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1.

1.1 SIMTIC 10T2050

SIMATIAOT2050

IT
A 7*24
CE UL
A ARM 1.1GHZ
2G 16GEMMC
A oT
A Adriuno miniPCle 1O

4G,5G Wifi, Lora
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Debian Linux

I0T2050
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1.2 SIMATICIOT2050

SIMATIAOT2050

I0T2050 Basic IOT2050 Advance
6ES7647-0BA00-0YA2 6ES7647-0BA00-1YA2
CPU Tl Sitara AM6528 GP, , 1.1GHz Tl Sitara AM6548 HS, , 1.1GHz
RAM 1 GB DDR4 2 GB DDR4
BIOS SPI 8M 16M
EMMC 16G
Debian/Industry OS Debian/Industry OS
2x 100/1000 RJ45 2x 100/1000 RJ45
USB 1x USB 3.0 1x USB 2.0 1x USB 3.0 1x USB 2.0
1xDP 1xDP
COM 1x RS232/422/485 1x RS232/422/485
SIM Nano SIM Nano SIM
SD Micro SD Micro SD
10 Arduino Uno R3 Arduino Uno R3
1x miniPCle 1x miniPCle
1x + 1x 1x + 1x
330g 3409
&
Debiar/Industry OS
DC12-24V
1.7A
24W
<40dB(A) DIN45635-1
IP20( IEC 60529 )
n IEG1140
2
ISO9001
CE IS®001 UL FCC RCM EAC IC WEEE
N 2 k VIEC 610004-4
N 1 k VIEC610004-5
N 1 k VIEC610004-4 <30m
N 2 k VIEC 610004-4 >30m
N 2 k VIEC610004-5 >30m
N 4 kV IEC 610004-2
N 8 kV IEC 610004-2
10V/Im 80MHz 1GHz 80% AM IEC 610004-3
RF 3VIm 14 6GHz 80% AM IEC 610004-3
10V 150KHz 80 MHz 80% AM IEC 610004-6
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0 AGO0O AC 0 A@ao AcC
0 A@s AcC 0 A@ao AcC
20 ATo AcC
10 AC/ h
20 AC/ h
30AC 5% 85%
25/ 55 A% 95%
1080 795 hPa -1000m 2000 m
1080 660 hPa -1000m 3500 m
19 10
A5 8.4Hz 3.5mm
A8.4 200Hz 9.8 m/s2
A5 8.4Hz 3.5mm
A8.4Hz 500Hz 9.8 m/s2

150 m/s2 11 ms

250 m/s2 6ms
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1.3 SIMATICIOT2050
Eih

SIMATIC 10T2050

Sl

© . H3300 H1801

H1300 | H2800 (] 1
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BFEEO R ARIC BN, FRE
H2800 LED PWR ( )
H1801 STA ( )
H1300 USER LED (/1)
H3300 USER LED (/1)
S RESET CRJ
V) USER
X1 1 2
X30 COM DSWh9
X60 USBA
X70 DisplayPort
X14 UART
X40 Battery-Con
X50 GsD
X11 X13 Arduino 8 (2x)
X10 Arduino 10
X12 Arduino 6
X15 ICSP Arduino
X17 DediProg
X80
X83 3 SMD Arduino 10
A 1-2 5V
A 2-3 33V
X1500 3 SMD
A 12 2-3
*
( 1-2)
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Shap#EO

SIMATIAOT2050

BEEO fiRkme X,
X100 MiniPCle
X103 Nano SIM
X82 VIN ( 24V DQ VIN  Arduino
A 1-2 VIN Arduino
A 2-3 VIN Arduino
~ 1 2
=N [T]
2
X80
5 DN
1 GND (M)
2 +12 [ 24V DC (L+)
USB =
A USB
USB1- X60 - USB2
5| e
1 +5VDC (500 mA)
2 USB-DN
3 USBDP
4 GND

11
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RARED
RJ45
P1- X1 LAN-P2
1l TR aX
1 Bl DA+ A+ /
2 Bl DAS AS /
3 Bl DB+ B+ /
4 BI_DC+ C+ /
5 Bl DG3 (63 /
6 Bl DBS Bo /
7 BI_DD+ D+ /
8 Bl DD& Do /
LED
LED ax & REEX
LED1
LED 2
100 Mbps
1000 Mbps

12
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/= ALl 1 5
#2170 (RS232/RS485/RS422)
D-sub 9

X30 COM
RS 232
Bl TEIAR aX
1 DCD ()
2 RxD U]
3 TxXD ©)
4 DTR ©)
5 M
6 DSR U]
7 RTS ©)
8 CTS 0]
9 R o
RS 422
Bl TEIAR aX
1 - -©)
2 TX+ +©
3 RX + (1)
4 RX% -
5 M
6 nc
7 nc
8 nc
9 nc

13




RS 485

SIMATIAOT2050

EllL

TR

B

/

- (I/0)

/

+ (1/0)

nc

nc

nc

nc

nc

nc
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RO
Arduino ¥ EBir#EEO
Arduino
X10
BIEEK
518
DIGITAL ANALOG POWER SERIAL SPI 12C PWM

1 8 X
2 9 X
3 10 ss
4 11 MOSI
5 12 MISO
6 13 SCK
7 GND
8
9 SDA
10 SCL

X11

BRI
518
DIGITAL ANALOG POWER SERIAL SPI 12C PWM

1 0 UART Rx
2 1 UART Tx
3 2 UART CTS
4 3 UART RTS
5 4 X
6 5 X
7 6 X
8 7 X

15




SIMATIAOT2050

X12
BRIERR
5B
DIGITAL ANALOG POWER SERIAL SPI 12C PWM
1 14 A0
2 15 Al
3 16 A2
4 17 A3
5 18 A4 DA
6 19 A5 SCL
X13
BRIEES
5B
DIGITAL ANALOG POWER SERIAL SPI 12C PWM
1
2 IOREF
3 RESET
4 3.3V
5 5V
6 GND
7 GND
8 VIN
X15(ICSP)
BRIERR
5B
DIGITAL ANALOG POWER SERIAL SPI 12C PWM
Al 12 MISO
Bl 5V
A2 13 SCK
B2 11 MOSI
A3 RESET
B3 GND

16
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UART iz
X14
Pin HH
1 GND
2 RTSN
3 n. c.
4 RxD
5 ™D
6 CTSN
Mini PCie}E[0
X100
5|5 EE &R S | (&M
51 W_DISABLE2# 52 +3.3 Vaux
49 50 GND
47 48 +1.5V
45 46 LED WPANt
43 GND 44 LED WLA#
41 +3.3Vaux 42 LED WWA#
39 +3.3Vaux 40 GND
37 GND 38 USBD+
35 GND 36 USB D-
33 PETHO 34 GND
31 PETD 32 SVIB DATA
29 GND 30 SvVIB CLK
27 GND 28 +1.5V
25 PERpO 26 GND
23 PERNO 24 +3.3Vaux
21 GND 22 PERSH
19 (UIM_C4) 20 W_DISABLE1#
17 (UIM_CB8) 18 GND
Nose Nose
15 GND 16 UIM_VRP
13 REFCLK 14 UIM_RESET
11 RECLK 12 UIM_CLK
9 GND 10 UIM_DATA
7 CLKREQ# 8 UIM_PWR
5 CCEX2 6 1.5V
3 CCEX1L 4 GND
1 WAKE# 2 3.3 Vaux

17
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Micro SD #H

X50
1l HamiE LhekE
1 Dat2 2
2 Dat3 / 3
3 aviD
4 vdd 2.783.6 V
5 ak
6 GND
7 Dat0 0
8 Datl 1

DisplayPort1.1A

X70
DisplayPort 1 ==
Gl ERE GRMETE Tige s\
1 Lane 0 P 0+ -
2 GND -
3 Lane O N 0- -
4 Lane1l P 1+ ~
5 GND }
6 Lane1l N 1- -
7 Lane 2_P 2+ ~
8 GND -
9 Lane2 N 2- -
10 Lane 3 P 3+ -
11 GND -
12 Lane 3 N 3- ~
13 CONFIG1 -
14 CONFIG2 -
15 AUX CH P * + f
16 GND -
17 AUX CH N i - i
18 Hot plug ¥
19 Return )
20 DP_PWR (3.3 V500 mA) ¥

18
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1.4 SIMATICIOT2050 |O
SIMATIAOT2050 Arduino Shield
10

P1 XU - P2

\ .

\

Rest
o
L
s
et
e
.
sz
13
&

Arduino

10 10T2000 /
1012000

0.75
mm?2 2.5 mm2

T L
9%00\%)

POWER/OFFJ
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1.4.1 1072000

|0T2000 /

I@@@@@@@@@@l

WII!U\HH
LAk

f—— K ————
MO D0 DI DI DI3 DM

| 222222 |

L+

|OT2000 /

L+

79

(2022222020 2]

UO M_10] [UI_M 1] |+ M1 DQO Qg_‘
Xx12

— Xt —
MO DIO DI D2 DI3 DI4

Q2222
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1OT2000

/

L+
M
L+ M Reference
I Current
current
0..20 mA
M
o222
M UO_M_10] U1 M 1] L+ M1 DQO DQ1
B4 L x12 !
sensor| 0..10V — xt1t ——
M0 DIO DIt DI2 DI3 DI4
L+

Q02222
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1.4.2 10T2000 /
IOT2050
IOT2000
24 VDC
WEL
(20022022222 ]
IOT2000
24 VDC

(200022222 2]

DI0O MO DH M1 DI2 M2 DI3 M3 DI4 M4

22
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1.4.3 1072000 /

IOT2000 /

6ES7647-0KA01-0AA2

20 Hz

28.8 VDC

Signal 0 <5VDC

oto 1 Typ. 1.5ms

( ) 100 m

2 &2

0 VDC to 10 VDC ( 38 kG)
0 MA to 20 mA ( <380 G)

9 bit

( twisted) 10m

N 3%

(L+) 20.4VDC to 28.8 VDC
o)

0.3 A

1A/

10 Hz

/ 10 Hz

0.5 Hz

23
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1.4.4 10T2000
I0T2000
6ES7647-0KA02-0AA2
10
Yes
0
Max. 20 Hz
28.8 VDC
0 <5VDC
1 > 12 VDC
0 <1.0mA
1 >2.1mA
Oto 1l T Typ.1.5ms
1to O T Typ.15ms
( ) Max. 100 m

24



1.4.5 1072000

/

1/O

SIMATIAOT2050

DIO D12 PB4
DI1 D11 PB3
DI2 D10 PB2
DI3 D9 PB1
Di4 D4 PD4
DQO D8 PBO
DQ1 D7 PD7
uo AO PCO
10 Al PC1
u1 A2 PC2
11 A3 PC3
M M

P5V P5V

P24V P24V

25




1.4.6 1072000

SIMATIAOT2050

1/O

DIO

DIl

DI2

DI3

Di4

DI5

DI6

DI7

DI8

DI9

D4 PD4
D5 PD5
D6 PD6
D7 PD7
D8 PBO
D9 PB1
D10 PB2
D11 PB3
D12 PB4
D13 PB5

MO, M1, M2, M3, M4,
M5,M6, M7, M8, M9

Mx

26



1.5 IMG

SIMATICIOT2050

SD U EMMC

img

I0T2050

SIMATICIOT2050

Edgeconnect

img

EMMC

Node-red

root

SD

27
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SIMATIAOT2050

img

10T2050

Debian linux

Debian linux
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Edgeconnect web

VPN

I:cigebonmect

EdgeConnect |

HiEFE
S mieHs
Ji=ecd & =
x* BElFameE JLITESAA L4
= SINEMARC J try Modbus
o migeE
o, iEHEE
Node-red
Ul

functions

Node-RED -~

28
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Debian Linux Node-red
Debian linux root
root
Github SIMATIC 10T2050

SDK

I0T2050
IOT

I0T2050
https://support.industry.siemens.com/cs/doc  ument/109741799

29
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1.6

TTL USB |IOT2050 X14 UART
IOT IOT

X14

GND
RTS_N
n;c
RxD
TxD
CTS_N

O)O’!A(»N—‘}

E PINck e1
" PIN

DP DP |0T2050
|0T2050

ESES

30
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£ Putty Telnet SSH rlogin  TCP
Putty |IOT2050  10T2050

https://www.putty.be/latest.html/

¥ Win32Disklmager Win32
img SD U Win32Disklmager
img SD U
img SD U |OT2050
img

https://sourceforge.net/projects/win32diskimager/

B Winscp WinSCP SSH
UNIX(  Linux/BSD) WinSCP
IOT2050 FTP TETP

https://winscp.net/eng/download.php /

31
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1.7 SIMATICIOT2050
|0T2050

1.6 TTL USB Putty

1 TTL USB I0OT2050 X14 USB

X14
2 Pin Assignment
1 GND GND RX TX
2 RTS_N
3 n.c. X X14
4 RxD
5 TxD RX RX
6 CTS_N
X114 TX
E PIN: €1  PIN

2 Putty
Serial 115200

avesen L, o R PuTTY Configuration (2 [

XER BER) BBV #EH) Cat
1 ory:
LA GIEI LT = — :
[=)- Session | Basic options for your PuTTY session |
4, PC-20200610HFUR = { i Loggin
+-§) Blutocth Radios E| Temi glg 9 Specify the destination you want to connect to
g IDE ATA/ATAPI 518 Tn(ma oard Serial line Speed
o C Bl COM5 115200
': gfgfzﬁ avn ¢ - Features Connection type:
&l i = = = R P
- ) Ra () Telnet ) Rl () 55H @ Serial
-1 Blustooth SPP TR (COM3) | E‘ m”i:weamnce LR L) Uil hgRisd) by S
BfEtooth SPP Baner: 100 BeEaviour Load, save or delete a stored session
/131 USB-SERIAL CH340 (COMS) E - Translation Saved Sessions
T3 EEE (COMD) Selectt
8 L | . - Selection
- e . Colours Default Settings Load
Y [=)- Connection
b FE. LTERYE - Proxgy
B EEEEsaE - Telnet Delete
4§ BEEGEsRYE U - Rlogin
- § CSR Bluecore 8% - S5H
§ Generic USB Hub  Serial Close window on exit:
- § Generic USB Hub () Mways () Never @) Only on clean exit
§ Generic USB Hub
- § IntelR) 7 Series/C216 Chipset Family USB Enhanced Host Controller - 1£26
Intel(R) 7 Series/C216 Chipset Family USB Enhanced Host Controller - 1E20 o
i fot [ Hep | [ open ][ Cancel

32



3 I0T2050

dHit any key to stop autoboot6

ol aseEs

o o

NHF) RN BEV) ZEH
L Al lEl Rl AR T

4 PC-20200610HFUR
£ Bluetooth Radios
g IDE ATA/ATAPI 55158
NG
47 &0 (COMEILPT)
7 Bluetooth SPP TR (COM3)

B
18 8
K wing
o BE
U5 AEEEARE
i FE. TS
P simsEtiag
4-§ BRRTEERSE
- CSR Bluecore B8
§ Generic USE Hub
- § Generic USB Hub
§ Generic USE Hub

= ] Intel(R) 7 Series/C216 Chipset Family USB Enhanced Host Controller - 1E26
§ Intel(R) 7 Series/C216 Chipset Family USB Enhanced Host Controller - 1E20

SIMATIAOT2050

Enter

8 PuTTY Configuration

=R

Logging

- Terminal
- Keyboard
.. Bell
- Features
Mindow
- Appearance

Behaviour
- Translation
+- Selection

Basic options for your PuTTY session

Specify the destination you wart to connect to

Serial line Speed
COM5 115200
Connection type:

Raw Telnet Rlogin S5H @ Seral

Load, save or delete a stored session
Saved Sessions

Default Settings | b |
-Data | Save |
- Prosoy J—
Telnet | Delete |
Rlogin
= SSH
""" Sefial Close window on exit:
Aways Never @ Onby on clean exit
About | | Help Open ] | Cancel

’ @ COMS - PuTTY

> setenv boot targets mmcO
=> env save

33

setenv boot_targets mmcO/ mmc 1/usbx

env save

run distro_bootcmd

mmcO SD
mmcl EMMC usbx
UusB

10T2050




1.5 IMG

SIMATIAOT2050

Debian Linux Node-red root

red

Example IMG

Example IMG

Debian linux Edgeconnect Node-

root Edgeconnect

https://support.industry.siemens.com/cs/document/109741799

B Downloads for SIMATIC IOT20xC X +

< c 0

10T2050

@ https.//supportindustry.siemens.com/cs/document/109741799/downloads-for-simatic-iot20x0?dti=08&lc=en-US

There are follow devices I0T2050 Basic (6ES7647-0BA00-0YAZ) and 10T2050 Advanced (6ES7647-0BA00-1YA2), this image is valid for both

The image V1.1.1 is valid for the following functional states

10T2050 Basic

10T2050 Advanced
10T2050 Advanced
10T2050 Advanced

GEST 647-0BA00-0YAZ)
BEST 647-0BA0D0-1YAZ

(

( )
(BEST 647-0BA00-1YAZ)
( )

BEST 647-0BA0D0-1YAZ

FS:01
FS:01
Fs:02
FS:03

with Firmware v1.0.0 and V1.2.1
with Firmware V1.0.0 and V121
with Firmware v1.0.0 and V1.2.1
with Firmware V1.0.0 and V121

I} o 10T2050_Example_Image_\V1.1.1.2ip (858,6 MB) (SHA-255)

I o 10T2050_SDK_Linux_V1.1.1.2ip (451,0 MIB) (SHA-256)

B o 10T2050_OpenSourceSoftware_V1.1.1.zip (1,5 GB) (SHA-256)

B o? 10T2050_ReadMe_0SS_Multilanguage_V1.1.1.zip (6,2 MB) (SHA-256)

The image V1.2.2 is valid for the following functional states
Prerequisite for the use of the image V1.2.2 is firmware V1.2.1

10T2050 Basic
10T2050 Basic
10T2050 Advanced
10T2050 Advanced
10T2050 Advanced
1072050 Advanced

(6EST 647-0BA00-0YAZ)
(6EST 647-0BA00-0YAZ)
(6EST 647-0BA00-1YAZ)
(6EST 647-0BAD0-1YAZ)
(6EST 647-0BA00-1YAZ)
(6EST 647-0BAD0-1YAZ)

FS:01
Fs:02
FS:01
Fs:02
FS:03
FS:04

only with Firmware ¥1.2.1
only with Firmware V1.2.1 EXampIdMG
only with Firmware V1.2.1
only with Firmware ¥1.2.1

I b o 10T2050_Example_Image_V1.2.2.2ip (780,6 MB) (SHA-255)

b o 10T2050_SDK_Linux_V1.2.2.2ip (39,3 MB) (SHA-256)

Bh o 10T2050_OpenSourceSoftware_V1.2.2.7ip (2.2 GB) (SHA-256)

Bh o 10T2050_ReadMe_0OSS_Multilanguage_V1.2.2 zip (5,5 MB) (SHA-256)

Edgeconnect

34


https://www.baidu.com/link?url=MMUqbV9RB4EwX6jkZAWhcYptrdTiCbb466yks2fNJdb6kyf4am6vVS_cxaijxisKyR6LLJfSesat_uvvUuxtdK&wd=&eqid=8a2e3229000168e30000000363207b32
https://support.industry.siemens.com/cs/document/109741799
https://www.baidu.com/link?url=MMUqbV9RB4EwX6jkZAWhcYptrdTiCbb466yks2fNJdb6kyf4am6vVS_cxaijxisKyR6LLJfSesat_uvvUuxtdK&wd=&eqid=8a2e3229000168e30000000363207b32

2.2

SD

SIMATIAOT2050

SD

1

1.5

U

Win32Disklmager

Win32Diskimager

%2 Win32 Disk Imager - 1.0 - O X
Image File Device
8| v -
Hash
None ~ | | Generate Copy
[ ] Read Only Allocated Partitions
Progress
Cancel Read Write Werify Only Exit
deviced dmage Fileo

¥4 Win32 Disk Imager - 1.0 - $
Image File
(&
Hash
None + |  Generate Copy
[ ] Read Only Allocated Partitions
Progress
Cancel Read Write Verify Only Exit
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36

3. OWritebo
oresd
%2 Win32 Disk Imager - 10 - O x| .
=
Image File Device Image File Device
ampIe_Image_Vl.Z.EJIOTZDSD_ExampIe_Image_\-’l.?_.Z.img| [ExN] - |E - &= = o
Hash i %2 Confirm overwrite - 1.0 X
None | BECHCESEN NSNS Writing to a physical device can corrupt the device.
! (Target Device: [E\] ™)
Are you sure you want to co
[] Read Only Allocated Fartitions O
Progress l H No
Cancel Read @ Verify Only Exit Cancel Read Write Verify Only Exit
4. P ogresso
%2 Win32 Disk Imager - 1.0 — O >
Image File Device
am|:|Ie_Image_‘u’l.2.ﬂIOTEDSD_Example_Image_‘u’l.E.z.img| [EE\] =
Hash
None ~ | | Generate Copy
[ ] rRead Only Allocated Fartitions @
Progr
Cancel Read Write Verify Only Exit
17.6298MB/s 00:15/02:28
5. aOKoO
Linux SD U Windows
Windows SD U
I0T2050 I0T2050



2.3 SIMATICIOT2050
SD USB

12-24VDC |0T2050

|0T2050 LED

|0T2050 LED
|0T2050 PWRLED
STATLED
STATLED
STATLED

|0T2050

37
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2.4 EMMC
SIMATIAOT2050 Advance 16G EMMC

|I0OT2050 EMMC
|0T2050 EMMC

EMMC
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2.4.1 SD U
SD U EMMC

1 |I0T2050 Example Image V1.1.1
I0OT2050 Example Image V1.2.2 SD

EMMC U
2 U I0T2050 USB
SD |IOT2050 SD
|IOT2050 P1

FEREMSDR

&

ErREHIUE

3 |OT2050 Putty
SSH IP 192.168.200.1
22 open
root

root
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B2 PUTTY Configuration ? >
Category:
=l-Session Basic options for your PuTTY session
~Legging Specify the destination you want to connect to
= Terminal P ¥
- Keyboard Host Mame (ar IP address) Bar
- Bell <[192.168.200.1 |[22 | >
~Features Connection type:
= Window ’
- Appearance @ SSH () Serial () Other: Telnet ~
- Behaviour
- Translation Load. save or delete a stored session
(- Selection Saved Sessions
- Colours |
[=l-Connection
- Data Default Settings Load
- Proxy
- SSH Save
- Serial
- Telnet Delete
- Rlogin
- SUPDUP
Close window on exit:
() Always () Never (@) Only on clean exit
About Help Cancel

mkdir/mnt/ USB (
mount/dev/sdal/mnt/USB

= d

cd/mnt/USB

F m

Is USB

F

dd if=/mnt/USB/
conv=fsync status=progress
EMMC

|IOT2050

10T2050 EMMC

40

USB )

( USB |0T2050)

USB

of=/dev/immcblk1l bs=100M
USB
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2.4.2 SD

Flash

SIMATIAOT2050

SD

1 Flash

|OT2050
2 |OT2050

SSH

22

root

ﬁ PuTTY Configuration

Flash
SD
|OT2050
|OT2050
Putty
IP 192.168.200

open

root

1

EMMC
SD

P1 Flash

Category:
5--Session Basic options for your PuTTY session
- Logging Specify the destination you wantto connectto
=- Terminal
- Keyboard Host Name (o P address} Rad
- Bell < J192.168.200.1 | 22)
H--WianeoE\‘:;ures Connection type:
- Appearance @SSH OSeriaI OOl‘her: Telnet ~
- Behaviour
-- Translation Load, save or delete a stored session
[#-Selection Saved Sessions
- Colours |
[=-Connection
- Data Default Settings Load
- Proxy
B-S5H Save
- Serial
- Telnet Delete
- Rlogin
- SUPDUP
Close window on exit:
OAIways ONever @Only on clean exit
About Help Cancel
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WIinSCP

Login

local Mark Files Commands Session Options Remote Help

Login

SIMATIAOT2050

|0T2050

' Queve =  Transfer Settings Default - -
T New Session
My cocuments v (0 (0]~ R R R -
{ ' o I
R Login - x
D\UserData\Z003momy\Documents\ | |
Name Size | |G ew Sne Sesmon | Righas Owner
2. T sty wertspace Fie protocsl:
& v
Host name: Poet number,
192.168.200.1 2%
User came: Possword:
oot
s v Adnced... |v
Teols - Meoge v Close Help
[7]) Show Login Galog oo startup and when the last session is dosed
v
4 WIinSCP IOT2050
/root . EMMC
oading - m] X
Local Mark Files Commands Session Options Remote Help
M & £3 synchronize Bl P & E7 Queue - - Transfer Settings Default - i@
& r00t@192.168200.1 X [ New Session
9D:Data T o= & % root cE T o= 2 2 [&, Find Files
£ New~ £ New~
DA.\IOT\|OTZ N\ software and firmware\I0T2050 img V1.2.2\I0T2050_Example_Image_V12.2\ Jroot/
Name - Size Type Changed ame . Size Changed Rights Owner
v Parent directory 6/10/2022 ©:08:48 PM b | 7/25/2022 1:12:45 PM XX root
2] 10T2050_Example_image_V1... 2,584,576.. DiscImage File 2/22/2022 155622 AM config 9/30/2022 225:11 PM XX root
node-red 9/30/2022 225:11 PM XX root
npm 12/2022 4:10:22 PM X% raot
[ bash_nistory 1KB 9/20/2022 239:50 PM - oot
[ bashrc 1KB 4/11/2021 400:00 AM [ raot
[ profile 1KB 7/9/2019 6:05:50 PM [ raot

5% U ? x
File: D:\...\I0T2050_Example_Image_V1.2.2.img
Target:  Jrootf
|
Time left: 0:03:36  Time elapsed: 0:00:12
Bytes transferred: 130MB  Speed: 11.0 MB/s
|

X B - & D~ Ouniimited -

DAGGR AFD AR GRin 1

£

0D Af10MDinNAfE

42



SIMATIAOT2050
5 |IOT2050 root

|0OT2050 EMMC_Flash_Image.img WIinSCP
10T2050

"B root - 100t@192.168.200.1 - WinSCP - O X
Local Mark Files Commands Session Options Remote Help
[F] && £3 synchronize Bl P | {8 [ Queue ~ - Transfer Settings Default - &
& 100t@192.168200.1 X [ New Session
9D:Data e QA2 oot i Q2 | Find Files |
Upload ~ | [ Edit » 3¢ [ [ Properties | £ New~ K] 8 Download = | [7 Edit » 3 [ [ Properties £ New~ ]
DA\ \IOT\IOTZK A software and firmware\|OT2050 img V1.22\I0T2050_Example_Image_V12.2\
Name h Size Type Changed Name h Size Changed Rights
- Parent directory 6/10/2022 90848 PM a. 7/25/2022 11245 PM v
0T2050_Example_image V... 2,584578.. Disc Image File 2/22/2022 15622 AM config 9/30/202222511PM v
node-red 9/30/202222511PM  rwxrxrx
npm 9/12/2022 41022PM  rwxrxrx
[ bash_history 1KB 9/30/2022 23350 PM -
[ bashre 1KB 4/11/2021 40000 AM
[ profile 1KB 7/9/2019 60550 PM

2,584,578.. 2/22/2022 1:56:22 AM

< >

JBof246GBin0of 1 0Bof246GBin0of 7

6 |OT2050 STAT
20 User Button STAT
UserButton
STAT

=
=]
=
~
=
[o]
=
<
=
&

1012050 SD I0T2050
EMMC
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2.5 Windows SD /U
SD U ,

SD USB Linux
SD U Windows
SD U
windows SD U
SD U
Format (E:) USE Drive s
Capacity:
29.1 GB b
File system
FAT32 (Default) ~
=] Microsoft Windows % Allocation unit size
16 kilobytes ~

You need to format the disk in drive E: before
yDU can use it. Restore device defaults

it?
Do you want to format it? Volume label

Format disk Cancel

Format options

Quick Format

close
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SD U

SD U

Microsoft Windows

Windows can't format E

Check to see that the disk and drive are connected properly,
make sure that the disk is not read-only, and then try again.
For more information, search Help for read-only files and how
to change them.

Windows diskpart

1) cmd

B EER: C\Windows\system32\cmd.exe | e S

Microsoft Windows L3 6.1.76011
FRATH

s soft Corporation,

C:\lUsers\Administrator?

2) diskpart

e BES: C:\Windov.rs‘:;'s‘temSZ\cmd.exe - diskpart | o o S

“oft Windows [H, 6.1.760811
f-‘rT_ﬁ {c> 2889 oft Corporation,

C:ssers Administrator>dizskpart

<G> 1999-2888 Microsoft Corporation.
J:: PC-2P828861BHFUR
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3)

4)

5)

list disk PC

SIMATIAOT2050

—
BN SF5: CA\Windows\system32\cmd.exe - diskpart

238 GB 1824 KB
15 GB 14 GB

select SD U

selectdisk 1

i — ——
E BES: C\Windows\system32\emd.exe - diskpart

Microsoft Windows [
rosoft Corporation.

C:“Users“Administrator>diskpart

. 6.1.7681
B8 Microsoft Corporation.

Microsoft DiskPart

clean U

46

15 GB 14 GB

=E—

m

disk

disk 1
[ o | B |




SIMATIAOT2050
B EES: C\Windows\system32\cmd.exe - diskpart . |i£|éj

Microsoft Windows [H
_ﬁ {¢c)> 28089 Microsoft Corporation.

C:~“UserssAdmninistrator>diskpart

Microsoft DiskPart H 6.1.7681
C.opyright (C) 1999-2808 Microsoft Corporation.
it - Pc-2820861BHFUR

DISKPART > list disk

238 GB 1824 KB
1% GB 14 GB

6) create partition primary

B EEA: C\Windows\system32\emd.exe - diskpart [pan|old Iﬁ
238 GD 1824 KB
15 GB 14 GB

DISKPART > zelect disk 1

DISKPART > clean

DiskPart L1

DISKPART > create partition primary

DiskPart

DISKPART >

7) active

a7
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Bl EES: C\Windows\system32\cmd.exe - diskpart

238 GB 1824 KB
i5% GB 14 GB

DISKPART> clean

DiskPart RGTNMHIE

DISKPART > create partition primary

(s B )

48



3.Example Image

SIMATIAOT2050

3.1
Exampe Image
Linux Node-red
root
Putty
IOT

W ZACxample Image

REASDF

Debian

root

SSH |0T2050

Example Image

192.168.200.1 Putty

IOT SSH

IP
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SIMATIAOT2050
% PUTTY Configuration ? X

Category:

—|-Session Basic options for your PuTTY session
Logging
—|- Terminal

- Keyboard Host Mame (or IP address) Port
- Bell 192.168.200.1 22
- Features
—-Window
Appearance 'i' S5H ':' Serial ':' Other: Telnet et
- Behaviour

- Translation Load, save or delete a stored session

+H-Selection
.. Colours
—|-Connection
- Data Default Settings Load
- Proxy

+-55H Save
- Serial

.. Telnat Delete
- Rlogin

- SUPDUP

Specify the destination you wantto connectto

Connection type:

Saved Sessions

Close window on exit
() Always () Never (@) Only on clean exit

About Help Open Cancel

192.168.200.1 - PuTTY - O X
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SIMATIAOT2050
Gootd dootd root

192.168.200.1 - PuTTY - O =

PEREEMPT Mon

root

passwd
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3.2

root
il0t2050setup
il0t2050setup
OS

Exampleimage

|0T2050

SIMATIAOT2050

@ 192.168.200.1 - PuTTY

<Tab>/<alt-Tab> be

| I0T2050 Setup

0S Settings
Networking
Software

Peripherals

tween elements

52
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3.2.1 OS Settings

OSSetting
OSSetting

‘@ 192.168.200.1 - PuTTY - O X

Change Hostname
Change Password
Change Time Zone

<Tab>/<hlt-Tab> between

53



3.2.2 Networking

SIMATIAOT2050

Networking

Networking

‘@ 192.168.200.1 - PUTTY

Edit a connection

@ 192.168.200.1 - PuTTY

NetworkManager TUI

Please select an option

Edit a connection
Activate a connection
Set system hostname

Quit

IP

ETHEENET
IPv4 CONFIGURATION
Gateway
DNS servers

Search domains

Routing
Newver use this

Profile name [Sils
Device [Slel

bkddresses

Ignore automatically obtained routes
Ignore automatically obtained DNS parameters

Require IPv4 addressing for this connection

<Show>

<Hide>
<Remove>
<Add...
<Ahdd...>
<Add...>

(No custom routes) <Edit...>
network for default route
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Active a connection

@ 192.168.200.1 - PuTTY

Ethernet (enol)
* enol-default

Ethernet (eno2l)
Wired connection 1

Wi-Fi

i TP LINK 19B1
CU ¥shQ
1204
CU_kTjh
TP-LINK ZW
Tenda 789
0ssqg
503
Rirwolf

o R R M MR O W —

<Deactivate>

<Back>

Setsystem hostname

@ 192.168.200.1 - PuTTY

NetworkManager TUI

|0T2050

Please select an option

| set Hostname

Hostname [l

<Cancel> <0CK>
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3.2.3 Software

Software
Software

@ 192.168.200.1 - PuTTY — O iy

Advanced Options

5 er enabled
[*] TCF RAgent enabled
[*] Butostart Mosquitto Broker
[*¥*] Rutostart Node-RED

<Tab>/<hlt-Tab> between elements

Software
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3.2.4 Peripherals

Peripherals

‘@ 192.168.200.1 - PUTTY

Peripherals

Configure External COM Ports
Configure Arduino I/O

Configure External COMPorts
COM

‘@ 192.168.200.1 - PuTTY

Configure External COM Ports

Select a mode:

57

SIMATIAOT2050

Peripherals

<Fl12> next screen
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Configure Arduino 1/O IOT2050  Arduino
£ 192.168.200.1 - PuTTY - O X
103 | GPIO_InpU.t | GPIO_Ianlt | GPIO_OU.tput | UART_RTS ~
I04 | GPIO Input | GPIO Input | GPIC Output | PWM 4
105 | GPIO Input | GPIO Input | GPIO Output | PWM 5
106 | GPIO Input | GPIO Input | GPIC Output | PWM 6
107 | GPIO Input | GPIO Input | GPIO Output | PWM 7
108 | GPIO Input | GPIO Input | GPIO Output | PWM B
109 | GPIO Input | GPIO Input | GPIO Output | PWM 9
1010 | GPIO_InpU.t | GPIO_InpU.t | GPIO_OU.tput | SPI_SS
1011 | GPIO_InpU.t | GPIO_Ianlt | GPIO_OU.tput | SPI_MOSI
1012 | GPIO_InpU.t | GPIO_InpU.t | GPIO_OU.tput | SPI_MISO
I013 | GPIO Input | GPIO Input | GPIC Output | SPI SCK
1014 | GPIO Input | GPIO Input | GPIO Output | ADC 0
I015 | GPIO Input | GPIO Input | GPIO Output | ADC 1
1016 | GPIO Input | GPIO Input | GPIO Output | ADC 2
I017 | GPIO Input | GPIO Input | GPIO Output | ADC 3
1018 | GPIO Input | GPIO Input | GPIO Output | I2C SDA | ADC 4
I019 | GPIO Input | GPIO Input | GPIO Output | I2C SCL | ADC 5
Enable
Enable I2C on IOI18 & IO19
Enable SPI on IOl10-I0O13
Enable UART on IO0-TI03
Enable PWM on IO4-I0%
Enable ADC on I014-TI019 v
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4.Node-Red
Node-RED IBM (dataflow)

API

4.1 Node-Red

1.4 IMG
Node-RED |IOT2050
192.168.200.1:1880

Node-RED

@ Node-RED : 192.168.200.1 x + v - o X

common
o 8w
ons
Config
complets
catch
tus
i
unctio
E9 mefd 2
nnnnnnn
s
chan
an
nnnnn
igger
exec
ftor
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4.2 Node-Red

Node-Red

|OT2050 Node-RED

Node-RED

x o+

A Not secure | 192.168.200.1:1880/#flow;

SIMATIAOT2050

v commen

complete
catch
status
fink in
link out

comment

~ tunction

function

switch

change

range

template

delay

trigger

exec

filter

~ network

n L Type here to search

g2

60
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v commen

inject
debug
complete
catch
status.
finkin
link out

comment

~ function

function

switch

change

range

template

delay

trigger

x

+

192.168.200.1:1880/#flov

A Not secure

+

192.168.200.1:1880/#flow/:

SIMATIAOT2050

/ 2

i 2

Fow '51b86:

737PM
12022

ol

~ common

inject
debug
complete
catch
status
link in
link out

comment

~ function

function
switch
change
range
template
delay

rigger

2 2

61
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SIMATIAOT2050
4 Node-RED

|0T2050

Node-RED

v common

4 Import
Export
inject

debug

quration nodes

complete
caich

Groups

status.

linkin

fink out

comment

~ function

B =e
function

Flow 5108645

switch
change
range
femplate
delay
rigger
exec

filter

~ network - »
168.200.1:1880/#

£ Type here to search
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4.3 Node-Red

Node-red

function
inject
inject

inject

Node-RED : 192.168.200.1 x  +

< C 0@ A Notsecure | hitp://192.168.200.1

inject

inject

inject

:1880/#flow/5fb8645201459425

SIMATIAOT2050

debug

e 2

~ common

inject

complete
status.
linkin )

fink out

comment
« function

function
switch

change
range

template
dolay

trigger

Edit inject node

< Properties

¥ Name

msg. pa = - tmestamp

msg. opic =\ -

O Inject once after

CRepeat none

O Enabled

s, then

i info i @llwa -
Flows

e &= ERE2
Subflows
Global Configuration Nodes

timestamp L
lode '093aa9e770aef87D
frvpe inject
show more =
o x
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payload topic

W Name ame

= | msg. payload = w fimestamp x

= | msg. topic = |- & x

+ add inject now

] Inject once after seconds, then
C Repeat nong hd
) Enabled
debug ey [

Debug
Debug Debug
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Node-RED : 192.168.200.1 X 4 » _ 5 ><

< C O A Notsecure | hitp://192.168.200.1:1880/#flow/4b4b7f57904130b4

Flow 1 Edit debug node i info i @& o -

~ common Delete Cance

fr—— © Properties DHENE + E Flown
Subflows

complete
xTo debug window

e

status

1
y 0 system console
L
y O node status (32 characters)
finkin 5
% Name

fink out

comment
- e
timestamp [ )

~ funetion
BB msa.payioac 2|a

function )
Node '59b2¢ 7febIBEBDIS

Type debug

switch
change )
range
template |
delay
trigger
T e |

filter

v network -
O Enabled

H L Type here to search

payload

= Output » Msg. payload
20 To debug window
_ | system console

T node status (32 characters)

¥ Name

inject  debug
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B e mimmes x B .

~ o X
c 0 A Not secure | http;//192.168.200.1:1880/#flow/4b4b7f57904130b4

Flow 1

~ commen

inject

complete

caich

status.

linkin

comment

O timestamp msg payload
~ function

function
switch
change
range

template

delay

function functien

function

JavaScript

function function

JavaScript

66



SIMATIAOT2050

& Node-reED

192.168.200.1:1880/

Flow 1 Edit function node i info i @& o -
common

inject # Properties

debug

complete

& Setup On start On A
caich

status.
fink in

link out

timestamp msg payload | = | ]
function
function: 72aa51c9c752d1be &

function
Node 72aa51

switch = (R
change function

range
template

delay

rigger o x
exec

filter

network v

n L Type here to search

inject 0

& Node-RED : 192.168.200. x N+ N .

192.168.200.1:1880/

L
&

B industry Support.. @ www.googlecom @ EdgeConnect @

]

function

swich

change

range +

inject function  debug function

JavaScript
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£+ Setup On Start On Message On Stop

1 var str=msg.payload+"I0T2058"; »
2 msg.payload=str ;
3 return msg;

function 0 I0OT20506

—ra

< C A 7==£ | 192.168.200.1:1880/#flow/df6fd4ac.971f08
&

== B 197874410, B industry Support.. @ www.googlecom @ EdgeConnect @ FFER @ FFER () [node red HEA..
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4.4 dashboad

SIMATIAOT2050
Node-red
Ul
dashboard SIMATIAOT2050 Node-red
dashboard
dashboard
Ul

- o X
Qe * » 0 2

button

dropdown

ssssss

cccccccccccc

FFFFF

oooooooooooo

dashboard
dashboard
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/192.168.200.1

SIMATIQOT2050

v
Flow 1

~ dashboard

button
dropdown

switch

slider
numeric
text input
date picker
colour picker

form

chart

audio out

notification

~ 1072050 gpio

1556 PM
10/24/2022
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4.4.1 button

button

& Node-RED: 192.168.200.1 X  + v = [m] X

I3 C O A Notsecure | hitp://192.168.200.1:1880/#flow/b877ed61a726d{19 Q2 % ®» 0O &

vvvvv

dropdown

colour picker

ggggg

uuuuuu

n 2 Type here to search

button

button tab
group
group [

button
button group 0
ui_group 0 group

group groupl tab

ui_tab tab name tabl
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= Node-RED: 192168 x o+

< C (@ A Notsecure | htip;//192.168.200.1

© >~ Edit dashboard group node 4l dashboard i@ %o -
w10

[T o7 control

& Properties o

Tabs & Links

H tab1

dashboard

Groupt
button

tabt ol #
dropdown

= \igth 2
switch

slider

numeric

ollapsed

taxt input
data picker
colour picker N
bution
form
toxt
gauge
chart
audio out
notification
ul control “

T emolae

~ 10T2050 gpio

Enabled
n R Type here to search

ethis config | On all fi

dashboard Ul

< C 0 a

//192.168.200.1:1880

9

Flow 1 + | = sl dashboard i & A_o '
Layout

Tabs & Links s+

“ B taot

» B Groupt
button

heme =z

- dashboard

dropdown
svitch
slider
numeric
text input
dala picker
‘colour picker

bution
form

gauge
chart
‘audio out

noification

~ 1072050 gpio

21PM
n R Type here to search
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Ul tabl groupl

button

& Node-RED: 192.168.200.1 X > Dashboard x 4+ v = X

c o

debug button
debug button payload
dOT2050q

Ul

Node-RED : 192.168.200.1 X »% Dashboard x |+

<« C (O A Notsecure | http://192.168.200.1:1880/#flow/b877ed61a726df19 Q 2 w *» 0 2

Q Flow 1 +

complate (1

=
[ e

link in s]
link out

comment

e

~ function

function (1
5 suitch 01
change 1
range (1
template. (1
delay

tigger O

~ network - »

H £ Type here to search
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4.4.2 gauge

Y
6 X

= Node-RED: 192

< c o

gauge
gauge

168.200.1 x4

1 [ N 2

A Not secure | http://192.168.200.1:1880/#flow/b877ed61a726df19

O0C gauge 1T~ 1

. XU

SIMATIAOT2050

~ dashboard

buton (1
dropdown ()

switch (1

sider (1

numeric ()

2 textinput [
date picker (1
‘colour picker 1

fom (1

Size
group
type

Label

Flow 1

Edit gauge node
et ‘
© Properties &
= Group {unassigned] Groupi vl|| #
auta
Gauge -

TLabel
T Value value])

1 units units

Range in 0 max| 10

s —
0 10

® Name

D Enabled

& help i@ x|l o ~

Nods Help

@mindconnectinode-red-contrib-mindconnect

¥ @ node-red

comment
compl

gauge

Adds a gauge type widget to the user

ntertace

The n: for @ numeric

vale and is formatted in accordance with
ne defined Value Format, which can then

using Angular filers.

alue | nu
lue to one decimal place and

appenda % sign.

The colours of each of 3 sectors can be
specified and the gauge will blend between

m. The colours Should be specified i hex
qgbb) format

f you specty numbers for the sectors then
anges per sector. If not
rs are bies across the

e label can also be set by a messagy
field

property by setting the name of

gauge

gauge
gauge

gauge

74
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Value format  gauge

gauge

Range color gradient Sectors

Gauge  Dount

Range gauge

Sectors
sectors gauge
3

color gradient
Name gauge

name

gauge

75
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