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Murata CatM1 Module(Type 1SC)

mulRata

INNOVATOR IN ELECTRONICS

Features

LTE Cat M1 — 23 dBm
NB-loT (NB1) Rel. 13 (Rel. 14 — SW Upgrade)

Built-in ARM Cortex M4 core with 128 KB RAM and
16MB flash (June '18 — SW release)

GNSS, VoL TE
Dimension: 11.1x 11.4 x 1.5 mm
Package: LGA
Antenna configurations: external
SIM card: external
3GPP eDRX and PSM modes
Power Consumption: enables up to 10 year battery life
— Hibemation current: 3 uA
— eDRX current: <25 uA @ 8 hyperframes
— PSM current: dormant window configurable
Operating temperature range: -40 Tto 85 T
OTA firmware upgrade
RoHS compliant
Regulatory certificate: FCC/IC/ETSI/TELEC (plan)

Carrier Certifications: GCF, Verizon, ptcrb, AT&T,
Softbank, KDDI, Docomo (Plan)

Applications

Wearables

Building automation/Security
Medical/Healthcare

Asset Tracking

Peripheral
I/F via LGA
ADC

SPI

GPIOs

12C

Module Block Diagram

128

DAC
USB
3xUART
eUICC

—

Type 1SC (MP)

PN: LBADOXX1SC
Altair ALT1250
11.4x11.1x 1.5mm

Available for AT Command

FCC/ICICE/apan Certified

prcre OGCF

32KHz 26 MHz

N G
| I
CatM1/NB-loT
BBIRFIC/IMCU/ RF FE
GNSS ALT1250 LB & MB
NOR
Flash

Matching | To external
circuit antenna

Type 1WG (MP)

PN: LBADOXX1WG
Altair ALT1250
12.2x12.0x 1.6m
Available for AT Command
(JP Market only)

K

Japan Certified

Type 1SE (TBD)

PN: LBAD0ZZ1SE
Altair ALT1250 + STMicro STM32L462
15 x 17 x 1.5mm

Available for Open MCU

FCCNC/CENapan Certified

B 57 irs OGCF Qltdl
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4. Connected Car =2ZI8FAI CodeZoo

Devices » smartkey » CarGateWay

CarGateWay

—
@ Connected | Last data received: 2/20/2023, 3:09:15PM
Status: Provisioned | Organization: smartkey

About  Overview Commands Rawdata  Mapped aliases  Files

smartkey / KeyUnlock O

To see response, please check the command history. i C rO S Oﬁ

smartkey / KeyLock O

Run

To see response, please check the command history.

loT Central

Devices » smartkey > CarGateWay

CarGateWay

=
@ Connected | Last data received: 2/20/2023, 3:09:15PM | Status: Provisioned | Organization: smartkey

About  Overview Commands Rawdata Mapped aliases  Files

Last known value (LKV) 7 Line chart e
® Battery
13,000 ! \\
KeyUnlock !
12,0001 r
1] Battery
Average
10,874.49
11000 A
1087449 L
T
2023, 2023.0217.03:00 25 20230218
now 20230217, 0400 25
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o A® 99

{} & reiotcentral.com <

Ut954@ 3 Q -

v smartkey §o)

& Connect & Manage template ™

v Lulnegiey
Last data received 12/31/2022, 9:51:56 AM

Status: Provisioned
Organization smartkey

s

~ )

About  Overview Commands
——

se, please check the

To see
command history

smartkey / KeyLock
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CodeZo00

v I|=2%3

LTE-CATM1_LHE Y 2 &l ESP32 =2 pdf

v' CodeZoo CATM1 Library Install

B codezoo-Itd / TYPE1SC ' Public httpS://UI‘|.k|'/799d03

H codezoo-Itd / ppposclientSecure ' Pubiic https://url,kr/et5nv1 (

& codezoo-ltd / TYPE1SC

© Issues

“‘c
:
5

examples

@
&

Countdown.h
LICENSE
README.md

TYPE1SC.cpp

rAirEi-r B -rRirElr Bl SN o

TYPE1SCh

README.md

PPPPPPPP

I Pull requests (&) Actions

> ¥ 1branch

codezoo-ltd code format converting ...

https://url.kr/7vrgiz

[ Projects

@ Security [~ Insights @3 Settings

Go to file Add file ~

https://github.com/codezoo- 8/ TYPE1SC.gi

G Open witp/GitHub Desktop

?) Download ZIP

eature commit 10 days ago

2 days ago
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v Arduino ESP32 2.0.0 SDK Install (pppos enabled)

Type  All v | esp32

esp32 ~

by Espressif Systems version 2.0.0 INSTALLED

Boards included in this package:

ESP32 Dev Board, ESP32-52 Dev Board, ESP32-53 Dev Board, ESP32-C3 Dev Board.
More Info

Selectversi.. ~  Install Update Remove

v Arduino ESP32Servo Library Install

Type | All v | Topic | Al v |[[ESP325ervo|
ESP32Servo £2
by Kevin Harrington ‘ersion 0.12.0 INSTALLED
Allows ESP32 boards to control servo, tone and analogWrite motors using Arduine semantics. This library can control a many types of
SEemnos.

It makes use of the ESP32 PWM timers: the library can control up to 16 servos on individual channels
Mo attempt has been made to support multiple servos per channel,

More info

ESP32Servo360

by Sébastien Matos
Initial development release Control Parallax Feedback 360° High Speed Servos with a ESP32 dev-board.
More info

Version0.2.2 |~ Install

Close
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CodeZ00

v Examples --> PPPOSClientSecure --> azure_iot_central_test 41EH

[Bilg) Edit Sketch Tools Help

New Cerl+M
Open... Ctrl+0
OpenRecent >
Sketchbook >
Bamples 3]
Close Crrl+w
Save Ctrl+5
Save As... Crrl+5hift+5

Page Setup Cerl+Shift+P
Print Ctrl+P

Preferences Cerl+Comma

Quit Ctri+Q

15 #define GSM_SERTAI
16 #define GSM_RX 16
17 #define GSM_TX 17
18 #define GSM _BR 11
19

20 #define PWR_PIN 5
21 #define RST_PIN 1
22 #define WAKEUP_PI|
23

24 #define DebugSeri
25 #define M1Serial |
26

27 char *ppp_user =

28 char *ppp_pass =
29 String APN = "sim
30

h=

[Central.h=
i

5D
Servo(rp2040)
SingleFileDrive
WebServer
WiFi

Wire

A "

>
>
>

Examples from Custom Libraries

Adafruit BuslO
Adafruit NeoPixel
Adafruit S1145 Library
Adafruit SleepyDog Library
Adafruit Unified Sensor
ArduinoJson

Azure SDK For C

DHT sensor library
EspMQTTClient

MQTT

PPPOSClient

PubSubClient

RP2040_RTC

Time

Timezone_Generic
¥

>

W

WOW W W W VWV VWV

>

>
>
>

control a servo
servo position

e |

azure_iok_central_test I

“azure_iot_hub test



6. Azure loT Central Cloud &%

CodeZ00

v 7HAM

Pricing Tier

Use Case

Price per device per month

Monthly device message allocation’
Included free quantities per application

Overage pricing per 1K messages'

Standard Tier 0

For devices sending a few messages per
day

$0.08 per Month

400 messages

$0.07 per 1K messages

" Total message allocation is shared across all devices in an loT Central Application

1 The standard message size is 4KB. For example, if the device sends a 4.5KE message it will be billed as 2 messages.

Standard Tier 1

For devices sending a few messages per
hour

$0.40 per Month

5,000 messages

2 free devices (10,000 included messages)

$0.015 per 1K messages

Standard Tier 2

For devices sending a message every few
minutes

£0.70 per Month

30,000 messages

2 free devices (60,000 included messages)

$0.015 per 1K messages



6. Azure loT Central Cloud &% CodeZo0

oZME MM = Microsoft Azure
1) Z2XRE 28

Home >

loT Central Application - X

Resource name : 1S4}
ZF

H
Application URL: 174k

Basics  Tags Review + create

Create an loT Central application with an application template. 10T Central is an 10T app platform that allows you to
rapidly build enterprise-grade loT solutions on a secure, reliable and scalable infrastructure. Learn mare
Project details

Select the subscription to manage the deployed 10T Central resource and costs. Use resource groups like folders to
organize and manage all your resources.

Subscription* (@ ‘ Azure subscription 1 o |
Resource group * (O ‘ Cellular ' |
Create new

Instance details

Resource name * ‘ smartkey /|

Application URL * ‘ smartkey v |
azureiotcentral.com

o o - o o oy

Template * (O / ‘ Custom application \ s |
| I
Region * | | Japan East | s |
| !
Pricing plan* @O \ ‘ Standard 0 J R |
-~ s e e - - -
= = =
Review + create | Previous | | Mext : Tags = ,OT-‘-E've feedback

e e e o =



6. Azure loT Central Cloud &% CodeZo0

2) ZRHE WA

Home >

» Microsoft.loTCentral-20221214151241 | Overview =

g Deployment
|,f3' Search | @ [m] Delete 'S' Cancel _ Redeploy ¥ Download 'E' Refresh

% Overview (- " ~—-=-==" ST T T A

I Deployment is in progress 1

= Inputs N e e e e e e Y M . J)
) ¢ 1 Deployment name: MicrosoftloTCentral-20221214151..,  Start time: 2022.12. 14, 2% 4:24:25
#= Outputs Subscription: Azure subscription 1 Correlation ID: 5911-:|ﬂ=s-4551-43na-ze3e-9c0166fz?e-'¢
. Resource group: Cellular
= Template

. Deployment details

Resource Type Status Operation details
r ______ —I
| @ smartkey I Microsoft.loTCentral/iotA... Created Operation details
| — -

Give feedback

A Tell us about your experience with deployment



6. Azure loT Central Cloud &%

LoaeLoo

3) loT Central Application URL “4’d

Home > Microsoft.laTCentral-20221214151241 | Overview >

<51 smartkey

loT Central Application

P [earch

A Overview

€ Tags
Settings
Identity

<y Networking

It Properties
Monitoring

fil Metrics

@ Diagnostic settings
‘ Workbooks
Automation

Tasks (preview)

& Export template

o Delete

» Essentials

Resource group (move) :

Cellular

Location
Subscription (move)
Subscription ID
Status

Tags (edif)

. Japan East

: Azure subscription 1

» 473a6606-b0b7-4427-96b5-6832 1834094
' Succeeded

: Click here to add tags

P e \
loT Central Application U... | https://smartkey.azureiotcentral.com I
e e e e e - - J

Cr bl N
JSON Wiew



6. Azure loT Central Cloud &%

CoaeZo0

4) Device Template | %}

W

B L W

|

M
htns-/fsmartkey azureinotcentral comd/device-temnlates

£ Clbto 2 Z

— =
r =  BEcC|Ho|A
LR LR,
B 23S0t 2M Ee 2EBUL OH0A HOEE Ays,
= =mAEQUL, AR
e —————— e / C|HIO|AE HZASIH |oT Central A&
ClBtO| A= AFSAI7H 20 S48 T L2 = Q== HIO|E 2 loT Centralt] 2 LT}

Qo

(a»
T
; (0 -—a
9%

= otof A% L A loT 24 74 A%t

leT7t HE0[H712? FIHES HE5{ S SHE U5 A8 FIEE00M Azure R HA S ASAHL AFER RIE F

st e, O3 OhE 2t0| 2 GQO[HE Argstd & 7t =8 1oT T2 HESHHA TrE BRIt 2 E WE =275 A=A
Central ?l £ M E—DH = DIEE El'ial ﬂé'—“:f E"OlE'I E'I "\-I %I:;EL% )bH)&-:la_l"J‘_lg-

ClHfo| A =7}



6. Azure loT Central Cloud &% CodeZo0

4) Device Template | %}

+ M= 2s7|

E @

ClHfo| & B E3
la |
%
k2
£
F‘é L N N
53
= Clupo A R E3 2H57|
B ClHto| A BZsle 6| A0 S I S22 Holst= HA

AQLICH RpNE e

g 8 £



6. Azure loT Central Cloud &% CodeZo0

4) Device Template | %}

= o3 AEH
T e CjHtol @231 > Af ClHfo]2 HES 7]
@ o AER A
© 3] AMEH
| ™ =1 d =
Ledl O zE ClHto| A~ @252 AT D gARELICEH i E2A oMol HEst= Cluto|A0| SR S5H8 B el

H K £ &

L3

g

Azure |oT Edge

< = e Azure |oT Edge 2 HO| 20 AILLZ 25
Sk HIshs 2EHS e

=

Q,
=

Zq C|uto|~ AE3]

Azure loT Central @ Azure loT Central @ Azure loT Central @

» L

=]

Cascade-500 Cascade-500W 10T Plug and Play mobile
The Rigado Cascade-500 loT gateway The Rigado Cascade-500W loT gateway The loT Plug and Play phone app lets you
balances flexible connectivity with edge balances flexible connectivity with edge quickly get started exploring Azure 10T
computing power in a secure and cost- computing power in a secure and cost- capabilities without the need to configure
effective customizable package. Packed... effective customizable package. Packed... a dedicated loT device.
Azure loT Central @ Azure loT Central @ Azure loT Central @
¥ *
’ |

i 'q’,eﬂn__ )
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4) Device Template | %}

O Cltpo| A

— = &= EH
T 72 4% ClHO|~ HEES! > A CHHO| 2 A EE! 2=
@ AR XX
T - AFR A X
a3 7HE
0 == Clufo] A HE3 0| 5+
I &, smartkey
—
% DUIE Alo|Eg) 0| Clefo| ALt
XpHI3] ZopgL =
k2
BE
%
8
3



6. Azure loT Central Cloud &%

CoaeLo0

4) Device Template | %}

&

i

nak

A7

-

O ClHto|A 24t

ClEto|A EZ3! > Af Clufo|A SZ3 0tS7)

ZE
15 Y CIHEO|AE FotE =92 B HESIS OLEL|CEH HE8H CIHLO|AZE 7IHS
ol 4250 HESIE A A|ISHLD ClHO|ASE HET = 9lsLC

712 HE
Clgrol~ 225 72 loT C|B}0] 2
ClHo| A gi=2l |2 smartkey

e )
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4) Device Template | %}

smartkey O CiHo| A 28

H |~ E C]HHO| A B2 A =ph O|= HF7] ] &H

@  Curolx ®E2 5 smartkey

smartkey

|2 |

® 2% gHs )

AER R BEE HSEH SHAL 7IE 2Ee TS UL,
ke
A
[ é
%
<

Grgxr x| m ) 29 7y e
E TEEE Amod Resh CEoas o7 DE TYS HHSLC
srzic
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B
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6. Azure loT Central Cloud &% CodeZo0

4) Device Template | %}

smartkey O Clupo| A

= L HAE ClHo|~ 2] T AAl =b 0|2 HIR7| [i] 4HH

@ ClHtO|~ HZE] » smartkey » 22 > smartkey

L =  smartkey

F=2|70|#410| HEO|ES: Never  PIEHO|~7F AAIZ: Never

|

% 2 smartkey [N =°Cf

ks O] ClHtO| 2 220 M E 7|55 S HCH XMjet HE

EH ,;f’ IDHE — WEWZ| [

™

+ 715 %7t

i

o

2

P

|



6. Azure loT Central Cloud &% CodeZo0

4) Device Template | %}
smartkey [[g Published

Add capabilities specific to this device model. Learn more =7

{- Add capability 7 Editidentity '— Export [i] Delete -+ {} EditDTDL
Display name Name * Capability type * (D Semantic type (O
om mm mm = o= o= oy, — -
{‘ KeyUnlock \ ‘ ‘ KeyUnlock ‘ ' Command 1 \/‘ X s
I I ! i
1
L]
I‘ Keylock ! ‘ ‘ KeylLock ‘ I‘ Command ! \/‘ X N4
| 1 b |
i I i
Il KeyStatus , ‘ ‘ KeyStatus Telemetry ) V‘ | None w X N
) JJ S ——_—_ -——— Y
_—e— e e o e
Schema * Color \
‘ ‘ Boolean v ‘ |
' |
I True name () False name (i) .
T
I ‘ KeyLock ‘ ‘ KeyUnlock 1 ‘
L]
I Unit Display unit I Comment Description
\ [ A : || || |
\\——————————————/ - . . S S e D e DS B D S e B B e B e .
- ~ \
I‘ Battery { ‘ Battery ‘I ‘ Telemetry v‘ | Electric Charge v ‘I K -
I L
I |
I Schema * I color
oat 7
I FI I
\ I
Qingaue (il e o o == mm @ Maxvalue @ Decimal places (1)
Unit Display unit Comment Description

‘ Mone W ‘ ‘ ‘ ‘ ‘ ‘




6. Azure loT Central Cloud &% CodeZo0

4) Device Template | %}

J2 Search for devices

J. Manage test device T Publish =B Rename [i] Delete

Device templates > smartkey > Views > New

il =  smartkey
I Application updated: Never nterfaces published: Never
@I 3
& ~ Model ¢
ks smartkey
[ Raw data e

/

™ ( Views I

= Editing device and cloud data Visualizing the device Generate default views
Use this view to create a form to edit and Use this view to create a nich dashboard of Generate default device views to quickly
Ed view properties defined in your capability the capability model using an array of begin displaying device information within

medel and scluticn model charts, gauges and metrics tiles an intuitive dashbeoard experience

| p

T
i



6. Azure loT Central Cloud &% CodeZo0

4) Device Template | %}
—

= L Manage test device 7 Publish =B Rename i Delete
® Device templates » smartkey > Views > Generate
E =  smartkey
v Application updated: Never nterfaces published: Never
|&
% 2 Select the applicable views to be generated.
k2
[H on
R Overview - provides a view with device telemetry, displaying charts and metrics.
E-]
@ o
4%
About - provides a view with device information, displaying its properties.
[
@ o
=
Generate default dashboard view(s)
Q
E
(o




6. Azure loT Central Cloud &%

4) Device Template X%t

7’
[ Configure last known va...
| Titer ©®

Last known value {LKVA

—+ Capability

~ Tile Format

Text size
Decimals ()

. £y
Abbreviate values (i)

Wrap text @
® ) off

Show telemetry increase/decrease ()

CodeZoo

www.codezoo.co.kr
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4) Device Template X%t

CodeZoo

www.codezoo.co.kr

'/Configure line chart

I Title * (O

I Show legend ®

| @ o
|

| ShowXaxis @

| @ o

|
I Show Y axis (1)

| @ o

| Display range (O
'
I |

I Interval (0 I

I —]
I 1
~ Telemetry
Battery
‘ Average

&3 Assign custom color
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4) Device Template | %}

Connect

@)
|e
@

Devices

Device groups

Device templates

Edge manifests

Analyze

k2

Data explorer

EH Dashboards
Manage

M Jobs
Extend

ﬁ, Rules

s Data export
Security

& Auditlogs

O Search for devices

(D IoT Hub and DPS are updating their TLS certificates with a new Microsoft Certificate Authority (CA) chained under a new CA root - DigiCert Global G2 Root. You will need to take action to e...

L. Manage test de\ricEZZ Rename [i] Delete

Device templates » smartkey » Model > smartkey

smartkey

Application updated: Never nterfaces published: Mever

smartkey m Draft

Add capabilities specific ta this device model. Learn more =

- Add capability 7 Editidentity '— Export

[i] Delete

Display name MName * Capability type * (0 Semantic type (1)
| KeylUnlock ‘ | KeyUnlock | ‘ Command v |

| KeylLock ‘ | Keylock | ‘ Command e |

| KeyStatus ‘ | KeyStatus | ‘ Telemetry ~ | ‘ Current

—+ Add capability

'} Edit DTDL
e A
p'de v
e v

b
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5) Device Template &

— '@' loT Hub and DPS are updating their TLS certificates with a new Microsoft Certificate Authority (CA) chained under a new CA root - DigiCert Global G2 Root. You will need to take action to e... bt

Connect

e .
= All devices

L] Device groups

@, Device templates
To get started with loT Central, connect a device

@  Edge manifests Devices will send data to loT Central for you to view, analyze and export.

Analyze

kZ Data explorer

BH Dashboards g @

(o= ]
. . T
Manage N
& =
Jobs
n ; ‘
Extend @

4% Rules
¢y Data export Get up and running in 5 minutes Start 1oT solution development
. Mew to loT? Grab our mobile app to connect your phone. Choose an Azure-ready device from our catalog, or connect a
e Then we'll help you try out a few key loT Central features custem device. Try built-in tools like auto-detect to generate a
using live data. template from device data.
B Audit logs
— "\ -
€y Permissions Use phone as a device Add a device
— S
Settings

H? Application
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5) Device Template H-&

Create a new device

To create a new device, select a device template, a name, and a unique ID. Learn more &

Device name * (1)

l smartkey

Device ID * (1)

l smartkey

Organization * (i)

smartkey

TTTTTA

{Device template * 1

| l smartkey |
\

—— = - —
Simulate this device?
A simulated device generates telemetry that enables you to test the behavior of your application

before you connect a real device.

@ N

Azure loT Edge device?
Azure loT Edge moves cloud analytics and custom business logic from the cloud to your devices.

) No
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CoaeLo0

Connect

@ Devices

] Device groups
B, Device templates
@ Edge manifests
Analyze

k2 Data explorer
EH Dashboards
Manage

[ Jobs

Extend

4% Rules

s Data export
Security

B  Auditlogs

€4 Permissions
Settings

B:' Application

6) Commands &9l

JO Search for devices

'@' leT Hub and DPS are updating their TLS certificates with a new Microsoft Certificate Authority (CA) chained under a new CA root - DigiCert Global G2 Root. You will need to take action to e...

& Connect &, Manage template ~ (& Manage device

Devices » smartkey » smartkey

smartkey

= | Last data received: N/A
Status: Registered | Organization: smartkey

About  About  Overview  Commands Rawdata  Mapped aliases

smartkey / KeyUnlock

,———

I KeyUnlock |

Files

| | nong

| |
=N
-——_——

To see respense, please check the command history

smartkey / KeyLock

( KeyLock

|
| | NOMNE |
|
|

1
- F

? — — .
o0 see response, please check the command history
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CodeZoo

www.codezoo.co.kr

7) Device 5 &

(=] Jof

|

-

Device connection groups

—-— -
ID scope () I

G [

A

Device ID (5

| CarGate\Way J

Choose the connection type for this device. You can change this later if you need to.

Authentication type

| Shared access signature {SAS)

Key QR code

Shared Access Signatures (SAS) use security tokens and keys to connect to loT Central. Use the
SAS keys from the default enrcliment group shown below to register your device. Learn more &

ID scope
Device ID
Primary key
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1) Azure loT Central & dH S

iot.configs("", // ID scope
", // Device ID \

""'// Primary key ID scope
); Device ID
Primary key
Heof 22T E0f Y
/185 iot. configs(
186 "On 35C", // ID scope
187 "CarGateWay", // Device ID
188 "+19aaE—EHkU2FDNpiA=“ //Primary key
189 );
190
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2) MERE ZI&k X0

52 void servoInit() {

59  myservo.attach(servoPin, 1000, 2000); // attaches the servo on pin 27 to the servo object
70 /7 using default min/max of 1000us and 2000us

71 f/ different servos may require different min/max settings

72 /¢ for an accurate © to 180 sweep

2  for (pos = 0; pos == 70; pos += 1) { // goes from O degrees to 70 degrees

74 J// 1n steps of 1 degree

75 myservo.write(pos); // tell servo to go to position in variable 'pos'
76 delay(s); // walts Sms for the servo to reach the position
77 }

2  myservo.detach();

79}

Arge AOLEZ|of SEE A

21 void servolp() {

82 myseryu.a;tich{seryopln, IEDEI, EDEIDII;d,’; attaches the servo on pin 27 to the servo object 7|?'AE-| 7'“2" E'“ﬁEE |x_|°c|!°|'n:|
83 S using detault min/max ot 1000us and 2000us |_x_| 7|_ =xL O o IIOI
24 f/ different servos may require different mingmax settings O-I— OE _IEE -‘-'I-_I_E = Exl
85 f/ for an accurate 0 to 180 sweep A

26 for (pos = 70; pos == 120; pos += 1) { // goes from 70 degrees to 120 degrees = O

g7 // 1n steps of 1 degree Iz IV

88 myservo.write(pos); // tell servo to go to position in wvariable 'pos' ::5:::::;::::::

29 delay(s); J// wailts Sms for the servo to reach the position :::::::I:::::::

a0 } :::-:::::::.:::

for (pos = 120; pos == 40; pos -= 1) { // goes from 120 degrees to 40 degrees :::::S::::::::‘

myservo.write(pos); // tell servo to go to position in wvariable 'pos' :Z::;::::::'

93 delay(s); J// walts Sms for the servo to reach the position .’:Z::A:::::'

Y. 1 \ :::::.'

o5 myservo.detach(); e

o5 } o7

o2 vold servoDown() {
22 myservo.attach(servoPin, 1000, 2000); // attaches the servo on pin 27 to the servo object

100 for (pos = 0; pos == 70; pos += 1) 1 // goes from O degrees to 70 degrees
101 f/ 1in steps of 1 degree

102 myservo.write(pos); // tell servo to go to position in variable 'pos'
103 delay(s); // walts Sms for the servo to reach the position
104 }

105  myservo.detach();
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3) Azure loT Central2 E'Y G[|O|E{ MM

void setTelemetryValue(String name,
void setTelemetryValue(String name,
void setTelemetryValue(String name,
void setTelemetryValue(String name,
void setTelemetryValue(String name,
void setTelemetryValue(String name,

bool sendMessage() ; // S12l¢t H|O|E{ & 2EREE S

float battery_voltage = readBattery();

int value) ;
float value) ;

A

double value) ;

bool value) ;

const String& value) ;
JsonVariant value) ;

iot.setTelemetryValue("Battery", battery_voltage);

iot.setTelemetryValue("KeyStatus", true);
iot.setTelemetryValue("KeyStatus”, false);

iot.sendMessage();

ra
il
I
inl

v’ namell type2 AzureloTCentral0f| AI25}=
B E219| namel} typell}l SIO}OF HA4XHo =
ool 7 Y= E=EL|Ct.
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(V1010 |-VEUlV,

4) Azure loT Central HI{HEAH X2| 44

e

1o0t.addCommandHandle ("KeyUnlock", [l{String payload) { s/ add handle 'KeyUnlock' command
int valueInt = payload.toInt(); s/ Convart payload in String to Number (int)
servoDown () ;
delay(looo);
Serial.println("KeyUnlock");

1ot.addCommandHandle("KeyLock", [l1(String payload) { // Add handle 'KeylLock' command
int valueInt = payload.toInt(); // Convart payleoad in String to Number (1int)
servolp(]);
delay(1000);
Serial.println("KeyLock");

HASH X5t FEYLICE et BB S F715HH

= MM = e

ujo

v’ Azure SEISE0|A off T HH
¢l daloz NE|

v payload.toint() 0| £ &2 E 0| 2} = payload?t =0 Z4Z42| OO E E|'°'01| EE M
Hetoll == & (KeyLock, KeyUnlockO| M payload& At&5XA| 2X|TF HE+ 2L
dEl2 Mo A2 AlE])
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1) OlO|E] & A8 (with Vodafone)

[] 901288007616609 Active Live 89852390000455923216 Codezoo_30ME_UptoT1

2022-12-24 2:57 ~ 2022-12-25 1:16 22 hour(s), 19 minute(s)
Uploaded 854.25 KB - 0 B test, 854.25 KB live / Downloaded 758.32 KB - 0 B test, 758.32 KB live

(Connected & Battery Voltage report every hour & Door Test a little)

2023-01-07 12:33 2023-01-08 8:47 20 hour(s), 14 minute(s)
Uploaded 794.78 KB - O B test, 794.78 KB live Downloaded 761.5 KB - O B test, 761.5 KB live

(Connected & Battery Voltage report every hour & Door Test a little)
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H
2) HHE{2] AFE2ZF (12V, 4000mAh, *HHE{ 2|0 2} =™H 70| HElE = USH)

ESP32 S5Z=H : 80Mhz
LCD : OFF
| Servo Motor : Ready
= | Battery Voltage Sensmg Ready

REC\—\ARGEAB\_E =ALED . 2 BN TERY - ’
AR) A - AVC H

wWsL 12aAao(12vVa

=24

HE 12018 122 152
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CoaeLoo

2) HIE{2] AFEZF (12V, 4000mAh)

Line chart e

@ Baite ry

as s
13,000 -
12,054.55

Battery
Average

11,000 4 ' § 12,054.89

T — |
202 2023.0217. 02200 2= 2023.02.18.

2023.02.17.03:00 2=

Line chart e

@ patte ry

ase

R e

ERLLEE

12,000 - ]
'} Battery
X Average
10,874.49
11000 'I
L

10,874.45

2023, 2023.0217.03:00 2%
2023.02.17.04:00 2%

|
2023.02.18.
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2) HE{2] AL ZF (12V, 4000mAh)

Line chart z’?' Line chart ,/'

) ¥
[-X-0-] (-0 -]
13,489.19 ]
13,000 - I Battery 13 000 =
. ~—
Average
13,489.19
‘___'“.-.'::::“ -]
12,000 Battery
Awverage
11,116.83
11,000 S
11,116.83 | L ]
| — ! | _
2023.0217. 2023.0217.0T:00 2= 2023.0218. 2023.0217. 2023.02.15. 0500 2%
2023.02.17.08:00 2= 2023.02.18. 06:00 2=



9. More Connected Car CodeZ00

1) XbF W S8t A Q1A (MAX HA)

£ X : https://smart—nanotubes.com/

smell.Board
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2) X2k L) SR WA Q14 (X

E i

Training mode

Last training performance (validation set

97.1% 0.06

Confusion matrix (validation set)

£ X : https://makezine.com/projects/second—sense—build—an—ai—smart—-nose/
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CodeZo0

3) XIZF F=2| EtX] (Radar 24/60GHz)

1-1. Entry Motion Detection

Detectable area__ — —
-

2. Distance

Distance

Person enters

\
the room

/

/
i
1
1
\
DETOUT

1-2. Presence Detection

Person

out of the area

Detectable area
Person

in the area

[_|

- D
P R
&)

A

3. Angle Detection (SC1233AR3 Only)

Detectable area__ ——
~Tight

-~ N
p
Pmmr,f(l;ht \ left } %Jj:. 00_ _______
~ 4
\,,h“t front-left zone . s q::

W -

AR .

=X : https://www.socionext.com/en/pr/sn_pr20191003_01e.pdf
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4) Xt | EEA S E= TS 24 (Edge Al)

LSTM Architecture

- 5\\ “o
Audio wave Spectrogram CNN Architecture Feature Maps ej?\ =
@
g -
Y

£ A : https://towardsdatascience.com/audio—deep-learning—-made-simple—part—1-state—of- Fully Connected
the—art—-techniques—da1d3dff2504
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5) More Idea

anything you want
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