWS, Azure, Heroku
Iaas (Infrastructure as a Service)

CPU

AWS, Azure
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SaaS PaaS IaaS

OS OS OS

AWS IoT
Amazon Web Servies IoT

RTOS FreeRTOS
Azure IoT

Microsoft IoT
Ambient

IoT Web

Beebotte
MQTT Publish-Subscribe
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2 TCP/IP

TCP/IP

Ethernet

IP

UDP, TCP
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PC
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C/S

Web 3



Ethernet 100BASE-TX …

Ethernet 10BASE-2 …

FDDI …

Zigbee …
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LAN Local Area Network

LAN

WAN Wide Area Network
LAN

PAN Personal Area Network

m
USB IEEE1394

WPAN Bluetooth Zigbee 16



3 Wi-Fi
ESP-WROOM-02

Wi-Fi

AT

43

ESP-WROOM-02
Espressif System Wi-Fi

LAN ESP8266EX MCU Tensilica L106

ESP ESP-WROOM-02
ESP8266EX
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Wi-Fi ESP8266

Wi-Fi 802.11 b/g/n 2400~2483.5MHz
MCU 32bit Tensilica L106 (Cadence)

80MHz 160MHz
RAM 36kB

GPIO, 10bitADC, I2C, SPI
3.0~3.6V
170mA 80mA
60uA RTC
5mm X 5mm
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ESP-WROOM-02

ESP8266EX

4MB 2MB 16MB
40MHz 26MHz, 24MHz
3.0~3.6V
18mm X 20mm X 3mm
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AT
Arduino



4 Arduino
ArduinoIDE2.3.2

URL
http://arduino.esp8266.com/stable/package_esp8266com_index.json
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ArduinoIDE

ESP8266 3.0 
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Generic ESP8266 Module
CPU Frequency: 80MHz
Crystal Frequency: 26MHz
Flash Size: 4MB(FS:3MB…)
Flash Frequency: 40MHz
…

: COMx
USB-
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L
01.Basics Blink

Blink01
Builtin Led: 13 
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5 Wi-Fi
5-1 GPIO

5-2

5-3 A/D

5-4 I2C BME280

5-5 Wi-Fi

5-6 Ambient

Arduino [ ] [ ]
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5-1 GPIO
General Purpose Input Output I/O

HIGH 3.3V LOW 0V

HIGH
LOW

Arduino GPIO

78



pinMode(pin, mode)

digitalWrite(pin, value)
HIGH LOW

digitalRead(pin)
HIGH LOW
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GPIO
Button01 SW ON/OFF LED /
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const int ledPin =  13;
const int buttonPin = 12;
int buttonState = 0;

void setup() {
pinMode(ledPin, OUTPUT);
pinMode(buttonPin, INPUT);

}

void loop() {
buttonState = digitalRead(buttonPin);

if (buttonState == LOW) { // pushbutton is pressed
digitalWrite(ledPin, HIGH); // turn LED on:

}
else {

digitalWrite(ledPin, LOW); // turn LED off:
}

}

1:
2:
3:
4:
5:
6:
7:
8:
9:

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:

[ ] [02.Digital] [Button]



5-2
1 2

RS-232C
PC

UART
RS-232C IC -USB

SPI

SCK, MISO, MOSI, SS 4

I2C

SCL, SDA 2 I2C
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84
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5-3 A/D
A/D ADC

1

93

mV 10bit

0 00,0000,0000

3.2258 00,0000,0001

6.4516 00,0000,0011

3300 11,1111,1111

A/D

ESP8266 AD
10bit

0 1023
0 1V

1V 1024
AD TOUT 14

0 1V
LM61

0 600mV 40 1V

ADC1bit
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5-4 I2C
2

2 SDA SCL

I2C
I2C

8
Standard-mode: 100kbps
Fast-mode: 400kbps
Fast-mode Plus:  1Mbps

99

1

1

I2C

100

I2C Master
SDA
SCL

I2C Slave

SDA SCL

I2C Slave

SDA SCL

[ ]
[ ]

Address: 1010010 Address: 1010011



5-5 Wi-Fi
LAN

PC Wi-Fi

IEEE802.11 LAN LAN
Wi-Fi IEEE802.11 LAN
ESP8266 2.4GHz 802.11 b/g/n

2019 6 Wi-Fi6 IEEE802.11ax 9.6Gbps 2.4GHz/5GHz

2013 5 Wi-Fi5 IEEE802.11ac 6.9Gbps 5GHz

2009 4 Wi-Fi4 IEEE802.11n 600Mbps 2.4GHz/5GHz

2003 3 IEEE802.11g 54Mbps 2.4GHz

1999 2 IEEE802.11a 54Mbps 5GHz

IEEE802.11b 11Mbps 2.4GHz

115

Wi-Fi
Wi-Fi ESP Wi-Fi

WiFiClientXX TCP

UdpXX UDP

WiFiTelnetToSerialXX Telnet

WiFiManualWebServer Web
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5-6 Ambient
IoT https://ambidata.io/

( )

8ch

16ch

159

Ambiet

Ambient

Ambient
ID

160



6 RX Wi-Fi
6-1 RX

6-2 RX

6-3 RX

6-4 RX Wi-Fi

169

Wi-Fi RX621 ESP-WROOM-02
Wi-Fi

RX621 Ambient

6-1 RX
RX621

ESP-WROOM-02

USB-

SW

LED

LCD

170



RX ESP8266

RX ESP8266

PE0 RST

PE1 EN

RxD0 TXD

TxD0 RXD

ESP8266
RX621 E

ESP8266
RX621 SCI0

RX621 SCI0 ESP8266
Wi-Fi
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6-2 RX

CS+ for CC V8.07

RX C 
CC-RX V3.04

xxxN.c: 
intprg.c: 
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6-3 RX
RX621 I/O A/D

01gpio I/O LED
02lcd I/O LCD
03adc A/D

04sci SCI PC
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RX
1.
2.
3.

4.

xxxN.c intprg.c

176



6-4 RX Wi-Fi
ESP8266

Wi-Fi

RX621
Wi-Fi

RX621

ESP8266

SCI0 ESP8266
Wi-Fi

181

ESP-WROOM-02
ESP8266

RX621

UART

Wi-Fi

115200bps 8n1

LCD

LED

RX Wi-Fi
1. ESP8266

ArduinoIDE
2. ESP8266

ESP-WROOM-02 BaseBoard
Arduino

3. ESP8266
Arduino

ESP8266
4. RX621

CS+
5. RX621 ESP8266

ESP-WROOM-02 RX

182



7 MQTT

Message Queue Telemetry Transport
IBM Eurotech TCP/IP

Pub/Sub

IoT

203

7-1 MQTT

OASIS

MQTT Version 3.1.1 (2015 11 )
MQTT Version5.0 (2019 3 )
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7-2 MQTT

mosquitto
MQTT (OSS)
MQTT Version3.1.1
Ubuntu Linux Windows

MQTT
Beebotte
Heroku CloudMQTT

211

mosquitto

https://mosquitto.org/download/
Windows

mosquitto-2.0.15-install-windows-x64.exe

C:¥Program File¥mosquitto

212



7-3 Windows-ESP8266MQTT

WindowsPC
mosquitto
mosquitto_pub
mosquitto_sub

ESP8266 Arduino
MQTT

221

WindowsPC

ESP8266

Broker

Publisher Subscliber

SubscliberPublisher

inTopic
"0", "1"

outTopic
"Hello"

inTopic
"0", "1"

outTopic
"Hello"

ESP8266MQTT

Wi-Fi
MQTT

Publisher 2
outTopic

”hello world”+”#[ ]”
Subscriber

inTopic
’1’ LED
‘1’ LED

222



7-4 beebotte
MQTT

(Platform as a Service)
AWS IoT Core
HEROKU(Cloud MQTT)
…

XS Free Plan

50000 /1
…

235

https://beebotte.com

SIGN UP
Username

E-mail

Password

236



Web
garretlab Arduino

https://garretlab.web.fc2.com/

ESP-WROOM-02
https://www.petitmonte.com/robot/howto_esp_wroom_02.html

http://zattouka.net/GarageHouse/micon/linkPC/WiFi/WiFi1.htm

Qiita Arduino Nano BME280 …
https://qiita.com/nanase/items/f34e03c29410add9c4d0

Beebotte
https://gist.github.com/yoggy/28196ba084f9c406c75967289fbb3dca

249

Web
2016 9

CQ

RX621

Ambient Eclipse Mosquitto
https://ambidata.io/ https://mosquito.org/

Beebotte
https://beebotte.com/ https://akizukidenshi.com/
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〒261-0014 千葉県千葉市美浜区若葉3-1-2 高度ポリテクセンター 

■本テキスト掲載記事の利用に関するご注意 

 本テキストの著作権は、独立行政法人高齢・障害・求職者雇用支援機構 千葉支

部 千葉職業能力開発促進センター 高度訓練センター（愛称：高度ポリテクセン

ター）にあります。 

 本テキストの一部または全部について、著作権法の定めのある範囲を超え、当

方に無断で転載、複写、譲渡、販売、使用することを禁じます。 

 また、本テキスト記載の内容は、技術の進歩などにより予告なしに変更される

ことがあります。 

 

■本テキスト記載の社名、製品名について 

 本テキスト記載の会社名と製品名などは、それぞれ当該各社の登録商標または

商標です。それら団体名、商品名は本テキスト製作の目的のために記載されてお

り、当方としては、その商標権を侵害する意思、目的はありません。 
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