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802.154
Header

XBEE® LR-WPAN
Nodes connected
to Sensors and
Actuators

=X : https://www.researchgate.net/figure/further-shows-the-MQTT-application-layer-message-is-encapsulated-in-TCP-Segment-TCP fig3 321341034

The HetNet gateway will read IEEE 802.15.4 Frames anc
de-capsulate the Sensor data and En-capsulate it in MQTT
payload which will finally sent over internet using IEEE
802.11 Network

Raspberry Pi :
Python based
MQTT Gateway for
HetNet

Pavioad
Sensor/
Actuator
Data
(few KB)

~

IP Pavload

N
IEEE IEEE $02.11 Pastoad
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Header |

IEEE 802.11 b/g/n Network
11/54/72/144/300 Mbps
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We are the market leader in loT managed connectivity M et

Figure 1. Magic Quadrant for Managed loT Connectivity Services, Worldwide

We're positioned highest for our “ability to execute” and furth
est to the right for “completeness of vision”
= .Vodafoﬂe .
T
@ Telefonica
Telenor Group
o .vmocmge&m' Services
e Gartner defines a “Leader” in the Magic Quadrant as a compa
Cubic Telecom . . .« . .
® @ ers ny that executes well against their current vision and is well po
@Teke2loT ey
oRBCOMM p— sitioned for tomorrow.
® o™
I o
) @ Seema Wireless
@ A1 Digital @A Am
§ We’ve maintained our leadership position in the Magic
= Quadrant for the last six years.
h COMPLETENESS OF VISION _— As f Je 21 - © Gartner, Inc

Source: Gartner (December 2019)
c2 17 February 2022 O
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— Your devices can connect anywhere in the world

Network relationship:
@ Vodafone Network

-------------------

[
--------------------

Expertise
1,400+ loT experts operating acro
ss 5 continents

Scale

182 countries
+570 networks 2/3/4/5G, LPWA s
atellite and fixed capability

Capabilities

Specialist Automotive and private
network divisions providing an e
nd-to-end solution.

17 February 2022 o
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Global Sim B2B Service
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Murata Cat.M1 Module Type1SC E%
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LTE_Internal ANTENNA

| § MOUSER

RF_Swtich_IC | 1- ELECTRONICS.
LTE_External ANTENNA 0@
GND Il GND
__________ AR EE c ( T -
’UARTO L =R CEEEEEEECECEE= e VBAT_IN(3V3, 5V) : input 2.4~5.5V
: UARTO_RX EEEEIEIEIHZ]BE]HEHEEEE a‘—-—
|UARTO RTS @'z 00 200 B0 3 = [l GND
UAR_TO_ QT§ _____ é E O G E g EEI 5 8 Q] VCC—,] V8_OUT
GND EEEEIEIEIZ]E]E]EEEEIEE ﬁ
__________ = HOHEEEEEEEEEE = Ha m
( UART2_TX - e —~——GND
' UART2_RX = e —— IO_REF : input MCU 1/0 Voltage 1.65 ~5.5V !
| UART2_RTS Il GND
'UART2 CTS ————— elF= o “LDO_EN
L — c - PMU_EXT_ALARM(If Alive, OUT 1v8)
(UART1 X MRESET (Modem Reset)
: "UART1_RX o HWAKEUP(Host Wake Up)
| UART1_RTS eIl 5 MWAKEUP (Modem Wake Uy
| UART1_CTS o S DEVICE_TX_INDICATOR ot P,
—————————— i ) (If Alive, OUT 1V8)
G'.\'D © [ = EXT ANT Select Ty

Micro Sim Socket (If Pull-Up, Using EXT Antenna)
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T2 (classification) 1 24 (Standard)

1. &Y (Product Name) Type1SC LTE-CAT.M1 Board

2. MIE 22 Y (Product Model) CZ-Typel1SC

3. M| & M|Z=At (Product Manufacturer) CodeZoo

4. SMNBE DEH/XZA (Module Model/Vendor) Type1SC / Murata

5. SAXAM ZEEH /X Z AL (Chipset Model/Vendor) ALT1250 / Sony Altair

6. 2/ 37| (Dimension) [TFR: mm] Width(25.2)*Height(50.0)*Depth(2.8[with Antenna 10.0])

7. 7| 58 % (Function-Use) LITES A 2=

8. M EtR (Power Supply Type) 2.4V ~ 55V

9. CHHILI EtR! (Antenna Type) LH Q| & AL (RF Switch IC Select)

10. X| & &4I14 Fobt== (Frequency Band) Low-band
B5/B8/B12/B13/B14/B17/B18/B19/B20/B26/B28
Mid-band B1/B2/B3/B4/B25 AS|Aswe
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4. Cat M1 Z&fEfr4/ ||V { MOUSER

ELECTRONICS.
AT Commands

AT Commands’ Classification

AT Commands gfAl

Fig 1. Cellularinterface using raw AT

FPP I&OFEI-H ‘} ea PPF Link Manager
SEpLE leppd)

Kernel space

Cellular
modem

P dia|up !a!,rer [ ipd, ipdptp, ipdem)

Point-to-Point Protocol (PPP) STREAMS Module and Driver

Fig 2. Cellularinterface using PPP

AS A-SUNG
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4. Cat M1 &84/ 1\ VOUSER

AT Commands gfAl

Q QCoM_V1.0
o DUT Connection Notification L—h—-a-l

.

COM Port: |Ei - Baudrate: |HEEDIJ -| StopBits: |l -I Parity: |Nune vl

ByteSize! |8 v Flow Contral: Mo Cirl Flow Close Port - Compoﬂ Log

[<<] at+cnum+CME ERROR: SIM PIN requred A
AT (>>]at+cgsn
¢ |[<<] atscgsn
oK [<<] 351521100330281
AT+COPS? Information [<<] OK
- [>>]at%ccd
+COPS: 0,0,"DATA ONLY",7 . [<<] at%cad
[<<] %CCID: 8982300420000006005
[<<] 0K
[>>]AT +CMGF=0
+CEREG: 0.5 SIW Version [<<] AT+CMGF=0
[<<] OK
0K ; ' [>>]AT+CMGL
[<<] AT+CMGAL
[<<] OK
[<<]
(>> Jat+cpn="0000"
[<<] at+pn="0000"
[<<] OK
[<<] %NOTIFYEV:"SIMSTATE",3
[2022-02-15_23:18:48] Open COM Port Success [<<] %NOTIFYEV:"RRCSTATE",2
[<<] %NOTIFYEV:"EMMSTATE",1
Network Information [<<] %NOTIFYEV: EMMSTATE" 4
[>>]atecpn?
Operation ' [>>Jat+cnum
Clear Information | [ DTR [~ RTS [ ViewFile [~ Show Time . [>>]at+cnum
Input String: I~ HEX String [~ ShowInHEX W Send With Enter E::%a;”d:d:_ ‘Ss(ci?('),%?go'

AT+CEREGH e O S D G S G ) e G ESD [<<10K
| Send Cnmmandl Reset - [>>]at+cpn?

------gn-----. >> lat+enum E A'SUNG
Select File | [CHfUsersWibmas¥DownloadsWmosquitio, org, crt | Send File | (T ———— . Jm ® International CO. ,LTD.

D D S BN B GO S B < >

OK
AT+CEREG?

Network

- | I [E:WDE,PHOJECTSWTD, NE_lo T#5, DriverWQUECTELW ToolsWQCOM_V1, OWQCOM_L

www.CodeZoo.co.kr




AT Commands 24l Open Source Library _\v.4d MOUSER

ELECTRONICS.

t ’ Search or jump to... Pull requests Issues Marketplace Explore

B codezoo-ltd / TYPEISC ' Public {2 Pin | <& Unwatch

<> Code @ lssues §% Pull requests (® Actions M Projects M wiki @ Security |~ Insights 8 Settings

¥ main - ¥ 1branch > 0tags Go to file Add file ~ m About B

Murata TYPE1SC Cat.M1 Arduino Library
C codezoo-ltd Unix Timestamp Conversion Example ... 6656acl 3 days ago Yb) 22 commits & example
b examples Unix Timestamp Conversion Example 3 days ago 0 Readme
&E MIT License
B manual Arduine HandsOn page 17 modified & months ago
v 1star
BB schematics_dimension Manual, Schematics & Dimension file upload & months ago ® 1watching
[ .gitignore Initial commit & months ago % Oforks
[ Countdown.h TYPE1SC Initial Commit & months ago
[ LICENSE Initial commit 8 months ago Releases
[ READMEmd Initial commit 8 months ago Na releases published
Create a new release
[ TYPE1SC.cpp Type1SC HardReset Added 3 days ago
% TYPEISCh dos2unix clang-format & E5P32 Feature commit & months ago
Packages
Mo packages published
README.md Vd Publish your first package

TYP E1 SC Contributors 2

Murata TYPE1SC Cat.M1 Arduino Library & example C codezoo-ltd CodeZoo

jbmaster50

AS A-SUNG
© International CO.,LTD.
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Open Source Library to Firmware Porting v/ d MOUSER

ELECTRONICS.

v LELA OER 0 S O[EdHA WEA PoC Ll B/t 2 &= ZEHME ZH

Library Logic + Firmware Code

HAL_UART_Transmit()
AT Command
. . HAL_UART_Transmit
- Pa rse r’ Log IC U n It Function name HAL_StatusTypeDef HAL_UART_.Transmit ) )
Mbed OS E]lilrl‘:g'zl'__tH_'a.\i::ng:{)peDef huart, uint8_t * pData, uint16_t Size,

Bare Metal Function description Send an amount of data in blocking mode.

Parameters huart: UART handle.
pData: Pointer to data buffer.
Size: Amount of data to be sent.
Timeout: Timeout duration.

Return values HAL: status
r ] R \V} Notes When UART parity is not enabled (PCE = 0), and Word
Ua t Se d/ ec Length is configured to 9 bits (M1-MO0 = 01), address of user
data buffer containing data to be sent, should be aligned on a
TI me r’ De | ay half word frontier (16 bits) (as sent data will be handled using

u16 pointer cast). Depending on compilation chain, use of
specific alignment compilation directives or pragmas might be
required to ensure proper alignment for pData.

HAL_UART_Receive_IT

Function name HAL_StatusTypeDef HAL_UART_Receive_IT
(UART_HandleTypeDef * huart, uint8_t * pData, uint16_t Size)

Function description Receive an amount of data in interrupt mode.

Hardware Interfaces Parameters huart: UART handle.

. pData: pointer to data buffer.
ARM Cortex-M CPU & Core Peripherals Size: amount of data to be received.

Return values HAL: status

Notes When UART parity is not enabled (PCE = 0), and Word
Length is configured to 9 bits (M1-MO = 01), address of user ﬁ A-SUNG
data buffer for storing data to be received, should be aligned © International CO. LTD.
on a half word frontier (16 bits) (as received data will be
handled using u16 pointer cast). Depending on compilation
chain, use of specific alignment compilation directives or WWW.COd EZOO,CO, I(I"
pragmas might be required to ensure proper alignment for
pData.




7O &AM https://www.mouser.kr/ [ SR
AT Commands 4
LEALA CATM1 Library ( https://github.com/codezoo-Itd/TYPE1SC )

‘ @Ey

P2 ' TP3
vsus el
VSYS

131, TP1
(2
3V3_EN -

TP5

3v3 o
TP6

ADC_VREF L

GP28_A2 N AC.
AGND 94V-0H
6P27_AL

MOUSER

ELECTRONICS.

m
¥E NA dA 43 £AF

BOOTSEL ‘o l

3" 5
6P26_A0

RUN

" CE

)
P21 RC
6P20

GP19

[TTT] racmeoEaRERERRE!

Viea)

g

'FEEXEE R EREREN)
aND Z% 9T L2 9T ST EE I S«

£l

o) 733

3y ? fvvaw g, | ) 1)

e ans

GP18

Raspberry Pi Pico (©2020

RaspberryPi PICO ESP32 DevKit  Arduino NANO Board (Every, 33 IoT, 33 BLE Sense, RP2040 Connect)

CodeZoo CATMT1 Library ( Commercial License )

STM32G4 RepﬁsasJRAﬁL Silicon Labs BG22 NXP I.MX RT1010
A " . s 1 i ok

AS A-SUNG
© International CO.,LTD.
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= NVIDIA Jetson Nano T-0f : https://www.mouser.kr/ProductDetail/Seeed- J
HF*I | P’
PPP S 4l T4 Studio/102110417?qs=sGAEpiMZZMvONwIthfIBiyQk2ch6oJalY3%2FvQlpMsnM%3D ' H\ MOUSER

Ras be&rrr Pi %5 . Dimgnsions €
ode B m x m X ’"K
40 Pin N
Extended GPIO
Broadcom A .
P 2
\

at 1.2GHz,
1GE RAM’

ELECTRONICS.

NVIDIA Jetson Nano Developer Kit

~ 3.5mm 4-pole

Composite Video

Lk M" 2 . ]
@ R and Audio
B'“““"‘ ‘ 1 Secsan Output Jack
‘:" o~ CSl Camera Port

Full Size HDMI
Micro USB Power Input. Video Output
DSI Display Port Upgraded switched
ower source that can
andle up to 2.5 Amps

LTE- CATM1 L& RS 2S20A AF2SEH]
ZHH| 2] ¢ - 2021.10.21.01:43

oAl M ICZF [TE-CATM1S LOj5EAl 72 KHeof
SA A|AHIO0AM PPP2 S2HA|7|20 H 20 o€

Read More

Linux PPPAE7Y &t
https://codezoo.tistory.com/15 N\S|/5UNG

International CO.,LTD.
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AT Commands Al AWS-loT E4 d MOUSER

ELECTRONICS.
User Application

MQTT Shadow  Greengrass
Libary Library  Discovery

Amazon Fr_eeRTpS
FreeRTOS ! | Internal Libraries
Kernel - A

TLS Stack
(mbedTLS)

FreeRTOS TCP/IP Stack

ESP32 FreeRTOS ESP32 Network

et

LI1LLL

LA

A-SUNG
International CO.,LTD.

ESPS2 AWS-IoT i : www.CodeZoo.co.kr
S/W Architecture loT devices AWS services




AT Commands Al AWS-loT E4 v, d MOUSER

ELECTRONICS.

<Security Setup>
at%certcfg="ADD",9,"rootCA.pem",,"cert.pem.crt","private.pem.key"
<AWS-IoT Setup>

at%awsiotcfg="CONN","a T EENNEEEEEEEE s 2 . 2 nazonaws.com”, 9, " NEEENECO 1
at%awsiotcfg="PROTOCOL",1200,0

at%awsiotev="all",1

<AWS-loT Connect>
at%awsiotcmd="connect"

<AWS-loT Test>
at%awsiotcmd="subscribe","sdkTest/sub"

at%awsiotcmd="publish","sdkTest/sub","CodeZoo Now Ready!!!" AWS loT
at%awsiotcmd="UNSUBSCRIBE","sdkTest/sub"

A-SUNG
<AWS-loT DisConnect>

at%awsiotcmd="DISCONNECT" www.CodeZoo.co.kr
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5. CAT.MT A"-g-_6|-7| —?—l_C')I;I' S/W —T—Lg 94 %I—l-E'”ﬁE AUl P e TronTcs

S AES 9B B0 A

1. Arduino NANO Every (ATmega4809, 8bit/20Mhz, 6KB SRAM, 48KB Flash)
2. DHT22 25 T4l A

| VCC:0l=0|L: 2C 5y o1
DATA: OI5&0|%-. 2 & AQ A&
GND: OlS0|%- 21 GND ™

Sl N ol Cloll CHONCHON O NS
L, 0 i . oo

%, - L]

Dht22Dht 22 C|X|E 2= I .. Arduino UNOOfl A dht-22 2% / £E&. DHT22/AM230x/RHT0x Temperature. AM2302 DHT22 arduino L.
korean.alibaba.com webnautes.tistory.com espruino.com ko.aliexpress.com

Clock generation

: S A-SUNG
v" Arduino Nano Every :l'l‘DH M International CO.,LTD.
https://www.mouser.kr/ProductDetail/Arduino/ABX00033?qs=PzGy0jfpSMueXyfBfl2XSA%3D%3D
v DHT 22 Sensor L0 www.CodeZoo.co.kr
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MOUSER

ELECTRONICS.

- LTE Cat.M1 ct0|E {2l & X
Bt ME Z 1 github.com/codezoo-Itd/TYPE1SC &

& github.com/

I Daum & Printed Circuit Boa.. €8 [Kor] [loT Headed... ™ Gmail @3 YouTube @ 7 1 Ads s Telenor Connexion ™% 7HR - My Data Hu... Q Offic

O Search or jump to... Pull requests Issues Marketplace Explore

& codezoo-ltd / TYPE1SC ' Pprivate & Unwatch ~ 1 w7 Star

<> Code © Issues 11 Pull requests (® Actions [ Projects @ Security |~ Insights i3 Settings

¥ main ~ ¥ 1branch  © 0tags Go to file Add file ~ About

Murata TYPE1SC Cat.M1 Arduino
codezoo-Itd code format converting .- eebd2ec 2 daysago 9) 12 commits Library & example

. 5 Readme
examples code format converting 2 days ago [ Rea

.gitignore Initial commit 3 months ago B8 MIT License

Countdown.h TYPE1SC Initial Commit
Releases

LICENSE Initial commit 3 months ago

README.md Initial commit 3 months ago

TYPE1SC.cpp code format converting 2 days ago

O o oo R O

TYPE1SCh dos2unix clang-format & ESP32 Feature commit 10 days ago

z

AS A-SUNG
© International CO.,LTD.

TYPE1SC Languages WWWCOdEZOOCOkr




{ MOUSER

ELECTRONICS.

=M Code HHE -> Download ZIP -> 2t0lE 2| T2 & (Tt
8 codezoo-ltd / TYPE1SC ' Private

<> Code ® Issues 11 Pull requests ® Actions ("] projects © Security [~ Insights {83 Settings

¥ main ~ ¥ 1branch 0tags Go to file Add file ~

C codezoo-ltd code format converting BJ Clone

HTTPS 55H GitHub CLI

examples code format converting https://github. com/codezoo- 4/ TYPEISC.git (7]
.gitignore Initial commit Use Git or checkout with SVIy#sing the web URL.

README.md
Countdown.h TYPE1SC Initial Commit
) Open withGitHub Desktop

LICENSE Initial commit

README.md Initial commit [ [? Download ZIP } §l TYPE1SC-main.zip

TYPE1SC.cpp code format converting 2 days ago

TYPE1SC.h dos2unix clang-format & ESP32 Feature commit 10 days ago

A-SUNG
7 E International CO.,LTD.

www.CodeZoo.co.kr




MOUSER

AHX -> 210l 2] LatatD| -> ZIP 210|222 =D}.. V7 Bperioind

@ Blink | OF=0| ' 1813

ot HE AAE 2 E2Y
oo Ctrl+R
HZLC Ctrl+U
ZZ2OHHE 0|88 HEE Cirl+Shift+U

o gl dro|z| WELHZ| Cirl+Alt+S . .
e Cte2E & CAEe| -> TYPE1SC-main.zip -> Z |

AA K =4 H0|7| Ctrl+K

2to|2 e =&tst7| 3 &
ool =7} giolEgi2| 2. Ctrl+Shift+1
2 T e

ZIP Blo|E 22| =7t

OF=0| 2tojEg 2
ArduinoBLE
Bridge
EEPROM
Esplora
Ethernet
Firmata
GSM
» function runs o1 HID - or power the boar:

B zip Tt £ EHO|EEE|S

# x-cube-aws-sensordemo-v20201115.zip

ity-solution_SCD_20201023 zip
Keyboard

LiquidCrystal

Z2IOY HEA =2F 1118 BROIE (2%) % AME. ZHO§ 49152 HIOIE AS A-SUNG
&9 Hes S8 W 22H0[E(0%) 2 AE, e1228[0|E2 ASHE I H=.  Z= 6144 HIOIE. ° e

www.CodeZoo.co.kr



AlA S
= =

Ctrl+R
Ctrl+U
_EJEHEHE 0|88 2L Ctrl+Shift+U

TYPEIS
L4 o=l vrojH2| WEW?| Cirl+Alt+S
i
) [ #il AHA| EH £0|7| Ctrl+K a
- ctoje 2] Z&st7| 3
3 #i n-gl =71, 2to|eeig| 22|.. Ctrl+Shift+|
i|/#enarr Zip 10| =242| &7
| 3 . . . Ot=0|k 2folE g2
6 #define DebugSerial Serial f =4
— | . X i ArduinoBLE
] $define MlSerial Seriall Bridge
EEPROM
9 #define DHTPIN A0 Esplora
10 #include "DHT.h" Ethernet
Firmata
'l // Uncomment whatever type 3 i
12 //#define DHTTYPE DHT11 /4 HID
|3 #define DHTTYPE DHT2Z2 // DHY Keyboard
14 //#define DHTTYPE DHT21 //  LliguidCrystal
15 Mouse
RTCZero

€ DHT dht (DHTPIN, DHTTYPE) ;

Robot Control

7/ 2t HIA] Ef0[E ] ZA]

A

51

DHT22 25EAMA| 2o|E2{2| MX|

23|X[ -> 2f0|Eg]2 “”*PI
-> DHT sensor library &X|

-> 2}0|8

© 2to|E2 2| OfL{H

EFel v EZ Al v dht2d]

MOUSER

ELECTRONICS.

cje| &e

f[)HT sensor library

by Adafruit 7 1.4.2 INSTALLED
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT2]
Mare info

, etc Temp & Humidity Sensors

DHT sensor library for ESPx
by beegee_tokyo

negative temperature problem (credits @helijunky)
Mare info

Arduino ESP library for DHT11, DHT22, etc Temp & Humidity Sensors Optimized libray to match ESP32 requirements. Last changes: Fix

DHTHEW
by Rob Tillaart

DHT44, AM2301, AM2302, AM2303, autodetect, offset, interrupt, powerDown
Mare info

Arduino library for DHT temperature and humidity sensor, with automatic sensortype recognition.

Types supported: DHT11, DHT22, DHT33,

H&E 049 ~ | &5

DHTStable

by Rob Tillaart

A-SUNG

AS

www.CodeZoo.co.kr
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1) APN &%

- APN (Access Point Name)

OO -

OlsSAAMUA IPF=2E & LILH

OlssSdA2l 2= UEADY eI = AZ06t= HOIEHAOl. APNEE= AtE0ot(
F

Z &, LTE CATM1LZ HER I S4&I= ot $ EHA—IE SFE Al & & ol =010F 8fLILE.
S8 2 CATM1 28 LHF WEAAEHAPN gf N&E 5. 0/|= 0= APN SHEAI0CH AIS

2) Basic Test

CATM1 28 = =) al

—

d0l &% = 0t &2 2 I sLILL

=

b

ol
O

]

kol

1. CIMI : IMSI (International Mobile Subscriber Identity) 8t= SIM WA JtMH &LICH

§ MOUSER

ELECTRONICS.

2. IMEI : Internaitional Mobile Equipment Identity 2 & 2| 1) = gt(phone's fingerprint)S Jt A SLILH

3.CGMR : 28 83l H&
4. Time: & MAIZtS LM sUU (VA= SSAl &5)

5. RSSI, RSRP, RSRQ, SINR, Cell ID, TX Power
SESN T, MM, JIXN=2 1D, 85 MIJIE JtA sLICH

AS A-SUNG
© International CO.,LTD.
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3) HTTP Test [ [ MOUSER

ELECTRONICS.

CATM1 28 U F SAAEE 0|Eolil M Ot5F0l ES0A =

MAENS EEE det 2%, s U0IHE
=

HTTP Z £ &2 & Thingspeak.com MHH S ZE M PC, ADEZNM & AI2F 2LIEE &HLICH

< =20 g

1. Thingspeak.com & AtEotJ| ?loll It & & & LIL.

.CAT.M1 28 LH =

2 TCP © = Thingspeak.comdt 2 Z06t) Ot5=0l EE0lM DHT22 8lAd =
=25, 55 UO0IHE =&

—$— HTTP Z=&£22 2t= W M Thingspeak.comWl GI0IEHE 22 & &HLICH.

roll

AS A-SUNG
© International CO.,LTD.
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Q ThingSpeak"‘ Channels~  Apps~  Support~

MOUSER

Th|ngSpeak E-I_|'? ThingSpeak for loT
Projects

= ® N A= K Data collection in the cloud with advanced daté
lOT = El-T_ A-I Hl _:6 O|-L|-§ analysis using MATLAB
MathWorks Of| Al BFE= A{H|A

» Thinkspeak A|Z5t2{™, MathWorks
7+ ioHOF 2t

« www.thingspeak.com

oz 74\7@\0; a7 A2
\O

—?LMOP T e 2 o| g} 1 X

Data EXPOrt \& | d

CSV format=

ThingSpeak for Students and Educators ThingSpeak for Air Quality Monitoring

Implement 10T research projects quickly with built-in MATLAB data analysis tools and real-
time sensor data collection

Build loT services for remote monitoring of air quality sensors, and create MATLAB models
to predict pollution levels

AS A-SUNG
@ International CO.,LTD.

www.CodeZoo.co.kr

ThingSpeak for Energy Monitoring ThingSpeak for Smart Farming

Build loT applications to monitor energy usage, and develop MATLAB models for power
signature identification and load forecasting

Build applications for remote itoring of sensors deployed on farms, and develop
MATLAB models to increase crop yields and reduce costs



http://www.thingspeak.com/

§ MOUSER

ELECTRONICS.

ThingSpeak A&

1.  www.thingspeak.com & &3t 2 3. MEYH = ‘Continue’ 2E!
'Get Started For Free' & o = _
[ ThingSpeak™ channels Apps  Support~ CommercialUse  HowtoBuy €%

-

R
ThingS k for ol / ' _
Prc!?egctzea {2 //////////////// ,

-
Data collection in the cloud with advanced dat&; ——
analysis using MATLAB

MATLAB

Create MathWorks Account

nnnnnnnn

Emaill Address

Get Started For Free Learn More

Location

Last Name
[o

2- Icreate One!l % Eﬂ_l Firat Namea
|5z

Last Name (English)

Q gSpeak

™
First Name (English)
| Hyun.Jog

A-SUNG
E International CO. LTD. www.CodeZo0.co.kr


http://www.thingspeak.com/

CJThingSpeak™ channels Apps  Support~

CommercialUse  HowtoBuy €%

ngSpeak, you must sign in with your existing MathWorks account or create a new one.

Non-commercial use ThingSpeak for free. Free accounts offer limits on certain functionality. Com

al users are eligible for a time-limited fri
8 analysis features on ThingSeak, log in to ThingSp:

get full aco

using the email addre ociated with your university or organization.

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license options for commercial, academic, home and student usage.
Verify Your MathWorks Account

To finish creating your account, complete the
following steps:

1. Go to your inbox for fora02hj@gmail.com

2. Click the link In the email we sent you

Verify Your MathWorks Account
3. Click Continue.

Didn’t receive the email?

To finish creating your account, complete the
Ck your spam folder. .10“0..“”{) S'F_':)S
e the emall agals

e not received the emai, Contact

1. Go to your inbox for fora0Zhj@gmail.com
2. Click the link In the email we sent you

Cancel 3. Click Continue

Didn't receive the email?

+ Check your spam folder

« Send me t|

Cancel

MOUSER

ELECTRONICS.

o
il
ne
o
rQ
sto
|0
1=
| >
E:I
i
in
[
fot
O

2t OIS E M 2.
M Gmail

dxjua|

SEHAY n5n
p-E: 3L

Verify Email Address

service@account.mathworks.com =7

4\ Mathv

MathWorks HI &
@ ==

AS A-SUNG
© International CO.,L
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ThingSpeak Al Al M

6. H2HS HAHSt = ‘Continue’ EE!

m Thlﬂgspeak ™ Channels  Apps  Support= Commercial Use  HowtoBuy @)

To use ThingSpeak, you mus n inwith your ting MathWor count or create a new one.

Non-commercial & ThingSp i certain functi y. Commere sers are eligible for a time-limited fre.

get full access to the MATLAB ana in to Things < using the email add iated with your university or organization

To send data faster to ThingSpeak or to send more data from more devices| - £
Finish your Profile

Finish your Profile

Password Password

1 b
accapt the O

Continue

| have read and agreo to ths F

| accepl the Onling Sarw

Cancel

MOUSER

ELECTRONICS.

[JThingSpeak™ " = sz s 3wy Q@

An

ol M2
MY 4=
RHLICH MathWork | & ThingSpeak sk Ct, Thi (0l CHE 0 210 U BE Mathworks | | UHS &
et
0|51 € 1D : fora02hj@gmail.com

#a& seeych

ThingSpeak Usage Intent

1) How are you planning to use ThingSpeak?

O Commercial work (including research)
O Government work (including research)
O Personal, non-commercial projects

@® Teaching or research in school

O Student use

2) Tell us something about your project (optional)

smart farm

ASI:
(o) International CO.,LTD.

www.CodeZoo.co.kr



o

ThingSpeak =-1

1. 2EFZ JH AE Oi0|2 EF

CJIThingSpeak™ channels  Apps  Support~ CommercialUse  HowtoBuy €%

v
"% e,

ThingSpeak for IoT /////////////////M /

Projects

ks
Data collection in the cloud with advanced data™
analysis using MATLAB

Get Started For Free Learn More l

ThingSpeak for Students and Educators

Implement IoT research y with bullt-in MATLAB data analysis tools and real-
time sensor data collection

ThingSpeak for Air Quality Monitoring

Build 10T ser remote of air quality sensors, and create MATLAB models
to predict pollution levels

ThingSpeak for Energy Monitoring

Build IoT applications to monitor energy usage, and develop MATLAB models for power
signature identification and load forecasting

ThingSpeak for Smart Farming

Build for remote of deployed on farms,
MATLAB models to increase crop yields and reduce costs

MOUSER

2. 279l Email/Password &= ELECTRONICS.

[JThingSpeak™ channels  Apps  support- Commercial Use  HowtoBuy %

4\ MathWorks

Email

DATA AGGREGATION
AND ANALYTICS

CJThingSpeak
MATLAB

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

DThingSpeak"‘ Channels  Apps  Support~ Commercial Use  HowtoBuy @)

rtain functic

o ThingSpeak using the email address associated w ) organization.

er the paid license ommercial, academic, hame and student

4\ MathWorks-

-

Password

DATA AGGREGATION
AND ANALYTICS

CJ1ThingSpeak

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

A-SUNG www.CodeZoo.co.kr

International CO.




L=
—

ThingSpeak *|

1. &EF 0| A ‘channels’ 2 &
New Channel
:l ThingS peak*" Channels~ Apps~  Devices~  Support~ Name ITE Cat. M1 Sensor Test

Description

Field1 Temperature

ThingSpeak for lol
Projects

B
Data collection in the cloud with advanced dat‘g‘

Field 2 Humidity

Field 3
Field 4

Field 5

2.

ME=Z ME 48

Field 6

My Channels

I New Channel

Field 7

Field 8

Metadata

A-SUNG
International CO.,LTD.

AS

www.CodeZoo.co.kr ol

=]

281 ‘Save Channel’ 2

MOUSER

ELECTRONICS.

Help

Channels store all the data that a ThingSpeak a
eight fields that can hold any type of data, plus
status data. Once you collect data in a channel,
visualize it.

Channel Settings

¢ Percentage complete: Calculated based ¢
channel. Enter the name, description, log
channel.

Channel Name: Enter a unique name for
Description: Enter a description of the Tt

Field#: Check the box to enable the field,|
channel can have up to 8 fields.

Metadata: Enter information about chan
Tags: Enter keywords that identify the chi

Link to External Site: If you have a websit
ThingSpeak channel, specify the URL.

Show Channel Location:

o Latitude: Specify the latitude posi
latitude of the city of London is 51

o Longitude: Specify the longitude

=l
=

Save Channel




§ MOUSER

ELECTRONICS.

ThingSpeak A2 48 & 28

Public View

s g HFL Y, FALO|EOA XLt H|O|E =2l 7ts.
HO|HE &RoIX

Keep channel view private X3

fo
0
o fot
Ot
oM 2
40 1o

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

Channel Sharing Settings Help

O Keep channel view private ThingSpeak allows you tg
the settings on this tab, r

~ o - - . requires the appropriate
O Share channel view only with the following users:
Channel Shari
Enter email here
+ Keep channel vie
Only you will be al

i MM HO|IHE AZE 517 &6
Private View Public View Channel Settings Sharing APl Keys Data Import / Export Thl-ngspeak.comc_)LiLll '__._j -” | -IE = |- | Tl H
Write API Key”Z 2 Q%tL|LCt,

Write APl Key elp

APl keys enable you to write data to
keys are auto-generated when you ¢

oy xac
APl Keys Settings

AS A-SUNG
© International CO.,LTD.

* Write APl Key: Use this key to
been compromised, click Ge WWW.COdEZOO.CO. kr
* Read API Keys: Use this key tc




{ MOUSER

ELECTRONICS.

ThingSpeak A2 448 % 278

4. Private View =3|

D Thin gs pe ak™ channels ~ Apps ~ Devices  Support~ Commercial Use How to Buy B)

‘ &3 Add Visualizations H £3 Add Widgets H B Export recent data MATLAB Analysis MATLAB Visualization

Channel4of4 < >

Channel Stats

Created:
Entries: 0

Field 1 Chart E o & % Field 2 Chart B © ¢ x

LTE Cat.M1 Sensor Test LTE Cat.M1 Sensor Test

Temperature
Humidity

ASI:
ThingSpeak.com ThingSpeak.com () International CO.,LTD.

www.CodeZoo.co.kr




ThingSpeak A2 2| (&)

o O
1. ¢ CE2E 91 MX]
KT440® b ® - N{E = )l 70% =

&« thinkspeak

4.0+ % 4.5+ %

ThingView - ThingSpeak vi..
cinetica
Siin-4-

2|7 33474

SIRTTL A RPRRTRA T
Wi AT
H

© il
LRI

wLLER

YO 2 ThingSpeak XHE & AlZt5}

ThingShow - ThingSpeak v..

@ devinterestdev x|

F30 ZF - AY S04

4.8% 17 0|4 ®

2|7 2074 CeRC 2r 34 0¥ ©

L Ad
2. \Md 47
KT442W® B - N{ED 2. 41l 69% W

«
(&)  ThingView

Add all my channels

Add channel +

AS

3. X' 2Oto|C| (At Zd) 4. K2 =fOl

KT443 d® b - N{E =0 69% W

«
Q\f) Add new channel

https://thingspeak.com

Channel ID

1711—1&.)

Public

A-SUNG
International CO.,LTD. www.CodeZoo.co.kr

—

KT443 Wd®b - {0 = 1l 68% =

-
QV) Confirm channel

Channel

ThingPost Smart Sensor

Description

Temperature, Humidity, Lux, Soil
Moisture, Soil Salt, Battery Voltage

Fields

Temperature
Humidity

Lux

Soil Moisture
Soil Salt

Battery Voltage

MOUSER

ELECTRONICS.




ThingSpeak A2 2| (&)

RERE

KT443 W ® b - N{E0 =, .l 68% W

-
(*) ThingView

ThingPost Smart Sensor
https://thingspeak.com/channels/1207195

6. X &3
KT443 d® b - N{ED =l 68% W

_—
(#9)  ThingPost Smart Sensor

| E—— 5 3 E——

— Temperature

Min 27.80n28 10# 04:32 Max 27.80n28 10 04:32
Last 27.8 on 28 10% 04:32

— Humidity
Min 44.00n28 108 04:32 Max 45.0 0n 28 108 04:32
Last 44.0 on 28 10¥ 04:32

MOUSER

ELECTRONICS.

KT443 @ ® B - N{E0 =l 68% W

—
(&)  ThingPost Smart Se... - Humidity

— Humidity

Last 44.00 Min44.00 Max45.00

Showing 2 values

I O

www.CodeZoo.co.kr



3) HTTP Test | Ll MOUSER

@ TYPE1SC_TCP test | OtF0[= 1.8.13
o #y AFHR & 8%
Af o Ctrl+N
#7... Ctrl+0
2 o g

AR ‘ v 0l Ml -> TYPE1SC-main -> Arduino_New_Nano ->

ol n lal &recvi8ize) == 0)
ch ~ Adafruit GFX Library > EH
3 coow | Mt TYPE1SC_HTTP test &f €
e Adafruit ILI9341
Adafruit LED Backpack Library
Ctrl +Shift+P Adafruit NeoPixel
Ctrl+P Adafruit STMPES10

Adafruit TouchScreen

Adafruit Unified Sensor
Crl+Q Adafruit Zero FFT Library

arduino-DHT-master
: ArduinoBLE

(TYPE1SC.sock  Arduinoson

Blynk

Button?2

Ctrl+Comma

DebugSerial.pr ivation!!!");

CodeZoo_CATM1_Arduino-master >

if (TYPElSC.sock DHT sensor library »| (sckInfo))

DebugsSerial.p: DHT12 sensor library
ESP Async WebServer
ESP AsyncTCP
FastLED
LGUPlus_CATM1-master
MNE-loT_Arduino-master
Plantower_PMS7003-master TYPE1SC_AWSIOT _demo
RF24 2 TYPET1SC_AWSIOT test
RTClib ; TYPE1SC_Basic_test
sensirion-sps > TYPE1SC_HTTP_test
Senvo TYPE1SC_MQTT_demo
SNIPE-master > TYPE1SC_MQTT_test
Tirne > TYPE1SC_SET_APN
TimeAlarms > TYPE1SC_TCP_test
TinyWireM . 4K 2 H} TYPE1SC_UDP_test
TYPE1SC-main Arduino_New_Nano TYPET1SC_WRITE_KEY
SHER Y2 > ESPaZ

DebugSerial .p:

AS A-SUNG
© International CO.,LTD.

www.CodeZoo.co.kr

RPI_PICO >




3) HTTP Test | LU MOUSER

MikxkrddrdhhrddxrkxM. [/ ipeak Write APT 1 o o KERXKH Il —?—ﬂ ThlngSpeakCOm iH LEj 0“ A—I
0.0; A 5F Write Key & &

humi 0.0;

String fieldTemp = "fieldl"; // Air temperature
/7

String fieldHumi = "field2";

Air humidity

String (humi) != "nan")

#include "TYPEI1SC.h"
2 #if !defined( AVR ATmega4809 )
3 #include <avr/dtostrf.h>
4 #endif

#define DebugSerial Serial DHT22 /'ﬂ/k—l Data E% AOO“ OL:IDE:I

] #define MlSerial Seriall

ljefine DHTTYPE DHT11 // DHT 11
ine DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
ljefine DHTTYPE DHT21 // DHT 21 (AM2301)

AS A-SUNG
© International CO.,LTD.

www.CodeZoo.co.kr

16 DHT dht (DHTPIN, DHTTYPE) ;
17
18 TYPE1SC TYPE1SC(MlSerial, DebugSerial);



MOUSER

ELECTRONICS.

3) HTTP Test

@ comg
ivation!!!
[HTTP Send] 90.90 HTTP/1.1
Host: api.things

Connection: close

)

o

CIOIE ) 801 d=otH 200 OK gt

L O

120

aLtes ue, 3

Content-Type: text/plain; charse

ontent-Length: 1

onnection: close

SAMEORIGIN
Control-Allow-Origin:

Control-Allow-Methods: GET, POST,
origin, content-type,

.
: C PUT, OPTIONS, DELETE, PATCH
> Bccess-Control-Allow-Headers: ¥-Requested-With
ss-Control-Max-Age: 1800

86b273ff34fcel8deéb804eff5a3£57"

ontrol: max-age=0, private, must-revalidate

.—Id: £97d7f48-a97c-4770-88b4-c24a39285£31
0.038395
Powered-By: Phusion Passenger 4.0.57

Server: nginx/1.9.3 + Phusion enger 4.0.57

1
[RecvSize] >> 640
TCP Socket DeActivation!!!
Socket Info : DEACTIVATED

TCP Socket Close!!!

AS A-SUNG
© International CO.,LTD.

www.CodeZoo.co.kr




{ MOUSER

3) HTTP TESt 1 ELECTRONICS.

Channel Stats

Created: ahout.an.hourago
Last entry: 14 minutes ago

Entries: 1
Field 1 Chart g o & =% Field 2 Chart B O & =

LTE Cat.M1 Sensor Test LTE Cat.M1 Sensor Test

Humidity

Temperature:26.9
Wed Sep 01 2021
04:28:20 GMT+0900

&
=
&
=
-
&
a
g
[~

]
04:28:20.000

Date

.- e Fot
04:28:20.000

Date
ThingSpeak.com ThingSpeak.com

AS A-SUNG
© International CO.,LTD.

www.CodeZoo.co.kr




4) MQTT Test Demo

CATM1 2& LHE MQTT SAIAES
Publish ot ) PCUIA & AIZH 2

Ol = ol M HiveMQ 0ff OF
LIHE & LILCh

1. PCH A MQTT LIOIHE SLIHE otJ] floi && &tLICt.

.CATM1 22 LHF MQTT sS4l AE9 2 HiveMQ Broker2t &

2
=5, sk U0IeHS &g U0l E Publish & LICkH

publish: “21°C"

ﬁ

&3

HiveMQ

temperature
sensor

o subscribe to publish to
topic: “temperature” topic: “temperature”

MQTT-Broker

§ MOUSER

ELECTRONICS.

SO0l 2EE0lM s8et 25, s& UIOIHS

Zotd Ot50l= 2= 0l DHT22 dlAl 2

AS A-SUNG
© International CO.,LTD.

www.CodeZoo.co.kr

mobile device



d MOUSER

ELECTRONICS.

Chrome Extension 2 X]

° PC§I_I-70:| O-”A-I MQTT brOker O-” _?I;-I-(I)-l—E EJ;-I o~ chrome'ﬂ! QEO-I Q rooney.jang@codezo
= TS (subscribe)ot & (Publish)dt?| ¢8> vame
Qo) 22 TR T2 MK|EHL|CH 1. MQTTBox

.
M3 A workswithweb.com

dokdok ok 30 | BE T2 | & A2AH30,000+%
- MQTTBox T2 1S A X| tL|C}

https://chrome.googIe...c.:om/websjto.re./detalI e et K
/mqttbox/kaajoficamnjijhkeomgfljpicifbkaf/
S u p p O rt? h | — ko http:/fworkswithweb.com/mattbox.html

that site is not working
Posted by 2153] - 25

Ea=g et |

AS A-SUNG
© International CO.,LTD.

www.CodeZoo.co.kr



§ MOUSER

ELECTRONICS.

MQTTBox A& d}7|

« OH =22| _ A{ EH
= I — R | > MQTTBOX L — ‘ : : ‘5,3 [KOI’] [lOT

« Create MQTT Client M EH

= Menu MQTT CLIENTS | B« Gicy capgsIE)

ASI:0
@ International CO.,LTD.

www.CodeZoo.co.kr



MQTTBox & -3o}7|

= Menu 4 MQTT CLIENT SETTINGS

MQTT Client Name

Protocol

mqtt / tcp

Username

Username

Reconnect Period (milliseconds)

1000

Will - Topic

Will - Topic

AS A-SUNG
@ International CO.,LTD.

www.CodeZoo.co.kr

MQTT Client Id

90f2e9c3-6e70-4a90-93c8-3cc3aael

Host

broker.hivemd.com: 1883

Password

Password

Connect Timeout (milliseconds)

30000

Will - QoS

0 - Almost Once

Append timestamp to MQTT client id?
Yes
Clean Session?
Yes
Reschedule Pings?
Yes
KeepAlive (seconds)
10
Will - Retain

J No

| MOUSER

ELECTRONICS.

O Client Settings Hel

Broker is MQTT v3.1.1 compliant?

Yes

Auto connect on app launch?

Yes

Queue outgoing QoS zero messages?

Yes

Will - Payload

MQTT Client |Id= default 2t Al




d MOUSER

ELECTRONICS.

MQTTBox =3°}/| T

hive - mqtt://broker.hivemq.com:1883

3
Topic to publish Topic to subscribe

0 - Almost Once 0 - Almost Once

- AEF Connected &2 =X| =49l

- Topic to subscribe O #+=5 =X & G

H —, Payload Type
Strings / JSON / XML / Characters

I- |-I: Ol_LE E | Topch_I—|- %% HO|: e.g: {'h(;IIo':'world'}
T+=0° HIO|H & 2ole = RUZ o
- =H| £/} O™ Subscribe HE MEH

AS A-SUNG
@ International CO.,LTD.
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4) MQTT Test,

Demo

@ TYPE1SC_HTTP_test | Ot5 0| 1.8.13
o HE AAK B EEY

Aj mped Ctrl+N

#7|... Ctrl+D

H2 o 27

A3 K

o4

27

HME

CE 0122 X3

Ctrl+W
Ctrl+S
Ctrl+Shift+5

Ctrl+Shift+P
Ctrl+P

Ho|x| 24
He Ctrl+Comma

1= Ctrl+Q
OELEY (ZUUU);

int PORT = 80;:
sckInfo[l2E

recvBuffer|

har
char

int recwvSize;

ring WApiKey =
loat temp = 0.C
loat humi = 0.C

ing fieldTemg

ring fieldHumi

A
Adafruit GFX Library
Adafruit GPS Library
Adafruit ILI9341
Adafruit LED Backpack Library
Adafruit NeoPixel
Adafruit STMPEB1D
Adafruit TouchScreen
Adafruit Unified Sensor
Adafruit Zero FFT Library
arduino-DHT-master
ArduinoBLE
Arduinolson
Blynk
Button2
CodeZoo_CATM1_Arduino-master »
DHT sensar library
DHT12
ESP Async WebServer
ESP AsyncTCP
FastLED )
LGUPlus_CATM1-master >
MEB-loT_Arduino-master y

®
r

nsor library

Plantower_PMS7003-master
RF24
RTClib ¥
sensirfon=sps >
Servo >
SNIPE-master

*k.

~ ™
com™ ,

*midity

IPAddr,

1k Write

ymperature

Time b
TimeAlarms ¥
TinyWireM ¥ =M Aq1E9

Arduino_New_MNano >

TYPE1SC-main L
SEET EE

ESP32
RPLPICO

sizeof (IPAddr) )

API Eey 1léCh

TYPE1SC_AWSIOT _demo
TYPE1SC_AWSIOT test
TYPE15C_Basic_test

YRPE1SC

LT <
TYPE1SC_MQTT_demo
TYPE1SC_MQTT test

TYPE1SC_TCP test
TYPE1SC_UDP _test
TYPE1SC_WRITE_KEY

§ MOUSER

ELECTRONICS.

v Ol Hl -> TYPE1SC-main -> Arduino_New_Nano ->
TYPE1SC_MQTT test &= TYPE1SC_MQTT_demo &

v MQTT test, MQTT _demo Ol X2 Xt0|= test=

==

MEO CIOIE 12 &5
BH =522 108 &8

==
1 —

, demo= =8t AHE 0l Gl O

AS

A-SUNG
International CO.,LTD.
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4 [/

= Menu = .l Connected

hive - mgtt://broker.hivemq.com:1883

® Add publisher

Topic to publish
type1sciOitest

QoS

0 - Almost Once

Retain [

Payload Type

Strings / JSON / XML / Characters
e.g: {'hello"'world"}
Payload

led/o

I )E o

Add subscriber £

r

Temperature/26.7, Humidity/83.7

gqos : 0, retain : false, emd - publish, dup : false, topic :
typel1sc/Oitest, messageld : | length - 48

—

d MOUSER

ELECTRONICS.

05
05
05
05
05
05
05
05
05
05
05
05
05
05

:21:
:21:
:21:
121
:21:
121
:21:
121
:21:
121
121
121
121
121

08.304
10.371
13.184
15.196
17.165
17.165
17.213
17.213
19.603

:22.040
:24.570

TYPE1SC Module Start!!!

Network not Ready !!!

Network not Ready !!!

Network not Ready !!!

TYPE1SC Module Ready!!!

1.Enable MQTT events

2.Configure node parameter:ID, Address
3.Configure node parameter:Timeout

4  Establish connection

5.8ubscribe to the topic on the endpoint
©.Publish data to broker

:26.539 —-> T7.UnSubscribe to the topic on the endpoint
:28.558
:28.558

—> B.Disconnect MQTT Server
.Disable MQTT events

AS A-SUNG
© International CO.,LTD.



§ MOUSER

ELECTRONICS.

5) AWS-loT &%

CATM1 2 L5 AWS-loT SAIABS AtE0A OtF0l 2EE0A =

AWS Cloud = &5 & LILCY

1. AWS-IoTE MCUOIIA A& U= AE2L

2 B8t ATES0) A0] 2 Catml 2E 20 75
2 0|2atal% ASL E M AWS-I0T AL JHs

'
AWS loT

AWS services

AS A-SUNG
© International CO.,LTD.

loT devices
www.CodeZoo.co.kr

=X : https://docs.aws.amazon.com/ko_kr/iot/latest/developerguide/images/what-is-aws-iot.png




5) AWS-loT &% 1] MQUSER

AWS AE 44
https://aws.amazon.com/iot-core

dWs 2olst7] XY~ DAXE I
\v’,

e &84 93 4£3%M o557 mEYH HEQ3  AWS Marketplace 174 X[ OJHIE  XiMIS| ZOFEY| Q

AWS loT Core e loT MHIA ~ BEY v loT Core CJH[O[A ~

AWS loT Core

ClHO|AS S22 0] E1 QHHsHA A5, =49 7i2f CIBt0| Aot =2 49| HA|X| 2 QFY MO & SFIeiL|ER

AWS loT Core A|ZF5}7|

AS A-SUNG
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5) AWS-loT &%

loT Core =

MOUSER

ELECTRONICS.

aws MHE|A a

[Alt+S] Q codezoo_jang ¥ NE w

* SAHHE

Resource Groups & Tag Ed... AWS Application Migratio...
Application Discovery Ser...
Database Migration Service
22 ye

loT Core

Server Migration Service
AWS Transfer Family

= AWS Snow Family

loT Analytics DataSync

R UEAY L ZAXH

VPC

o

CloudFront
Route 53

API Gateway
Direct Connect
AWS App Mesh
AWS Cloud Map

Global Accelerator

Service Catalog

Systems Manager

AWS AppConfig

Trusted Advisor

Control Tower

AWS License Manager

AWS Well-Architected Tool
Personal Health Dashb... [4
AWS Chatbot

Launch Wizard

AWS Compute Optimizer
Resource Groups & Tag Ed...
Amazon Grafana

Amazon Prometheus

AWS Proton

Incident Manager

Ba O/C|Of MH| =

Kinesis Video Streams

MSK AppStream 2.0
AWS Glue DataBrew WorkLink
Amazon FinSpace

@ A= QIS

- loT Core

M

HOL XA 59 A 7™
IAM FreeRTOS
loT 1-Click

Resource Access Manager
Cognito loT Analytics
Secrets Manager loT Device Defender
GuardDuty loT Device Management
Inspector loT Events
Amazon Macie loT Greengrass
loT SiteWise

loT Things Graph

AWS Single Sign-On
Certificate Manager
Key Management Service
(R Y 0

Amazon Gamelift

CloudHSM

Directory Service

WAF & Shield

AWS Firewall Manager

AS A-SUNG
© International CO.,LTD.
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5) AWS-loT &%

M XH AH A
o™= oo

AWS loT X —

A XN
S =

ELECTRONICS.

AS A-SUNG
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5) AWS-loT &% |\ { MOUSER

ELECTRONICS.

X0 AHAYS
©o=1 oo

A XH AH A
o

(=2 B =

Halg ool Beo] 9 HEZ Hel; ¢ 2 HOIT & ol LICh 1T & A0
THoh XA S| 2otk 23 AWS I S 0| K| & HEGHUAIL.

012

‘ Ardui no_AWS_Policﬂ ‘

.
[a]

&H& Al 2 (0 iot:Publish, iot:Subscribe).

AS A-SUNG
© International CO.,LTD.
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5) AWS-loT &%

{

1
2
E]
4
5
[
7
8
9
a

L

Arduino_AWS_Policy

"Version":
"Statement": |

§ MOUSER

ELECTRONICS.

"2012-10-17",

"Effect": "Allow",
"Action": "iot:Connect",
"Resource": "*"

"Effect":
"Action":
"Resource":

"Allow",
"iot:Publish",

"k

"Effect":
"Action":
"Resource":

"Allow",
"iot:Subscribe",

"k

"Effect":
"Action":
"Resource":

"Allow",
"iot:Receive",

"k

A-SUNG
International CO.,LTD.

AS

www.CodeZoo.co.kr




5) AWS-loT &% 1 114 MQUSER

A= 48

® Murata_Node012(Z) A &L

AHE (0) ==

loT AHS2 S22 EY 2[5 [H0|27F E2jLbs SX0|R 7| S 2 LT S2[F CH0| 271 AWS loT

Q

AS A-SUNG
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§ MOUSER

ELECTRONICS.

= =c|H AHEE CX[E2 mozh

—

M C|HFO[ & == AHE|2] 2 A

ZAYULICE ClEO| &~ ME2, O[HIE, 2 21 O
A E2|0 A2 AHZE 28 ELCL

£} AWS 1oT0H HZ5}

AS A-SUNG
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5) AWS-loT &% L VRHRER

ArE d3: AE Ol &

C[HO| A M=

LICH HTTP E= MQTT = O] AHE S| =20

AS A-SUNG
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5) AWS-loT &% 1 114 MQUSER

F,

4 €43} 7L} LhE 0] C]uto

=

Ilj
1C{OF AWS loTH 8T =

A& LI

ClHIO| £ QIZ M

AS A-SUNG
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5) AWS-loT &% L MIQUSER

Atz dd4: M ¢

ol

N RS () M

— — 1

CREATE A THING

Add a certificate for your thing . Certificate created!

ACREIICHTE. SO 10 ALeNERCE Jour CRVIOLE Connection (g b lol: Download these files and save them In a safe place. Certificates can be retrieved at any time, but the private and public keys cannot be retrieved
after you close this page.

One-click certificate creation (recommended)

This will generate a certificate, public key, and private key using AWS loT's certificate Create certificate
authority,

In order to connect a device, you need to download the following:

A certificate for this

S.cerrpem Download
thing e

Create with CSR

X Create with CSR A public key 5.public.key Download
Upload your own certificate signing request (CSR) based on a private key you own. §

A private key S.private.key Download

Use my certificate

You also n ownload a root CA for AWS [oT:
A root CA fi Download

m \RSA 2048 bit key : Amazon Root CA 1

= MES(CHREE) rootCA.pem E K&

AS A-SUNG
© International CO.,LTD.
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5) AWS-loT 8%

QIS MO B2 AZ - S A o

—

AWS loT HEH 2 AWS loT 2] 4 A0 LISt AN A S S5t AL HESHL O F e

0| A0| M= L|C},

i =T =

£ CH 107} 7} x| HEdSEL|C}

§ MOUSER

ELECTRONICS.

AS A-SUNG
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MOUSER

ELECTRONICS.

AWS loT

Y me

Clbfo| A HjO|E| A=

Cldto]~= HH™e| Clgro| =~ o o] &

ol HE 2l= REST APIZ} Q& LICH MQTT S2t0| HE 2 AwWS loT T B0~ sDK [F = 0]
J\f%

Emel -4

chol sdg Md5t0] C|H0| A S AWS IoT CoreZ 010|124 0]4 GF_‘ of=2l# 0l

48 QIZZHE AWS loT CoreZ OHO| 12 0[{43t 0, BHE XtA 5 S FAIBH:= 52

loT
ElA3 S ZIABHE £ YaLt

Enel 4 a4

=l o= A EH MH[A g4 HOH 0| EEl I
suol 74 g AS A-SUNG
. of gaLict (o) International CO.,LTD.
| 2d = .

ETECED www.CodeZoo.co.kr




6) Write KEY (AWS-loT 2 2H& &) 1L MQuSER

CATM1 2& W M AAE0 AWS-1oTZ loT AMHIAN &56H)] fst 2 KEYE H & &L CH.
1. AtE0%t= J1= AmazonRootCA Lt &, certificate.pem.crt It Y, private.pem.key It 3J+ X & LICH.

2. (i ZE=2 082 ofld I1E E0A WAG =IF LICH

AS A-SUNG
© International CO.,LTD.
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6) Write KEY (AWS-loT 2 2H& &) AL MQusER

@ TYPE1SC_AWSIOT test | 050 1.8.13

me MY AAX £ CBY
Aj mhe Ctrl+N I I
wl. a0 v Ol dl -> TYPE1SC-main -> Arduino_New Nano ->
Argn - TYPE1SC WRITE_KEY & &4

oA
=] Crl+ W Adafruit Circuit Playground

Adafruit GFX Library
Adafruit GPS Library
Adafruit ILI9341
mojx 2% Crl+Shift+P Adafruit LED Backpack Library
214 Ctrl+P Adafruit NeoPixel
B4y Ctrl+Comma Adafrult STMPEG10
Adafruit TouchScreen
Ctrl+Q Adafruit Unified Sensor ;
DebugsSerial.p: Adafruit Zero FFT Library Error!!!1");
arduino-DHT-master 3
ArduinoBLE
Arduinolson
) Blynk
while I:TYPEJ. SC.c¢ Button?
DebugSerial.p: CodeZoo_CATM1_Arduino-master > dy 11 1™);
i ay (2000) ; DHT sensor library
DHT12 sensor library
ESP Async WebServer
ESP AsyncTCP >
DebugSerial.prin  fpasep ady!!!");
LGUPlus_CATM1-master 2
NB-loT_Arduino-master
Plantower_PMST003-master TYPE1SC_AWSIOT_demo
RF24 > TYPE1SC_AWSIOT test
- _1IP[] RTClib TYPE1SC_Basic_test
sensirion-sps > TYPE1SC_HTTP_test
NodeID[] = Senvo b TYPE1SC_MQTT_demo
- SMIPE-master » TYPE1SC_MQTT_test
Time TYPE1SC_SET_APN
TimeAlarms > TYPE1SC_TCP_test
TinyWireM TYPE1SC UDP test

TYPE1SC-main Arduino_New_Nano >
v ESP32 > www.CodeZ00.co.kr

RPI_PICO »

Tlarttrimy;
HE Ctrl+S ’
CHE OIES2 XNE.. Ctrl+Shift+S

AS A-SUNG
© International CO.,LTD.




6) Write KEY (AWS-loT 2 2/4E) L7 MOUSER

ELECTRONICS.

@ TYPE‘ISC_WRITE KEY - aws_credentials.h | OFF 0] 1.8.13

v' aws_credentials.h 0f AmazonRootCA ot

certificate.pem.crt It 2, private.pem.key 1L}
=2 20 SLICH const char & A&l OFe

= 1 OI%
= W= 2ol222I0lA AtEot)| 20l 82l= BHE

otAlEH Qt= LILY.

SN e N - = | 0} X2/ 0 \n = B =03 A0 BLICH
ghYP10hAEvrATIthtOgQ3p0sa n

- rootCA : AmazonRootCA I+ &

clientCrt : certificate.pem.crt It &
clientKey : private.pem.key

sg08p8kDillA\n"
3/ IIDE qu+r"J VO

v  AWS-loT 20| ItE 2 CatM1 28 LH=F HPO'AIA
=5 Ofl OFI*OUH B2 H2= i ChAl €0 =X &0t
T UL & I AEEEH CHAl Write Key 01|X1|01|
A= l-*OM-I /\'o@ | CF.

AS A-SUNG
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D
1 ‘;‘_'1 M
O

s e

W] n
b
e

b M
oy =l

¢

n

= 00 o

lh‘l lrll

oo
e

nooen

(s T VY I A

L
D

1
1
3
8
3
9

| B ]
L T

|_I.
2
n

I I | I I I
lh‘l lri ..‘-, lrll ..\, lrF ‘\, lrF ‘\, lri lh‘l lri

‘\, lri

‘\, lrF

6) Write KEY (AWS-loT 22t %E)

TYPE1SC Module Start!!!

Network not Ready !!!

Network not Ready !!!

TYPE1SC Module Ready!!l!l

Delete Certification Profilell!l
Root CA Writel!!l!

Client CA Writell!l

Client KEY Writell!l

ADD Certification Profilel!ll!

d MOUSER

ELECTRONICS.

AS A-SUNG
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7) AWS-/loT Test Demo |\l MQUSER

uio

CAT.M1 2 & L2 AWS-loT S 41 AEH
AWS loT Core £ 32 CE &L IEP.

Ol=otH OF=0l0llA =8et 2%, 5= UIOIHE

1. 4),5) tE = Soll AWS-IoTE AMEE =8I E O [>AANHOF o) CAT.M1 22 LI 0l AWS loT Core(j
H=051D| et 20 KEYIF Write T/ O QLOIOF & LICH &= =A== CHI0OIA HETZQIEE AIZ &HLILC.
) OHXIE LHE &1

2. AWS |oT Core H=0ot)| flof AWS 22 &8 gL L.

AS A-SUNG
© International CO.,LTD.
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7) AWS-IloT Test Demo |\l MOUSER

aw > MH| A w Q

I E REES

" = A

Greengrass -_‘v"t_};:“ ‘_él F_.I Hu

ZH ZEE TSE FHE TG TH 2HOE MQTT 2 EF}E EX7 =

sdkTest/sub

= ZR| o) A AT 24 AR 2] Tf

AS A-SUNG
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7) AWS-/oT Test Demo |\ MOUSER

@ TYPE1SC_AWSIOT test | Ot0|%= 1.8.13
mel @Y AFA § =8
A I Ctri+N

g7]... Ctrl+O
=2 o &7

ol : v Oldl -> TYPE1SC-main -> Arduino_New Nano ->
TYPE1SC_AWSIOT test &€= TYPE1SC_AWSIOT demo

=l Ctri+W Adafruit GFX Library
A EH
—

A Ctri+S Adafruit GPS Library

Ch2 0|22 2 M. Ctrl+Shift+S Adafruit ILI9341
Adafruit LED Backpack Library
HOIx| &3 Ctrl+Shift+P Adafruit NeoPixel

Ol4§ Ctrl+P Adafruit STMPE610

dy Lii™):

v TYPE1SC_AWSIOT _ test TYPE1SC_AWSIOT _ demo 04 Al
R O] XI0|= test= ot ZHE O GIOIH 13 &,
demo= =gt iH‘é*OH HIOIE 922 103 M=

>

>

>

>

>

>

H7eH altComma Adafruit TouchScreen >
Adafruit Unified Sensor >

3= Cri+Q Adafruit Zero FFT Library >
UERUgPSLLas sEal arduino-DHT-master >
ArduinoBLE >
ArduinoJson >
Blynk >
Button2 >
CodeZoo_CATM1_Arduino-master >
DHT sensor library >
_NodeID[] = DHT12 sensor library >

>

>

>

>

>

>

>

>

>

>

>

>

>

>

]

>

~

p-northeast-2.amazonaws.com";

char _IP[] = "al

_Topic[] = ESP Async WebServer

message [64 ESP AsyncTCP
X FastLED

t tlsProfile =

nt conn timeout

LGUPlus_CATM1-master

NB-loT_Arduino-master
at t = 0.0; / Plantower_PMS7003-master

float h = 0.0; 4 RF24

RTClib

sensirion-sps

TYPE1SC_AWSIOT_demo
TYPE1SC_AWSIOT test
TYPE1SC_Basic_test
TYPE1SC_HTTP_test
TYPE1SC_MQTT_demo
TYPE1SC_MQTT _test
TYPE1SC_SET_APN
TYPE1SC_TCP_test
TYPE1SC_UDP_test
Arduino_New_Nano > TYPE1SC_WRITE_KEY
ESP32 > www.CodeZoo.co.kr

RPI_PICO >

temp[8];
har humi [8];

Servo
SNIPE-master
Time
TimeAlarms
TinyWireM
TYPE1SC-main
S8 X @S

AS A-SUNG
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7) AWS-IoT Test Demo | A4 MQUSER

DebugSerial.println ("TYPEL1SC Module Ready!!!");

char

int conn timeout
float t = 0.0; // Stores temperature value
float h 0.0; // Stores humidity wvalue

char temp |

8
3

char humi [

v loT Core 28 -> LIBI0|A AEREQIE =4

AS A-SUNG
© International CO.,LTD.
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7) AWS-/oT Test | LUl MOUSER

MQTT H0|2ZE C|~Zg|0]
AE HA JSON 0|2 E(7HE A BHA)

O HO|ZCE 2XEE BEA(REE &4

A HO|ZE EA|(0|T G|O|EZ 1674 22 EA|)

=

1= sdkTest/sub edsn || nea || umun || W |
sdkTest/sub QX
¥ sdkTest/sub September 01, 2021, 07:04:55 (UTC+0900)

2]
I

O

s

Temperature/26.8, Humidity/79.3

i
fy

N

07:04:36.039 -> TYPE1SC Module Start!!!

07:04:38.224 -> Network not Ready !!!

07:04:40.255 -> Network not Ready !!!

07:04:42.231 -> Network not Ready !!!

07:04:44.259 -> TYPE1SC Module Ready!!!

:04:44.259 -> l.Configure AWS TOT parameter:ID, Address, tls Profile
:04:44.259 -> 2.Configure AWS TOT parameter:Timeout

:04:44.259 -> 3.Enable AWS TOT events

:04:50.006 ->
:04:52.798
:04:55.568 t
:04:57.585 ->
:04:59.555 ->
:04:59.555 ->

.Establish connection

.Subscribe to the topic on the endpoint
.Publish data to broker ]
.UnSubscribe to the topic on the endpoint

.Disconnect AWS TOT Service
.Disable AWS TIOT events

WO O A O W b

AS A-SUNG
© International CO.,LTD.
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Ingest data from
industrial equipment,
data servers, and
historian databases

6. CATM11} AWS loT SiteWiseS

Q@Q AWS loT SiteWise

i @1
Fes é} L

AWS loT SiteWise

Collect, organize, and analyze
industrial data at scale

O
Lo g < G
ogd
o“ —
P
Collect Model

Read data from onsite
equipment using
industrial protocols such
as OPC-UA, Modbus and
EtherNet/IP

Create virtual
representations of
physical assets, process
equipment data streams,
and compute industrial
performance metr'kcs

1

g

i

Monitor

Create fully managed
web applications to
visualize real time and
historical equipment
data, with no coding

AWS loT SiteWise Edge

Software that runs on-premises on an industrial gateway to collect, process, and
monitor equipment data locally - even when not connected to the Internet

=K : https://aws.amazon.com/ko/iot-sitewise/

§ MOUSER

ELECTRONICS.

Predictive
quality

- Asset condition
o monitoring

¢ Predictive
" £S5 maintenance

Consume asset data to
create local or cloud
applications that optimize
factory output quality,
maximize asset utilization
and identify equipment
maintenance issues

AS A-SUNG
© International CO.,LTD.
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AWS Industrial Reference Architecture

Data Scientist / Engineer

5

....................................... T

MOUSER

ELECTRONICS.

5 X 1 BT
Industrial Environment | &5 AwsCloud \j 7 \/ Y
i -
e Q i
: | . e
061] orcun, ) ST &f ,@ il ¢ <
> s : 1
A - Operat Am zon Monitron Amazon Amazon Lookout Amazon Amazon Amazon QuickSight
- &a S or Lookout for Equipment Forecast Redshift T
[@ 9 o | 4\ for Vison L—% A Web App
é AWS loT ; > &5 /\—H——d‘
PLC/D g SiteWise Edge | BN @ . ?
(] ! =% Data Lake =
3 - | AWS foT S @& o 2
—> 8 A\ ! SiteWise Amazon P Amazon
s ) ! Timestrea ? (ETL job) AWS Cognito ;
Historian £ Lambda function ' m ' J AppSync
1 H
A : P —> ?D' —>|  Amazon  AWS Glue Umﬂ Lo @ 8%
S3 (Crawler/Catalog L~
o MQTT ' =l (\\ A son Kinesie (data) ) Amazon Athena Ao Amazon ( ...... &
< : A @ Firehose /T\ ’®‘ _ API CloudFro -
oy L e : AWS IoT Core % ? @ % Gateway e Buss;ne
= 4 > I B e A > @‘) Users
: > (ﬂ) ....................... g Beves ey NOI;:(JII AWS Anuazon Arnnazo : S3 Bucket
| t o SageMaker Notificatio
[ p < AWS Storage I ) Events e 4 Neptun ns  Amazon SNS @
y Tway ! 5} VPC - Enterpri HPC A o 72
' Cameras G{I |'° ...................... et e Amazon prsa Apps/ < ! Amazo
: cllls ! 3 {5 Private subnet A ason ! _n Route
|
| AWS Panorama | = = ﬂ S3 ! =
e e e I e | e [ G TG 3¢ =
I =) L Ega l‘ : // - \ \
I i )| AWS loT P ! = Notificati S Amazon Amazon Kinesis (2
| Dot e AWS Greengras ! AmazonRDS Amazon EL on AW inoci Data Firehose Smart
Kinesis i
I @ Snowball 3 < I EC2 B8 Fargate Data Streams P Machi
: | el L S — _Machi
‘ AWS loT Core !
1 vod . & << SwA
e : O
SEa mazonN fage RIS Amazon Amazon AppStream 2.0
..................................................................... s EBS Amazon DynamoDB AWS Lambda :

EX: AWS loT SiteWise D Z#BI
https://youtu.be/2sQEDuCQLks

A-SUNG
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AWS loT
Core

S

Gateway

Historian AWS loT
or OPC- SiteWise

UA server

EX: AWS loT SiteWise D ZHE A
https://youtu.be/2sQEDuCQLks

§ MOUSER

ELECTRONICS.

v AWS |oT SiteWise 2ted 32 &=
(= =2 OPC-UA server + AWS GreenGIass 2 ZME e

v OPC-UA Protocol SS0|X| &= HHIE9 &R
HOIEHE MQTTZ AWS loT Core £ &8 E6H0! AWS loT
SiteWise MHIA QL HSSE 4= A2

v' AWS loT Core2| MQTT==XI0ll HIAIXIE H Alot L) AWS loT
& 0| A= HIOIEH E AWS loT SiteWiselil 8 &

AS A-SUNG
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Solar Power Plant

Control Station

Unit1 Unit2

2 E (Model)

v/ § MOUSER

\/ ELECTRONICS.

Solar Power Plant 1

Control Station

Unit1
Unit2

ccccccccccccccccccccccc

Solar Power Plant 2

Control Station
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SiteWiseDeviceRule
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1.Configure AWS IOT parameter:ID, Address, tls Profile
2.Configure AWS IOT parameter:Timeout

3.Enable AWS TOT events

4.Establish connection

5.5ubscribe to the topic on the endpoint

27.40

48.30

6.Publish data to broker

7.UnSubscribe to the topic on the endpoint
8.Disconnect AWS IOT Service

9.Disable AWS IOT events

/

1.Configure AWS IOT parameter:ID, Address, tls Profile
2.Configure AWS IOT parameter:Timeout

3.Enable AWS TOT events

4.Establish connection

5.5ubscribe to the topic on the endpoint

27.40

47.80

6.Publish data to broker
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Modbus TCP/IP
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O|0|X| X : www.universal-robots.com
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@ python

connect_device_package
temp
= Asung.cert.pem
= Asung.private key
= Asung.public.key
~ basicPubSub.py
connect_device_package.zip
= root-CA.crt
start.psi
= ur_modbus.py
I External Libraries
o Scratches and Consoles

2021 Automation World A-SUNG Z/& 222 & LTE Cat.M1Zf OfOfZ SIAH[AZE O/& 5t ZLIE/ S A|AE 7= ZH/Lf

SRVER Funng = JUuL

def modbustcp_client(host = II
c = ModbusTcpClient(host,

return ¢

def connect(c):
if c.connect():
print(“Modbus/TCP Con
return True
else:
print(“Modbus/TCP Con

return False
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while
if args.mode == 'both' o
t = datetime. (
timeInSeconds = (
message = {}
message[ 'TimeStamp'] = timeInSeconds

args.mode == 'publish':

)
(t- (1970,1,1)).

robotl = ur. (host="1
readInputRegisters = ur. (robotl)

message[ 'gp@ '] 1 if (readInputRegisters[16].registers[@], 1)
message[ 'gpl’] AN (readInputRegisters[16].registers[@], 1)
message[ 'gp2'] readInputRegisters[2].registers[@]
message[ 'gp3'] readInputRegisters[3].registers[@]

message['gp5'] = @ if (readInputRegisters[16].registers[@], 2)
message[ 'gp6'] = readInputRegisters[6].registers[@]

message[ 'gp7'] = readInputRegisters[7].registers[@]

message[ 'gp8'] = readInputRegisters[8].registers[@]

message[ 'gp9'] = readInputRegisters[9].registers[@]

message[ 'tcp_x'] = (readInputRegisters[1@].registers[@])

message[ 'tcp_vy'] = (readInputRegisters[11].registers[@])

message[ 'tcp_z'] = (readInputRegisters[12].registers[@])

message[ 'tcp_rx"'] (readInputRegisters[13].registers[@], to_deg=
message[ 'tcp_ry'] (readInputRegisters[14].registers[@], to_deg=
message[ 'tcp_rz'] = (readInputRegisters[15].registers[@], to_deg=
message[ 'Base_temp'] = readInputRegisters[19].registers[©]

message[ 'Shoulder_temp'] = readInputRegisters[28].registers[@]

message[ 'Elbow_temp'] = readInputRegisters[21].registers[0]

message[ 'Wristl_temp'] = readInputRegisters[22].registers[@]

message[ 'Wrist2_temp'] readInputRegisters[23].registers[0]

messaceal 'Wrist3 temn’'] readTnnutRegistersl 241 registerslal
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HIZ AN, JHLK} O*5 : https://github.com/codezoo-ltd/TYPE1SC/tree/main/manual

M= 2|2, E™ G X|£~ XI= : https://github.com/codezoo-Itd/TYPE1SC/tree/main/schematics dimension

—

LEAA O : https://eithub.com/codezoo-Itd/TYPE1SC/tree/main/examples

LEAA 210|E 22| : https://eithub.com/codezoo-Itd/TYPE1SC

E27 (MMM 7P &2 LTE CatM1 28) : https://codezoo.tistory.com/
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