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EBox-Al10O-002 Multi - function signal controller simple operation manual

1. Product introduction

1.1.Product description
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2. Product specifications

2.1.Hardware specifications

System Core

- BeagleBone Green Module

GPIO

I Quantity : 22

i Type : 3.3V CMOS

I-2.54mm  pin header connector x 16 GPI1O

i DIP Switch x 2 GPIO

LED x 3 GPIO

- Beeper x 1 GPIO

RS-232 port

» Quantity : 1

1»RS-232 Signal : TxD, RxD, RTS, CTS, DTR, DSR, DCD,GND
i Protection : 15KV ESD Static » 400W Surge Protection

- Connector : DB9 Male

RS-485 port

I Quantity : 2

- RS-485 Signal : Data+, Data-, GND (support Auto Data Direction Control)
i Multi-Drop Nodes : 400

i Built-in Terminal Resistor : 120Q » Setting by Jumper (Need to open the case)
i Protection : 2KV isolated protection, 15KV ESD Static, 400W Surge Protection
i Connector : 3.5mm Terminal Block

UART port

I Quantity : 2

 UART(A) Signal : TxD ~ RxD ~ GND

» UART(B) Signal : TxD ~ GND

i Connector : 3.50mm Terminal Block

Digital Input

I Quantity : 3

i Input voltage : 5~24VDC

i Signal Type : Sink mode

i Protection : 2000Vrms optically isolated protection

i Connector : 3.5mm Terminal Block

BBG RS-232 Console

 Quantity : 1

- Signal : RS-232 (TxD, RxD, GND)

- Connector : 3-pin 2.54mm PIN block

Serial Port Parameter

i Baud Rate : 300 ~ 921,600 bps

- Parity : None, Even, Odd, Mark, Space

i Data Bits : 5,6, 7,8

- Stop Bit : 1, 1.5, 2 bits

i Flow Control(RS-232 only) : RTS/CTS, XON/XOFF, None
Power

i-Working Woltage : DC 9~24VDC

- Power Connector : 5.00mm Terminal Block

- Power Consumption : <5W (exclude USB device)

I Power output : 3.3V & 5V DC(1A max)
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- Power supply output contacts: : combine GPIO pin header connector with UART terminal block
Others
i Real Time Clock (RTC): 1
- Buzzer: 1
i LED indicator : power, network, serial port, control signal, user defined
- PCB size : 98 x 102
i Fixed hole : ®3.50mm x 8 (Fix BBG x4 » PCB pad high x4)
- Applicable Temperature : 0~50°C
i Applicable Humidity : 20%~80% RHG
Connection to BBG
I»2x23 2.54 PIN block: 2
VDC Working Voltage
UART: 5
GPIO :22
RTC(12C):1
I 1x4 2.54 wafer: 1
BBG Console :1
BeagleBone Green Built-in communication function
i Ethernet : 100Mbps » RJ45 x 1
USB Host : USB 2.0 > TypeAx 1
- USB Client : microUSB » TypeB x 1
(Can not be used as LLD-AIO-004 power supply input)
»SD : MicroSD socket x 1
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2.2.LED indicator description

Power

System

RS-232

RS-485(1) ¢

RS-485 (2)

System properties

Power

Power indicator
Connect the operating voltage orrectly.

System

System indicator
Linuxnormally completed boot.(About 15 to 20 seconds to
start light)

RS-232

RS-232 data indicator
red : Data receiving
green : Data transmission

RS-485(1)

RS-485(1) data indicator
red : Data receiving
green : Data transmission

RS-485(2)

RS-485(2) data indicator
red : Data receiving
green : Data transmission

UART(A)

UART(A) data indicator
red : Data receiving
green : Data transmission

U -defl

U-defl
User control lights
User control by DO(Digital Output)

U-Def2

U-def2
User control lights
User control by DO(Digital Output)
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2.3.Pin definition of each communication and control interface

LANL1 ~ LAN2 (Ethernet)

Working Voltage Input

Pin Signal RJ45 Pin Signal
1 ETX+ 1 DC +
2 ETX- 2 GND
3 ERX+ ® DC Range: 12V DC
6 ERX-
RS-232
Pin Signal Signal | Pin | Signal
1 DCD GPI1001 2 GP1002
GPI1003 4 GP1004
2 RxD GPIOO5 | | GPIOO6 20- pin header
3 XD GPIO07 | 8 GP1008 connector
4 DTR GPIO09 | 10 | GPIO10 -
5 GND GPIOIL | 12 | GPIO12 BRI L N
6 DSR GPIO13 14 GPI10O14 e L L
7 RTS GPI1015 16 GPI0O16
GND 18 | GND
8 CTS X 20 DV5V
9 X
RS-232 Console Digital Input
Pin Signal Pin Signal 3.50mmTB
1 XD 1 DC 5V
RxD 3.50mmTB 2 DC 3.3V
3 GND
GND 4 TX(B)
5 RX(A)
6 TX(A)
RS-485 RS-485 Terminating resistance - Need to open the
shell
Pin Signal without
1 D1+ Short Terminating
2 D1- 3.50mmTB resistance
3 GND P Terminating
4 D2+ - resistance
5 D2-
6 GND
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2.4.BeagleBone Green core board and LLD-AIO-004 Cape wiring explanation
Please connect LLD-AIO-004 proprietary Console cable with BeagleBone Green's core board.

(1.) BegaleBone Green core board

When using a dedicated cable, note the wiring order.From right to left that order is from black — white—green

three colors.
(2.) LLD-AIO-004 Cape

G4 anns
ﬂ«’/\\f\vz'\‘. R Ty

C

2.5.Software specifications

1 OS : Linux(LLD technology optimization)

- Common drivers : Ethernet ~ UART ~ RS-232 ~ RS-485 ~ GPIO ~ RTC

i:Common service : SSH -~ lightttp web server ~ MSQL

- Example program : communication RS-232 - RS-485 ~ UART) ~ GPIO(GPIO -~ DIP Switch ~ LED

LLD-MO01 I/Omodel)
i Development environment : C Language - in Linux or Window OS

/
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2.6.

thernet Console connection
A. Ethernet Console Introduction

After Internet connected with LLD-AIO-004,we can controlling and operating file on the system
Connet computer with LLD-AIO-004 port by internet cable

If the ordinary network lead the operation problem - can change into crossover testing
Set the computer IP to LLD-AIO-004 same network segment

o yop

LLD-AIO-004 default IP is 192.168.2.127 Netmask is 255.255.255.0

> WINDOWS XP__ENVIRONMENT SETTING

Step.01a My network places —right-click- Properties —Ethernet— right-click-Properties ; Or hit Control

panel.
Networking ~ Sharing Networking  Sharing
Connect using: Connect using:
(5 Realtek 8821AE Wireless LAN 802.11ac PCI-E NIC 5P Realtek 8821AE Wireless LAN 802.11ac PCI-E NIC

This connection uses the following items:

This connection uses the following items:

] &5 Client for Microsoft Networks
W % File and Printer Sharing for Microsoft Networks
V1 “HQ0S S EiF2as

(20N :Bp 7 i s R TE 3 4 BB (TCP/IPv4)
[ s Microsoft Network Adapter % T 83:@:MlRE
[] s Microsoft LLDP i&:MtAEIEENTZ R

~

| & 5 Client for Microsoft Networks A
V| A File and Printer Sharing for Microsoft Networks
V| "5 QoS $Eis28s

| (S 50 s T\ R TR 38 4 BB (TCP/IPv4)
[ ] 4 Microsoft Network Adapter £ T 83:i@:1\IRTE
[] 4 Microsoft LLDP 3&3TIREEEEHTZ S

HEHERERR T ARRRERs B IRTE (TCP/IP) < 322
;ﬁ@ﬁﬁﬂ%iﬁﬂﬁﬁ » R FIER Z RaEcie

| oK

Cancel

M, FERREEEEENRTES 6 kR (TCP/IPvE) v M FERREERIEIRTESS 6 KR (TCP/IPVE) v
< > | € >

Install... Uninstall Properties Install... Uninstall Properties
Description Description

EEEs RN AT AR ENIRTE (TCP/P) - 22
%ﬁ'ﬂﬁiﬁﬁﬂ%i@iﬂtﬂﬁ » FRET R Z RaEciE

OK Cancel

X number like LLD-AIO-004. !

Notice:DO not set IP address to 192.168.2.X. The Range of X is1~255.Also,do not use the same
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>  WIN

DOWS 7 ENVIRONMENT SETTING

Step.01b Start — Control Panel — Network and Internet-View network status and tasks.

Control Panel

« -

v P > Control Panel > v D

Adjust your computer's settings View by: Category ~

System and Security

Review your computer's status

Save backup copies of your files with File History
Backup and Restore (Windows 7)

Find and fix problems

User Accounts
G Change account type

Change the theme

—
% Network and Internet , 1 Clock, Language, and Region

View network status and tasks Add a language
Choose homegroup and sifaring options Change input methods

Y Hardware and Sound Change date, time, or number formats
ﬁ‘ View devices and printers

Add a device
Adjust commonly used mobility settings

Ease of Access
Let Windows suggest settings
Optimize visual display

y Programs
Er Uninstall a program

Appearance and Personalization

|search Co.. 2

Step.02 Change adapter settings.

=¥ Metwork and Sharing Center

« v gp'.' > Control Panel » Network and Internet > Network and Sharing Center v | Q| | Search Co.. P
View your basic network information and set up connections
Control Panel Home
View your active networks
hal adapter sett
Change advanced sharing LLD Network Access type: Internet
settings Public network Connections: affl Wi-Fi (LLD_Network)
Change your networking settings
ﬁ- Set up a new connection or network
-,
Set up a broadband, dial-up, or VPN connection; or set up a router or access point.
@ Troubleshoot problems
Diagnose and repair network problems, or get troubleshooting information.
See also
HomeGroup
Infrared
Internet Options
Windows Firewall
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Step.03 Ethernet(Wi-Fi) —right-click Properties.

' Network Connections

A~ & > Control Panel > Metwork and Internet > Network Connections * ~ O Search Ne.. R
Organize ~ Connect To Disable this network device Diagnose this connection » E: - in | 0
w Ry
d LLD_Network Blotucslecall ugged
Realtek 8821AE Wireless 9 Disable mily Controller

Connect / Disconnect
Status
Diagnose

G Bridge Connections

Create Shortcut

9 Delete

G Rename

G Properties

2items 1 item selected = =

Step.04 e *% e piid 2% 7% 4 %< (TCP/IPv4) — Properties.

Networking  Sharing
Connect using:
g Realtek 8821AE Wireless LAN 802.11ac PCI-E NIC

This connection uses the following items:

&5 Client for Microsoft Networks A
V] " File and Printer Sharing for Microsoft Networks
vl %HQ0S ;1&!#?;88
dap= AR g R TE S 4 hB (TCP/IPv4)
L1 4 Microsoft Network Adapter 2 T 883@:1\IR7E
[ 4 Microsoft LLDP i@l EEBEHTZ S

Vi o EPREIEIRTES 6 RR (TCP/IPvE) v
< >
. nstal. | | Unestal | Propeties |
Description

fEHzEs R R TE MAIREREIRE (TCP/P) - 322
SEESEEIRNRTE - RAT FHER ZREa0EEE

@
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Step.05 IP address : 192.168.2.1 ; Subnet mask : 255.255.255.0 — OK.

{ZTESE 4 KR (TCP/IPv4) Properties

General
You can get [P settings assigned automatically if your network supports

this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

(@ Use the following IP address::

IP address: [192.168 . 2 . 1
Subnet mask: | 255 .255 .255 . 0
Default gateway: ’

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: |168.95 .1 .1 |

Alternate DNS server: [ 8 .8 .8 .8 |

[Jvalidate settings upon exit | Advanced... |
[ok ]| conce |

Step.06 Click OK button when the setting is completed.

B Wi-Fi Properties

Networking ~ Sharing

Connect using:
[P Reattek 8821AE Wireless LAN 802.11ac PCI-E NIC

This connection uses the following items:

a Client for Microsoft Networks
¥ and Printer Sharing for Microsoft Networks
Paos a2

o PRI ENIRIESS 4 BB (TCP/IPv4)

[1 . Microsoft Network Adapter 2 T 833E:MIRE
[ g Microsoft LLDP 3&sTI i ERBENIZ =

. FEREERRE @ RTE S 6 bR (TCP/IPVE) v
< >

istal. | Uninstal | Propedies
Description
FRITAIE RERE ST EY Microsoft $8RE_ERTER -

| oK | Cancel

10
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B. Putty operation
€ Please copy attached file-putty.exe to Desktop and execute.

$EFf » 2.2 Ethernet Console TESES

v mE mmERS =~ 0O @
=i : B 52 Filh
&% Broadcast.exe 20111122 T4 . EHER 128 KB
] Ethernet Console THESES docx 2012/5/10 5 0.. Microsoft Office . 442 KB
|EP putty.exe 2010/12/22 T . ERER 444 KB

L0/12/22 T5 02:26 EIIHE: 2012/4/9 F5 05:24
LKB

Step.01 Host Name (or IP address) key in192.168.2.127
—Connection type choose Telnet » Port will automatically change to 23
—Press Open after the setting is completed.

— S
Category:
= S!essiun | Basic options for your PuTTY session |
- Logging Specify the destination you want to connect to
=) Terminal
- Keyboard Host Mame {or IP address) Port
Bl 192.168.2.127 23
- Features Connection type:
&) Window ) Raw @ Telnet |©) Rlogin () SSH () Serial
?;EEE'!E”CE Load. save or delete a stored session
- Behaviour
- Translation STl ozl
- Selection Atz
- Colours i
Default Settings
[=- Connection e
- Data LLD -Sa'u'&
i [ Delete |
- Rlogin
#-55H
- Seral Close window on exit:
() Mways () Never @ Only on clean exit

L_Open |[ Cance

11
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Step.02 Login operation. Please refer to Telnet login

192.168.2.127 - PuTTY E=E)

Login successful

192.168.2.127 - PuTTY [E=REER)

oG H ot

12
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2.7.RS-232 Console connection

A. Serial Console introduction
Through the RS-232 interface in computer to control and execute the file operation on EBox-AlO-004

embedded system -
B. Putty operating

Step.01
Connect Console Port / RS-232(female) on EBox—AlO-004 with RS-232(male) on computer for

each other.

By EE FEENE = A @ |
=i : {EHEE 52 AN
geg Broadcast.exe 201111722 T4 . ERE= 128 KB
@ Ethernet Console =E &3 docx 2012/5/10 T 0. Microsoft Office _ 442 KB
| P putty.exe 2010/12/22 T . ERAES 444 KB

L0/12/22 T4 02:26 EITHE: 2012/4/9 T 05:24
1KB

13
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Step.02
Select the type of connection ( Connection type — click Serial )

—Setting RS-232 Port (Serial line) and Speed [ Speed (baud) : 115200] on computer.
[ If you don’t know port number. 4pPlease search ComPort at Administrator ]
—Setting Configure the serial line properties (Connection on left — choose Serial)
[ Data bits : 8 ~ Stop bits : 1 ~ Parity : None ~ Flow control : None]
—Press Open after the setting is completed.

Category:
- Session Basic options for your PuTTY session |
. Logging Specify the destination you wart to connect to
= Terminal =l i
Seral line e
- Keyboard
Bl Coma 115200
- Features MI
& Window O Baw () Telnet O Riogin ©) SSH
?;Eea!ance Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours i
Default Settings
[=1- Connection -I:uad
" Duts Save
- Telnet elae
- Rlogin
- 55H
- Serial Close window on et
© Aways () Never (@ Only on clean exit

Open || Cancel

- Keyboard
- Bell

- Features

(=) Window

I - Appearance
- Behaviour

- Translation

- Selection

- Colours

| (=)~ Connection |

- Data

- Prowy

- Telnet

- Rlogin

[+- 55H

- Serial

Options controlling local sedal lines

Select a senal line

Serial line to connect to

Corfigure the serial line
Speed (baud)

coma

115200

Diata bits
Stop bits
Parity

Flow control

8
1

14
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Step.03

Account password default is’root’. But the password word is hidden and will not be displayed -

Step.04
Complete login -

2P COM3 - PuTTY P =

15
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'@ PK
Step.05

If the input is wrong, need to enter the account and password again.

16
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€ Computer administrator Comport query

STEP.01 Press System in Control Panel

« v ‘ > Control Panel > System and Security v O | SearchCo.. P

Control Panel Home
Security and Maintenance

Review your computer's status and resolve issues G Change User Account Control settings
Troubleshoot common computer problems

® System and Security
Network and Internet

Hardware and Sound ‘ Windows Firewall
Programs Check firewall status | Allow an app through Windows Firewall
s

User Accounts

Appearance and View amount of RAM and processor speed GAHOW remote access | Launch remote assistance

Personalization See the name of this computer

Clock, Language, and Region \fi Power Options

Ease of Access Change battery settings | Change what the power buttonsdo | Change when the computer sleeps

File History
@ Save backup copies of your files with File History | Restore your files with File History

Backup and Restore (Windows 7)

Backup and Restore (Windaws 7) Restore files from backup

Storage Spaces
Manage Storage Spaces

Work Folders
Manage Work Folders

Administrative Tools
Free up disk space Defragment and optimize your drives GCreate and format hard disk partitions
GView event logs GSchedule tasks

Flash Player (32-bit)

STEP.02 Click Device Manager

« v 4~ = > Control Panel * System and Security > System v U SearchCo.. P

Control Panel Home . - .
View basic information about your computer

Windows edition

G Remote settings

Windows 10 Home -- .
G System protection N N N
© 2016 Microsoft Corporation. All rights reserved. .- I W

9 Advanced system settings
System

Processor: Intel(R) Core(TM) i5-4200H CPU @ 2.80GHz 2.80 GHz
Installed memory (RAM): 8,00 GB (7.89 GB usable)

System type: 64-bit Operating System, x64-based processor
Pen and Touch: No Pen or Touch Input is available for this Display
Support Information
Computer name, domain, and workgroup settings
Computer name: Wayne-NB Gchanga settings
Full computer name: Wayne-NB
Computer description:

Workgroup: ‘WORKGROUP
Windows activation
Windows is activated Read the Microsoft Software License Terms
Product ID: 00326-10000-00000-AA115 Qchange product key

See also

Security and Maintenance

17
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STEP.03 We can find Comm Port under option port (COM and LPT).
Notice: “# ¥ ¢ 7 f ” means Device Manager under.

- m=emEs | o |

BED TR ®BRY =EGQ

&= = E HE & %S5

a = neil_ooy-VAIO

| < DVD/CD-ROM %Ei

b -G IDE ATA/ATAPL 553122

b@ Intel(R) Centrino(R) Bluetooth 3.0 + High Speed 522

Oy AENEES

b Bl TEEEE

b {3 EnERIEE

oM RHEEE

oW B BREESTIE

by EEE
b EEAEE
b 2= EEE
b-aD BE

b B

STEP.04 Choose the active port.

B2- S_ession | Cptions controlling local seral lines |

: Select a seral line
= Teminal
. Keyboard Serial line to connect to
- Bell

- Features
= Window Speed (baud)
- Appearance
- Behaviour
- Translation Stop bits
- Selection .
- Colours Parity
(- Connection Flow control HONKOFF -
. Data
.- Prowy
- Telnet
- Rlogin
- 55H
- Serial

Configure the serial line

Data bits

Ii | g

[ Geen || Cance

18
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3. Combination experiment of LLD-A10-004 with LLD-MO01
3.1. Wiring
(1.) LLD-AIO-004

IS K ;3

(2.) LLD-M01

(3.) Complete wiring

19
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3.2. Upload execution file
Upload the file via FTP
(1.) Open FTP key in Default IP : 192.168.2.127 ID/PWD : root

D AN MAY SND REBS BRE NEE) ARGIOD
A-IEEE S ¢ B & &y
IME) 1921682177  REREWW oot 3w eeee 233® [zessg ]|

wE A -
e EEResshm

X% ADEA /home/root’ HES 3
7B EERie s SR (& Vhome/ioot

8- | C:\Users\Peterson\Deskiop|\AIOOOS) EMas | homej/root -
= Il Desktop - le8/
i b AC-002ERAN = R home
AI0004 & root

b
b AXBET72A760_772Win7_64bit_Driver_v3 14.3 6 WHQL
) FieZda-3210
§i & fritsing.09.3b.64 pc =
& Vd-502
4 UD-AI0-004
& & LLD-Modbus-AD1
& LLD-Modbus-A01 UPD Utilay
4 UD-2y-02 -

L sagzng WEER SRx) SEAN L=t L L L LV
b -

testjava jor 1435 JARME 2016/10/6 T 0.
57 Chello exe 7,278 MESX 2016/10/6 T 0.
= gpio.exe 11493 8=Ex 2016/10/6 T 0.
¥ senaltest exe 9.508 MEEX 2016/10/6 T 0.

ZaEsRe

t L L} »
s 2 2z 29710800 =E8
| ass/zeax xm  Gmex ) Eaa e

IELTT Nt T L
¢ - FRE .o

(2.) Select the executable file to upload, Upload as shown below

SRE SEQD WAV WD SERO SED MRQ AWSIN
4 - PP e s R&@ T4 0

|zmop 1921682127  gRAEMW: root =8y eeee EAD Fas80 | -]

8 EEEM /home/root” HENFIR =
e rEEEInnESSE

#®W:  EENSSEN 504921600 ¥

®R:  KREE fhome/root” HEH

THEE: | C\Users\Peterson\Desktop \ AIO00S\ - | MR | home/root -
~ W Desiaop NEEY
b MO-CO2REMITE = R home
J. AIO004 4 root
Ji AXBB772A 760_772 Win7_64bit Driver_v3.14 3.6 WHQL
@ Ji FileZ#a-3.210
5k fritzing 0.9.3b.64.pc e
4 Nd-502
b LLD-AI0-004
i & WD-Modbus-ADL
# & UD-Modbus-AD1 UPD Uty
@ UD-ZV-02 -
EEZW SEx) wRAR RaETAR WEER S, SRAR L] ] L L] /AR 0E
’ b
testjava jar 1435 JARER 2016/10/6 T 0.. |Wigpio.exe 11493 RHEX 2000/1/1 £ rweeseeee 0o

W Chelio.exe 7278 MBEX 2016/10/6 T% 0.

2016/10/6 T= 0.

. m ]
Ak 1 @GR #5200 11493 Bre 1 ESE #5700 11,493 Byte
ARA/TeAR m  Gmex x) #xe =8

BRANEE | SRER  ARIT0)

;- R ..

20



[/
<>
".’0. Embedded Automation & Cloud Application

(3.) Change the executable permissions
(3-1.) Check if the files you just uploaded are present (instruction : Is —I)
[ 1921682127 - putTy (= | [ |

P

M e e e
-

(3-2.)key in instruction :chmod +x file name(Example:gpio.exe) » As shown below
r@ 182.168.2.127 - PuTTY = | B |

AT TD_BEE: md

21
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3.3. Execute program
This case is a GPIO control example
Program description :
(1) execute gpio.exe 1 : System, U-defl, U-def2 LED turns on and off on LLD-AIO-004 board
(2) execute gpio.exe 2 : Buzzer will make” Be Be” sound twice on LLD-AIO-004 board
(3) execute gpio.exe 3 : Read DIP Switch status
(4) execute gpio.exe 4 : Control LLD-MO01 DO and read DI status

execute gpio.exe 4 as follows:

s
LLD-MO01 Execution state

=
g
o
e
b4
o

22



