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1.0 General

The DT9000 Master features an Ethernet card which is able to act as a master for a number of different
Industrial Ethernet networks. The DT9000 Master can also optionally support other non-Ethernet based
industrial networks. This guide provides a general overview of the DT9000 setup and configuration for
use as an Ethernet master.

1.1 Front View

cio  IND-ENET ¢y FB1/VGA/COM4

. DIC"T\Oﬁd
b . s

Front view of a DT9000 Master with Ethernet, Profibus and DeviceNet masters.
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1.2 Power

Power (9-40V) is applied through the PWR connector on the bottom left of the front panel. When power
is properly applied to the device, the PWR LED will turn Yellow. If the reverse polarity is applied, the
HDD LED will turn red. If this occurs, disconnect the device from the power supply and switch the
positive and negative wires in the connector. Once the power is properly connected, the push button
switch directly above the PWR connector can be used to turn the DT9000 on.

1.2 Industrial Ethernet Port

The IND-ENET port is used to connect the Ethernet master to the industrial network. Depending on
which network master you have configured in the Master Console Application, the two connectors can
have different functions. In general (especially with a single, non-looping connection) you should use the
Channel O (left socket). See Appendix Al for information on network specific LED functions.

1.4 FB1/VGA/COM4 Port

Depending on the options your DT9000 Master has installed, this port will have a different function.

If you have at least one FieldBus master installed (DeviceNet, ProfiBus, CANopen) this port will house
the connector for one of your FieldBuses. Consult the product description for your DT9000 device part
number for information about which FieldBus adapter is on which port.

If you do not have a FieldBus master (Ethernet Only) this port will be either a VGA connection to the
DT9000 or COM4 (see 1.7 COM Ports). The VGA connection allows you to connect the DT9000 to a
monitor instead of controlling it through remote desktop (also see 1.8 HDMI Connector).

1.5 FB2/COM2 Port

Depending on the options your DT9000 Master has installed, this port will have a different function.

If you have two FieldBus masters installed (DeviceNet, ProfiBus, CANopen) this port will house the
connector for one of your FieldBuses. Consult the product description for your DT9000 device part
number for information about which FieldBus adapter is on which port.

If you have fewer than two FieldBus master options installed, this port will be COM2 (see 1.7 COM
Ports).

1.6 LAN Port

The LAN ports can be used to connect the DT9000 to a local network. Initially, the LAN2 port is used to
directly connect a PC to the DT9000 to configure and control the device. Both LAN ports can be
configured as desired once the initial connection is made, but changing the default settings on LAN2 is
not recommended, as it could prevent you from connecting to the DT9000. Also the LAN1 port is
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initially setup as a pass through network port. This allows the user to connect a corporate network to
the LAN1 port and devices connected to LAN2 will have a connection to both the DT9000 and the
corporate network.

1.7 COM Ports

Depending on how many network masters are installed in the DT9000, there will be either 1 to 3 COM
ports available. These ports are used by the Modbus RTU Master and can be configured as a generic
serial port to attach other serial devices to the DT9000.

These COM ports support RS232, RS422 and RS485 serial protocols. The protocol is determined by the
connection made. Because of this it is recommended that the cables used to connect serial devices to
the DT9000 only connect the pins required for the desired protocol. When using a standard serial cable,
active signals on pins used by the DT9000 for different protocols could cause it to switch communication
methods and not work as desired. Cables for all supported protocols are available from the Diamond
Technologies.

COM 2, COM3 - Supports RS232/RS422/RS485.

PIN Connection
1 422 Rx+ 1 - 3. i 5
2 232 Rx
3 232 Tx
4 NC or+5VDC out *
5 GND
6
7
8
9
+

422 Rx-

NC

422 Tx+ / 485 D+
422 Tx- / 485 D-
* +5 VDC out on pin 4 is enabled by installing internal jumper

J34 - COM2

J35-COM3

1.8 HDMI Connector

Though the preferred method for connecting to the DT9000 is using Windows Remote Desktop (see 2.0
Getting Connected) you also have the option to connect the DT9000 to a screen using the mini HDMI
connector and controlling it as you would a desktop computer (with USB mouse and Keyboard).
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2.0 Getting Connected

Note: The VGA and
The preferred method of connecting to the DT9000 Master is using Windows | HDMI Ports can also be
Remote Desktop. Before initiating the connection: used to access the
DT9000. If you hook up a
1. Ensure that your PC’s network adapter is set to receive an IP address | monitor, mouse and
via DHCP. keyboard the DT9000
2. Make sure that LAN 2 on the DT9000 is connected to an Ethernet can be used like any
port on your PC through a standard Ethernet cable. The DT9000 will | desktop PC.
automatically assign an IP address to your network adapter when
you connect to it.

& Windows Mobile Device Center
£ Windows Update
M Wireshark

D The Remote desktop tool can typically be found under “Start >
| et | Accessories > Remote Desktop Connection”
[pisdiont
f\%?{w If you can’t find it there, try searching your computer for it. Most
B o oy Cerer Windows installations will come with the Remote Desktop tool.
B oo g
)
When you start Remote Desktop, it will ask for the %, Remote Desktop Connection L= | e
name of the computer you would like to connect Remote Desktop
to. You can either enter the name or IP address of "¢ Connection
the DT9000 to connect. The default name is -
DT9000-MS. The default IP address is Computer:  IIENITH -
192.168.137.1. Username:  DT9000-MS\DTS000

You will be asked for credentials when you connect.

(> Options Connect ][ Help
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Note: Depending on how your Network Discovery is configured, your pc may not be able to connect using
the computer name. In this case, use the IP address.

Windows Security &J

Enter your credentials
These credentials will be used to connect to DT2000-MS,

If you are able to successfully connect
DT9000 with the name or address you provided,
you will be prompted to enter your
account password. The username is
DT9000 and the password is Diamond

| Password

Use another account

[T] Remember my credentials

0] ] ’ Cancel

% Remote Desktop Connection (Ex

{i\. The identity of the remote computer cannot be verified. Do
/ you want to connect anyway?

The remote computer could not be authenticated due to problems with its
security certificate. it may be unsafe to proceed

Depending on your computers security settings, Ceticate name
. P . [ Name in the certificate from the remote computer:
you may see a warning similar to this one when DTS00
the Remote Desktop connection is being Cotfiodts omore
esta bl |S h ed . The following emors were encountered while validating the remote

computer's cerfficate:
/Y The certfficate is not from a trusted certifying authority.

Click yes to continue with the connection.

Do you want to connect despite these certfficate emors?

[ Dont ask me again for connections ta this computer

View certficate Yes

You should now be remotely connected to your DT9000. If you get an error while attempting to connect,
please read the Troubleshooting Remote Desktop Connections section of this guide.

2.1 Troubleshooting Remote Desktop Connections

2.1.1 Ensure that the DT9000 is on
First, check that the PWR LED is solid green. If the LED shows Yellow, the device is in “Standby Mode.” If
this is the case, push the button above the PWR connector to turn the DT9000 on. Wait a few minutes
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for it to boot up and attempt to connect again. If the HDD LED (below the PWR connector) is solid red,
this means the power is not properly connected (see section 1.2).

2.1.2 Ensure that you are connected to the proper LAN port

To make the initial remote desktop connection to your device, you must be using LAN2 on the DT9000.
LAN 1 can later be configured to allow a remote desktop connection if you wish, but the initial device
setup will only allow the connection to be made on the LAN2 port. If the cable is connected properly,
you should see the green and yellow LEDs above the LAN2 port active.

2.1.3 Ensure that you have a direct connection to the device

DO NOT try to connect to the DT9000 through a router or switch when you make the initial Remote
Desktop connection. The DT9000 should be plugged directly into an Ethernet port on the PC you wish to
connect from. After making the initial connection you can configure the network settings to allow for
different types of connections.

2.1.4 Ensure that your Ethernet port is being assigned a dynamic IP address
If your PC is set to a static IP address or static DNS server, you will be unable to connect to the DT9000
using Remote Desktop.

@ AutoPlay a& Backup and Restore & BitLacker Drive Encryption
E Color Management 'gﬁ Credential Mana 7y DateandTi
= 9 & ger Fy Dateand Time
,%! Device Manager ;g.,;] Devices and Printers ! Display
Jg Fonts @ Homegroup 42 Indexing Options To access these settings, first
‘—!::‘,I Location and Other j Mouse ::l. Network and Sharing NaVIgate to ”Start > COI’]tI’0| Pa nE| >
¥ Sensors Center . ”
_ Network and Sharing Center
! Performance Information : N =
L= Personalization n’ Phone and Modem
' and Tools .
!rLL. Recovery Q Region and Language [kg z‘z:‘s;;?gﬁ:nd Desktop
@ Sync Center C& System E i Taskbar and Start Menu
i;] Windows CardSpace %{ Windows Defender ﬁ Windows Firewall

View your basic network information and set up connections

.’.\. E. 0 See full map
= Multiple networks Internet
Click the “Local Area Connection” link for the ool _ T
A iew your active networks Connect or disconnec
network adapter that is connected to the DT9000. 'b S i - B
N Work netw Connections: ! .‘:‘us‘.e:’, r.‘f:‘.-.cy. Connection
Note: If you have more than one Local Area
Connection, ensure that you are selecting the [}) il et ol R
correct one. You may have to have the network
cable connected for this option to appear. F5 Unidentified network Accesstype:  Nonetwork access
D o Public network Connections: § VirtualBox Host-Only Network
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™

General

Local &rea Connection 2

Connection
IPw4 Connectivity:
IPwE Conneckiviey !
Media State:
Duration:

Speed:

Ackivity
Sent
Eiytes: 15, &
[ '&'Properties ] '&'Dis

same as the window pictured to the right.

Ensure that “Obtain IP address automatically” is

ok | [ Cancel
U Local Al
Networkin)
Connec:f
& R
Set up your network connection so that it is the |
This con|

selected

Ensure that “Obtain DNS server address
automatically” is selected

4 Local &rea Connection 2 Properties

Mebworking

Connect using:

l‘-'l" A5 AX88772E USEZ.0 to Fast Ethemet dapter

Thiz connection uses the following items:

& Clignt for Microsoft Networks

gFile and Printer Sharing for Microsoft Metworks
=) 305 Packet Scheduler

& Link-Layer Topology Dizcovery Mapper [0 Diriver
<& Link-Layer Topology Discovery Responder

-a. Relisble Mullicast Protocol

Install...

Description

Froperties

Transmigzion Control Protocoldnternet Protocal. The default
wide area network. protocol that provides communication
acioss diverse interconnected networks.

Uninstall

3.0 Master Setup and Configuration

Clicking the “Properties” button will
bring up the “Local Area Connection
Properties” window. Scroll down until
you see Internet Protocol Version 4
(TCP/IPv4). Select that option and click
“Properties”

Internet Protocol Version 4 (TCP/IPvd) Properties

PRl X

General | Alternate Configuration

‘fou can get IP settings assigned automatically if yvour network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(@) Obtain an IP address automatically
() Use the following IP address:

(@) Obtain DNS server address automatically

() Use the following DNS server addresses:

Validate settings upon exit

[ oK ][ Cancel ]

The DT9000 can be configured as a master on many different industrial networks, depending on the
options installed. To configure these networks, open the DT9000 Master Console application. This tool
can be found under C:\Program Files\Diamond Technologies Inc\DT9000 Master Console and can also be
found as an icon on your DT9000 desktop. The DT9000 Master Console must be run as an Administrator
to function properly.
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DT9000 Master Console =NEEN x|

O  OPC  Help About

DDIcaoaMmorca

MN=2C M 10Ol OOies

MNetwork Selection Master Configuration

Select Configuration: Select Configuration -

Cumrent Metworlc Setting:
| Modbus RTU ~|

saton e | [ e ]

The master console can be used to select and configure Master communication channels

3.1 Master Devices and Firmware

The Network Selection section of the application can be used to change the firmware on the physical
communication channels in the DT9000.

To change the firmware, select the firmware you would like to install and click Set Master. If the
firmware is successfully loaded the communication channel will be initialized with the new protocol
stack and a success message will appear.

The firmware you are loading must be compatible with the physical hardware connected to the
communication channel. Below is a list of hardware options and available network firmware.

Network Firmware Hardware Option
EthernetIP Master Ethernet Adapter
EtherCAT Master Ethernet Adapter
Profinet I/O Master Ethernet Adapter
Profibus Master PROFIBUS Adapter
Profibus DPV2 Master PROFIBUS Adapter
CANopen Master CANopen Adapter
DeviceNet Master DeviceNet Adapter
Modbus RTU Master Serial COM Port

3.2 Master Configuration

Once Firmware is downloaded to the device the next step is to build a Master Configuration. The
Master Configuration defines what slave devices the Master will communicate with, the specifics about
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each slave, as well the specifics about the network communications. (See Section 4.0 for more
information about creating a new configuration file.)

The Master Configuration section can be used to switch between commonly used master
configurations. It allows you to save and load device configurations with a single click. When you select a
device, the Select Configuration selection box will display all saved configurations for the currently
loaded firmware. Loading a new firmware to the device will refresh this list. Note that the configuration
displayed in the box is not necessarily the currently loaded configuration.

To save the currently downloaded configuration simply click the Save button. This will open a dialog
window asking you to name the configuration. If the configuration is successfully saved, a success popup
window will appear.

To load a configuration to the device, select the configuration you wish to load from the Select
Configuration selection box and click the Load button. If the master configuration is successfully loaded
the communication device will be restarted and a success popup window will appear. This operation will
overwrite any existing configuration in the device.

The Delete button will delete the currently selected configuration file. This operation cannot be undone.

4.0 Creating a Master Configuration

Depending on which communication device you have selected, the “New” button will either open a
configuration creation form, or start a second application to assist with configuring the master for
network communication.

4.1 Configuring a Modbus RTU Master
Configure Modbus Master =] @ (==

Help

Communication Settings DataMap

Input - Map Modbuz Registers to |0 Byte Array

Serial Port - Modbus Function
Bl Fete 4800 - Map Address Function Modbus Address Slave 0+01- Fiead Coils [ Seperate Bytes] +
Modbus Addresz Range [£ero Bazed)
Parity Odd - -
[rata Bits 7 - Start Address in |0 Byte Amray
Stop Bits Mone -
Map From Slave |0
1

Create Cancel Delste Map

The configuration screen for the Modbus RTU Master Device

Before you can see the Network 10 data from your Modbus RTU Master device, you must configure
some basic communication parameters and map the Modbus data to the Network |0 Array.

DT9000 Master: Quick Start Guide v 1.3 Page 12 of 27



The communication settings allow you to select the Serial Port that the Master will use to communicate,
as well as some basic serial parameters. Ensure that the parameters here reflect the settings and
capabilities of your slave device(s). The Serial Port numbers are labeled on the front of the DT9000. All
listed serial ports may not be available, depending on your DT9000s installed hardware options.

The Data Map section allows you to associate any Modbus coil, input or register with a section of the
Network |0 Array for both inputs and outputs. The dropdown menu at the top allows you to select
between the “Input” and “Output” data mappings. Depending on your selection, the list below will
display all input or output maps already defined.

The fields on the right of the screen allow you to create a new data mapping. “Modbus Function” box
will show either read or write functions depending if you have “Input” or “Output” data selected. This is
the Modbus function that will be used to read or write your data from the slave.

Note: When mapping Coils or Discrete Inputs, there are two options for each read and write function.
You can map them as ‘bytes’ or as ‘bits.”

Mapping them as bytes means that each Coil will be mapped to a byte in the Network 10 Array. This is
useful for viewing flags. Any output mapped with this option will set a 1 for any entered value above 0.

Mapping them as bits means that all of the coils in your map will be read and packed into a byte (8 bits).
If the number of coils mapped are not a multiple of 8, the high bits of the last byte will be padded with
zeros. This option is useful for viewing larger data fields stored in the Modbus Coils (integers, etc.).

The fields labeled “Modbus Address Range” indicate the Modbus address to perform the operation at
on the slave device. Entering an invalid address could cause errors when viewing the Network I0. Note
that the addresses are absolute (zero based) and are inclusive. This means that if you read addresses 0
through 5 you are reading 6 registers.

Next, enter the starting byte address in the Network |0 array you want to map the data to. The ending
address and data length will be calculated based on the Modbus function and Modbus address range
you have selected and displayed in the data map list to the left.

Note: No two data maps can intersect each other in the Input and Output Network 10 Arrays. If you
attempt to add a Data Map that conflicts with an existing mapping, you will get an error.

Once you have completed your configuration hit the “Create” button on the bottom left. This will
automatically load your new configuration into the Modbus RTU Master. Be sure to save the
configuration if you wish to keep it!
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4.2 Configuring Network Masters with SYCON.NET

Some of the network devices must be configured using a second program called SYCON.NET. When you
hit the “New” button with one of these masters selected, SYCON.NET will automatically open.

When SYCON.NET is opening, it will ask for a username and password. The default is:

Username Administrator
Password [blank]

For most of the network types, you will be required to upload a datasheet to Sycon.net for each type of
slave device that will be included in the network configuration. The exact file format and content for this
datasheet is network specific and vendor specific, and it should be available from the slave device
manufacturer.

To add a datasheet simply select the Network drop down list in SYCON.NET and then click on Import
Device Descriptions. This will allow you to select the specific slave configuration file. To do this first
select the correct file type in the Files of Type box, next navigate to and select the specific configuration
you would like to import. Note that you can easily drag and drop the Device Description files from your
PC onto the DT9000 using Windows File Explorer or transfer them via a USB disk.

B SYCON.net - [Untitled,spi] oo /=
File View Dewice | Metwork | Extras Help
DEd @

netProject (]
[ Project; Untitled - (L0 EthercAT =
-3 EtherNet/IP
[C1 Gateway / Stand-Alone Slave
= Device Catalog... | 53 Master

Import Device Descriptions * 3m CIFXRE/EIM

B COMX 1003-RE/EIM

o NETX 100 RE/EIM
© b NETX 500 RE/EIM
| LS M) L0DOCRESEIM
.
+ |\, Fieldbus {Vendor , DTM Class /

EtherNet/IP - Master -

Open a dialog to import device description and ico

After you have imported your device description file(s) your devices will show up in the available devices
list in the NetDevice window on the right side of the SYCON.NET screen. You will need to look under
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the specific network and then the specific type of device you have, for example Profibus and then Slave
to locate a Profibus Slave device description. If the device did not show up you may have to restart
SYCON.NET.

Once you have loaded all your slave devices into the SYCON.NET catalog, you can begin to build your
configuration. Start by finding the folder on the right hand side of the NetDevice window that
corresponds with the industrial network you have configured on your network card. Find the Network
Master device in that folder and drag it into the blank area to the left (see image below, The DT9000
utilizes the CIFX RE/EIM modules for Ethernet networks).

Note: The screenshots in this section show the configuration of an Ethernet IP master and slave.

Depending on the network, the screens may look slightly different, but the basic procedure for
configuration will be the same.

Drag and drop device descriptors from the catalog on the right into the Network window. Note that
your cursor must be on the network (grey bar) to be able to drop the master into the configuration.

B SYCOM.net - [Untitled spj]* ==
File View Device Metwork Exdras Help
N&EH @ 3 = & &8
. |- EtherCAT *
-0 EtherNet/IP
. & Gateway / Stand-Blone Slave
CIF¥_RE_EIM[CIFX RE/EIM]< 192,168,101 (#1) ] Master |

-

21 COM 10030-RE/EIM
ke NETS 100 RE/EIM
b HETH 500 RE/EIM
9 NI L0030K- RE/EIM

L
+ |\ Fieldbus {Vendor'}, DTH Class /

DT™: EtherMet/IP Scanner DTM
Info:

Yendor:  Hilscher GmbH

Yersion:  V1.0100.2.1202

Date: 2008-07-07

Device; CIFXRE/EIM
Info: CIF%_RE_EIM
Yendor:  Hilscher GmbH
Yersion: V1,000
Date: 2006-08-24

Ready Administrator
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Next, we have to assign the device descriptor you have just selected to your actual network hardware.

Right-click on the master in the network window and select “Configuration...”

B netDevice - Canfiguration CIFX_RE_PNM[CIFX RE/PMM] <controller» (1) [l -2- ]
| 10 Device: CIFX RE/PMM Device [D: 0x0203 =
j}‘& Yendor: Hilscher GmbH wendor ID: 0x011E DT

Mavigation Area = Device Assignment
3 Settmgs Scan progress: 1)1 Devices (Current device: -)
=3 Driver
hetX Driver
Device selection: all hd
El;mwareDDoyunload | Device | Hardware Pork 0/1/2/3 | Slok ... | Setial num... | Driver Channel Protocal | Access path |
themet Devices O cre 12C/12C[I2C)SYNE nfa 0628 CIFX Device Driver  PROFINET-IO IO Controller  ...cif¥0_chD

¥=3 Configuration
Controller Metwaork Settings
Device Table
IP Address Table
Process Data
Address Table
FSU-/Part- Settings
Stations Timing
Controller Settings

In the “Navigation Area” on the left of the configuration window, find “Device Assignment.” Set the
Device Selection pull-down menu (to the right) to “all” and hit the Scan button. If your network
firmware was properly installed, you should see the card come up in the list. Check the box next to the
network card that represents the network master you are looking to utilize and click Apply at the
bottom of the screen then select OK. The Channel Protocol column will show the firmware of each card
installed in your DT9000. If the Channel Protocol section does not indicate the protocol you are
attempting to use this means you have the wrong device firmware loaded (see section 3.1).

Next, you can use the options in the NetDevice Window to set other parameters specific to your
network. In the case of Ethernet IP you will need to set your IP address as well as subnet mask as shown

below.
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B netDevice - Configuration CIPX_RE_EIMICIFX RE/EIM] <192.168.10.1-(#1) =N ol

10Device:  CIFX REJEIM Device ID: 0:0102 =
}2 Vendor: Hischer GmbH Yendor 1D 0:0118 DT
Mavigation Area = Network Settings
{23 Settings
23 Driver Description: CIFX_RE_EIM
netd Driver
Device Assignment IP Setlings

Firrruirare Dowenload

I™ pHce

I” BootP

W Fixed Addresses
Process Data

Address Table 1P Address: | 192 . 188 . 10 . 1
Quick Connect Table
Metwiork Mask: | 255 . 285 . 255 . 0
Scanner Settings
Gateway Address: | [i 0 o . 0
Mate: The pricrity sequence is DHCP, Baak?, Fixed,
Operation mode: [l capable, futa Negetiation enabled |
oK Cancel Help

Once the Master is setup you can setup your network slave devices. Drag any slave devices that you
want to connect to the Master from the catalog into the network window so they attach to the network
coming out of the master (see image below).

netDevice

~gd M0 100 RE/PNS V3,410 - 3 4 -
g MHI0 50 REPNS VI L - V34

.

CIFX_RE_PHM[CIFX RE/PMNM ]<contraller > (#1) b [XETK 50-RE/PNS

- 1 ] H .

L RT Migration

Joma RT Migration (Fi¥»=1,12)
i RT Standard

&3] SERCOS T

B0 VARAN

RT_Standard[RT Standard]<abcc-pris \ Fieldbus /(\.’endor)\ DT Class /

DTM: PROFINET 10 Generic Device DTM
Info: -

Yendor: Hilscher GrbH

Yersion: ¥1.0009.2,2023

Date: 2011-0z-02

Right-click on the slave device in the network window and select “Configuration...” This will bring up the
slave configuration window. This window is going to be slightly different depending on the type of
network you are using. You need to set up the slave configuration so the master knows exactly what
data is being communicated over the network by the slave (input and output size, for example).

Note:

If the Datasheet you imported came directly from the device manufacturer (usually means it will contain
the exact name of the device in it) then you may not have to do any configuration in the slave
configuration window.

There are some situations when a manufacturer will provide you with the datasheet for the 3" party
hardware they use for network integration, so it does not contain the specific I/O configuration of the
device. If this is the case, the device manufacturer will need to provide additional instruction on how the
slave device is configured so you can set it up with your master.
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Once you have completed the configuration for all of your slave devices, you need to send the
configuration to the network master. Right-click on the master icon in the network window and select
“Download.” Once the download is complete communication should automatically start between the
master and the slaves.

Be sure to download the configuration every time you make a change. The changes in SYCON.NET will
not be reflected in the actual master hardware until you download the configuration. This new
configuration will now be accessible through the DT9000 Master Console application.

Note: Make sure to save the generated configuration file in the DT9000 Master application. If you wish
to edit the configuration in the future, make sure that you also save the SYCON.net project.

After downloading the configuration you can view the status of the network and troubleshoot any
communication issues, right click on the master icon in the network window and click “Diagnostic...”
This will bring up the master configuration menu. To access the “General Diagnosis” and “Master
Diagnosis” select them from the navigation area on the left.

B netDevice - Diagnostic CIFX_RE_EMICTFX RE/EIM] <192.168.10 1>¢41) f=lE ==
10 Device: CIFX REJEIM Device 1D: 0x0102 i
‘h Wendor: Hilscher GmbH Wendor ID: 0x011E DT
Navigation Area =) General Diagnosis
a Diagnosis Device state Metwork state
= General Diagnosis
Master Diagnosis @ Communication @ cperate
Firmware Diagnosis @ Run @ 1dle - u . ) .
R — ey @op This “General Diagnosis” screen is
[ RXSYSTEM @enor @ offine H H :
0 07 M S indicating that there are no errors on

20 DPM_COMDBMEX Lo aton st

Sy @ catssoniotet the network and the network is in a run
D EIM_OBJECT TASK \) Mew configuration pending
(] EM_TCPUDP () Reset required State .

(0 EM_AP_TASK
(L EIP_DLR_TASK
(2 MARSHALLER
(2 ETHINTF Communication error
(1 PACKETROUTER  tyitcheiog tme: 1008 ms
{23 Tools
Packet Manitor ol o
10 Monitar

@ 6us OH

O Cancel Help

<= Connected B Device @
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The “Master Diagnosis” tab can also give
some useful information about the current
state of the network. This screen is showing
the number of configured slaves and their

status.

5.0 Network IO Monitor

DT9000 Master Console

0 | OPC  Help  About
| Basic 10 Wiew |

B netDevice - Diagnostic CIFX_RE_EIM[CIFX RE/EIM] <192.168.10.15 (#1)

I0 Device:
Vendor:

B

Navigation Area =

3 Diagnosis
General Diagnosis
BN bviaster Diagnosis
Firrviwvare Dizgnasis
/23 Extended Diagnosis
[ RXCSYSTEM
(3 DPM_COMO_SMBEX
(22 DPM_COMO_RMEX
(23 EIM_CL1_TasK
[ EIM_ENCAP_TASK
[ EIM_OBJECT_TASK
(Z3 Em_TCPUDP
(221 EIM_AP_TASK
[ EIP_DLR_TASK
(£ MARSHALLER
[ ETHINTF
(231 PACKET_ROUTER
13 Tools
Packet Manitar
10 Monitor

CIF: REJEIM
Hilscher GmbH

Slave state oK
Slave error log indicatar Empty
Configured slaves i
Active slaves 1
Slaves with diagnastic 0

Device ID:
vendor ID:

Master Diagnosis

o]

Lo le =)

%0102 =
0x0118 DT

Cancel

Help

<* Connected

@ Device

Do Mmorcd

M=2C M 10Ol Ogies

Metwork S election

Current Metwork, Setting:
[EthernetlF‘ b azter v]

Set Master

M agter Configuration

Select Configuration:

[l el

Mo Configurations Found

-

Save

N

Mew

To view the network 10 data you must first select a device and a configuration. Once the configuration
has been loaded you can select the “Basic 10 View” from the I/0 Menu Item.
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Metwork /O - Ethernet E

Hexadecimal -
Input D ata Output Data
0 1 2 3 4 5 E 7 8 3 0 1 2 3 4 5 E 7 8 3
0 00 00 o0 |00 |00 |00 |00 00 00 oo R o 0o oo 0o 00 00 00 00 00 00 oo L. .
1 00 (00 |00 |00 |00 |00 |00 00 00 oo R 1 00 00 OO OO OO OO OO OO OO 00| L. .
2 00 00 |00 |00 |00 |00 |00 00 00 |00 R 2 00 00 0O OO0 0O 00 OO0 00 00 0o L. .
3 00 00 |00 |00 |00 |00 |00 00 00 oo R 2 00 00 0o 00 00 00 0o 00 00 oo L. .
4 00 |00 |00 |00 |00 (OO |00 |00 OO |00 I 4 00 00 OO0 0O 0O 00 OO0 00 00 0o .. .
5 00 (00 |00 |00 |00 |00 |00 00 00 oo R 5 00 00 OO0 OO0 0O 00 OO0 00 0o oo L. .
E 00 00 |00 |00 |00 |00 |00 | 00 00 |00 g 00 00 o0 0D 0O 00 00 00 00 0o
Length: 70 | Update | Lengh. 70

Set Output Close

The network 10 Monitor displays the real-time input and output data over the selected network. Each
row of data contains 10 bytes, and the ASCII value of that row is displayed next to it, witha *’
symbolizing an unprintable character. The dropdown menu at the top allows you to switch between
hexadecimal and decimal data.

To write to the output data, simply enter the values you wish to write into the corresponding bytes in
the output array and hit “set output.” You will get a popup confirmation if the write was successful.

5.1 Troubleshooting Network Data

Many Industrial Networks will not show any of the data if there is an error in the configuration. If you
are seeing all zeros on your |10 window, review the configuration file and ensure that it is correct.

Other networks (Such as Modbus RTU) are able to display some of the mapped data when a minor
configuration error is present. The network 10 Monitor will pop up an error to indicate the mappings
that are not correct, and those bytes will change red on the 10 Screen. Any other data mappings will
continue to function, though for large data maps, these errors could cause a significant slowdown in
communication between master and slaves.
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Network 'O - Modbus RTU Master

Hexadecimal -
Input Data
0 1 2 3 4 5
0 o0 |00 (o0 [o0 [o0 oo
1 00 [0 [oo [o0 [0 |00
2 [l (o0 [o0 [o0 [o0
3 o0 (00 [o0 [oo0 [oo |00
4 03 (00 (o0 [o0 [o0 o0
5 o0 |00 |00 [o0 [o0 [o0
6 00 |00 [o00 [o0 [oo [o0
Length: 70

6
00

00

00

00

00

00

00

7
0o

00

00

00

0o

0o

0o

r 5
It looks like your configuration may have some issues. Some or all of your data

8 9 was not read successfully,

oo o0 |
A Modbus Exception was thrown when processing data map input: byte(s) 20 --»

5C |03 | L 20, Please ensure that the details of this mapping are correct.

w o |

F

w oo | »

w oo | 5 00 00 OO OO OO OO OO OD OO OO | ...

0 oo | 6 00 OO OO OO OO OO OO OD OO OO | ...

Lo, 70

Here is an example with one byte of incorrectly mapped data. Only the affected byte(s) will turn red and

6.0 OPC Server

the rest of the data will be read as usual.

The DT9000 can be set up as an OPC server, allowing you to set and read data through the OPC protocol.

You can enable the OPC server functionality using the OPC dropdown menu at the top of the
application.

Note: OPC functionality is an optional feature. If you have not yet purchased OPC functionality, the OPC
menu will be disabled in your application.

DT2000 Master Conscle

o

OPC | Help  About

Enable OPC

OPC Settings

Metwork Selection

Current Metwork Setting:

=% ECR ==

DDIcoOOMmorca

Mn=2cC - 1oL oOgies

 aster Configuration

Select Configuration: Mo Configurations Found -

[EthemetIP b azter

)

Set bazter

o] [ten
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To set up OPC server functionality, you must map your network byte data to OPC tags. This is done
through a CSV file which allows you to define tag names, tag types and byte boundaries (see 6.1 Tag

Setup).

OPC Server Settings E\@

Wigw the OPC Help menu for instructions
There iz no tag file cunrently loaded

Set Tag Map File

OFC Cornm Timeout Refresh Rate [mg]
5000 200

Swap Network Byte Order

Changes effecting a large number of tags may take a
fewy minutes to show up in the spstem.

Apply

Cancel ‘

Clicking the OPC Settings option in the OPC menu will open the
OPC configuration window. Use the Set Tag Map File button to
add a new tag mapping CSV file. This will overwrite the
currently configured OPC tags.

OPC Comm Timeout: The time the DT9000 will wait before
timing out its connection with the OPC server.

Refresh Rate: The frequency that the Network Data is refreshed

to the OPC server.

Swap Network Byte Order: Swaps the byte order (Big Endian /

Little Endian) used to create the OPC data types for the tags.

When OPC is enabled, it will effectively disable the Output functionality on your I/O Monitor. This is
because the network output will be based on the value of any mapped OPC tags, and not the value
entered in the I/0 Monitor. The I/0 Monitor will still show the network inputs. Disabling OPC will simply
break the link between the industrial network and the OPC tags, so the tags will still exist but they will
no longer be updated based on the network inputs.

6.1 Tag Setup

The OPC tags are created using a CSV File. To create the file you can simply open an Excel spreadsheet (
or any CSV compatible editor) program and enter the tag information in the following format:

~TagGroup | Tag Name Tag Type Data Offset Transfer Type
GroupName | Alarm_Flag UByte Output
GroupName | System_Status UShort Output
GroupName | Run_Speed Integer Input

When you are finished, export the file as a CSV and save it to your DT9000. You may also just create the
CSV file manually, separating each column with a comma:

GroupName, TagName, UByte,0,Output

Note: Any line beginning with a ~ character will be treated as a comment and will be ignored.
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There are currently 6 supported OPC data types:

Byte 8 bits, signed
UByte 8 bits, unsigned
Short 16 bits, signed
UShort 16 bits, unsigned
Integer 32 bits, signed
Ulnteger 32 bits, unsigned

The master input and output byte arrays are separate, so the input mapping and output mapping will
both start at data offset zero. Be careful you do not unintentionally overlap bytes when defining your
tags. This IS allowed and will not produce an error but you will likely get unintended results in your OPC

values.
INPUT Array
Offset 0 1 2 3 4 5 6 7
Data 0x00 0x01 OxFF 0xAC 0x02 OxFF 0x01 0xCC
TagName |MyByte MyShort MyInt
Type Ubyte Ushort Integer
Value 1 65452 50266572

The above image illustrates a simple example as to how the data is mapped between OPC tags and the
Input/Output byte arrays on the network master. Bytes can be mapped in any order and mappings can
overlap if required. The datatype defined determines the number of bytes in the mapping, you simply
need to give the offset of the starting byte. The above mapping would be defined with three lines in the
CSV File:

TagGroup,MyByte,UByte,1,Input
TagGroup,MyShort,UShort,2,Input

TagGroup,Mylnt,Integer,4,Input

Al IND-ENET and FieldBus LED Descriptions

This appendix provides descriptions of the LED indicators on the DT9000 Fieldbus connectors. The LEDs
have different meanings depending on the network firmware installed.
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A1.0 Etherernet Connector

There are 6 LEDs on the Ethernet Connector. Two standard Ethernet LEDs for each Ethernet port (green
on the left and yellow on the right) and two status LEDs below the Ethernet connector. The left LED is

referred to as LO and the right L1.

Ethercat Firmware Installed

CHO CH1
Green Ethernet Link Green N/A
Yellow Ethernet Activity Yellow N/A
Lo
Color State Description
Off Off Device is in the INIT state.
Green Flashing (2.5 Hz) Device is in the PREOPERATIONAL state
Green Flashing (10Hz) Device is in BOOT state
Green Single Flash Device is in SAFE-OPERATIONAL state
Green On Device is in OPERATIONAL state
L1
Color State Description
Off Off Master has no errors
Red On Communicator error. Read error code from Dual-Port
Memory.

Ethernet IP Firmware Installed

CHO CH1
Green Ethernet LINK Green Ethernet LINK
Yellow Ethernet ACT Yellow Ethernet ACT
LO
Color State Description
Green On Device is operational
Green Flashing 1Hz Standby Mode, No configuration loaded
Red/Green Flashing 1Hz Self-Test on power up
Red Flashing 1Hz Minor Fault, (incorrect configuration can be considered
minor fault)
Red On Major Fault, device cannot recover
Off Off No power to device
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L1

Color State Description

Green On Device has established at least one connection

Green Flashing 1Hz Device has IP address, but no established connection

Red/Green Flashing 1Hz Self-Test on power up

Red Flashing 1Hz Connection timeout, status will persist until connections
are re-established.

Red On Device detected that another device on the network is
using the same IP address

Off Off No power to device OR device does not have an IP address

Modbus TCP Firmware Installed

CHO CH1
Green Ethernet LINK Green Ethernet LINK
Yellow Ethernet ACT Yellow Ethernet ACT
LO
Color Status Description
Green On Connected to at least one device
Green Flashing 1Hz Ready, no configuration loaded
Green Flashing 5Hz Configured, waiting for communication
Off Off Not ready
L1
Color Status Description
Off Off No Communication Errors
Red Flashing 2Hz System Error
Red On Communication Error

Profinet I0 Firmware Installed

CHO CH1
Green Ethernet LINK Green Ethernet LINK
Yellow Ethernet ACT Yellow Ethernet ACT
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LO

Color Status Description

Off Off No Errors

Red Flashing 1Hz, 3 sec DCP signal service initiated by the bus

Red Flashing 2Hz Invalid configuration, Watchdog error or Internal error

L1

Color Status Description

Off Off No Errors

Red Flashing 2Hz Configuration fault: not all configured devices are
connected

Red On (With LO On) No Valid Master License

Red On (With L1 not On) No Ethernet link

Al.1 ProfiBus Connector
The ProfiBus connector has two LEDS directly below it. The one on the left is the Error (Er) indicator and
the one on the right is the Status (ST) indicator.

ST

Color State Description

Green Solid Communication to all slaves established

Green Flashing at 5 Hz Configured, but no bus communication

Green Flashing irregular No configuration / Incorrect configuration
Green Off ERROR (see Error LED) or no power to device
ER

Color State Description

Red Off No ERROR / no power to device

Red Flashing at 5 Hz No communication with at least one slave device
Red Solid No communication to all slaves or serious bus error

occurred

Al.2 CANopen Connector
The CANopen connector has two LEDs directly below it. The one on the left is the Error (Er) indicator and
the one on the right is the Status (ST) indicator.

ST

Color State Description

Green Solid Device is in OPERATIONAL state

Green Flashing at 2.5 Hz Device is in PREOPERATIONAL state

Green Single Flash Device is in STOPPED state

Green Off ERROR (see Error indicator) OR device is executing a reset
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| OR device has no configuration loaded

Error Indicator

ER

Color State Description

Red Off No ERRORs

Red Single Flash WARNING limit reached (too many error frames)

Red Double Flash Error Control Event Occurred (NMT slave or NMT Master)
Red Solid The device is in BUS OFF state

A1.3 DeviceNet Connector

The DeviceNet connector has a single LED directly below it.

Color State Description

Green On Online, Connection established with all slaves

Green Flashing 1Hz Online, no connection established (missing or incorrect
configuration)

G->R -> OFF Flashing 2Hz Self-test after power on.

Red Flashing 1Hz Minor Fault / Connection Timeout / No Network Power

Red On Critical fault / Link Failure (Duplicate MAC or CAN-bus OFF)

Off Ooff Device not powered on / No Network Power
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