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FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE
PRODUCTS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH,
PERSONAL INJURY AND PROPERTY DAMAGE.

This document and other information from Parker-Hannifin
Corporation, its subsidiaries and authorized distributors provide
product or system options for further investigation by users
having technical expertise.

The user, through its own analysis and testing, is solely
responsible for making the final selection of the system and
components and assuring that all performance, endurance,

maintenance, safety and warning requirements of the
application are met. The user must analyze all aspects of the
application, follow applicable industry standards, and follow the
information concerning the product in the current product
catalog and in any other materials provided from Parker or its
subsidiaries or authorized distributors.

To the extent that Parker or its subsidiaries or authorized
distributors provide component or system options based upon
data or specifications provided by the user, the user is
responsible for determining that such data and specifications
are suitable and sufficient for all applications and reasonably
foreseeable uses of the components or systems.
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Safety Information \

Requirements
IMPORTANT: Please read this information BEFORE installing the equipment.

Intended Users

This manual is to be made available to all persons who are required to install, configure or service
equipment described herein, or any other associated operation.

The information given is intended to highlight safety issues, EMC considerations, and to enable the
user to obtain maximum benefit from the equipment.

Complete the following table for future reference detailing how the unit is to be installed and used.

INSTALLATION DETAILS

Model Number
(see product label)

Where installed
(for your own
information)

Unit used as a:
(refer to Certification | O Component O Relevant Apparatus

for the Inverter)

Unit fitted:
O wall-mounted O Enclosure

Application Area

The equipment described is intended for industrial motor speed control utilising DC motors, AC
induction or AC synchronous machines

Personnel

Installation, operation and maintenance of the equipment should be carried out by qualified
personnel. A qualified person is someone who is technically competent and familiar with all safety
information and established safety practices; with the installation process, operation and
maintenance of this equipment; and with all the hazards involved.

Product Warnings

Caution Caution Earth/Ground
Risk of electric Refer to Protective
shock documentation Conductor Terminal
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Safety Information

Hazards

DANGER! - Ignoring the following may result in injury

1. This equipment can endanger life by exposure to 5. For measurements use only a meter to IEC 61010
rotating machinery and high voltages. (CAT III or higher). Always begin using the highest
. range.
2. T.he equipment must be permanently garthed due to the C Agl' | and CAT Il meters must not be used on this
high earth leakage current, and the drive motor must be -
connected to an appropriate safety earth. P ' . . .
6. Allow at least 5 minutes for the drive's capacitors to
3. Ensure all incoming supplies are isolated before discharge to safe voltage levels (<50V). Use the
working on the equipment. Be aware that there may be specified meter capable of measuring up to 1000V
more than one supply connection to the drive. dc & ac rms to confirm that less than 50V is present
4. There may still be dangerous voltages present at power between all power terminals and earth.
terminals (motor output’ Supply input phases] DC bus 7. Unless otherwise Stated, this pI’OdUCt must NOT be

and the brake, where fitted) when the motor is at
standstill or is stopped.

dismantled. In the event of a fault the drive must be
returned. Refer to "Routine Maintenance and
Repair".

WARNING! - Ignoring the following may result in injury or damage to equipment

SAFETY
Where there is conflict between EMC and Safety requirements, personnel safety shall always take precedence.

Never perform high voltage resistance checks on the
wiring without first disconnecting the drive from the
circuit being tested.

Whilst ensuring ventilation is sufficient, provide
guarding and /or additional safety systems to prevent
injury or damage to equipment.

When replacing a drive in an application and before
returning to use, it is essential that all user defined
parameters for the product’s operation are correctly
installed.

All control and signal terminals are SELV, i.e.
protected by double insulation. Ensure all external
wiring is rated for the highest system voltage.
Thermal sensors contained within the motor must
have at least basic insulation.

All exposed metalwork in the Inverter is protected by
basic insulation and bonded to a safety earth.

RCDs are not recommended for use with this product
but, where their use is mandatory, only Type B RCDs
should be used.

EMC

In a domestic environment this product may cause radio
interference in which case supplementary mitigation
measures may be required.

This equipment contains electrostatic discharge (ESD)
sensitive parts. Observe static control precautions when
handling, installing and servicing this product.

This is a product of the restricted sales distribution
class according to IEC 61800-3. It is designated as
“professional equipment” as defined in
EN61000-3-2. Permission of the supply authority
shall be obtained before connection to the low
voltage supply.

APPLICATION RISK

The specifications, processes and circuitry described herein are for guidance only and may need to be adapted to the
user’s specific application. We can not guarantee the suitability of the equipment described in this Manual for

individual applications.

RISK ASSESSMENT
Under fault conditions, power loss or unintended operating conditions, the drive may not operate as intended.
In particular:

e Stored energy might not discharge to safe levels as
quickly as suggested, and can still be present even e The motor speed might not be controlled
though the drive appears to be switched off e The motor might be energised

A drive is a component within a drive system that may influence its operation or effects under a fault condition.

Consideration must be given to

e The motor's direction of rotation might not be controlled

o Stored energy e Supply disconnects e Sequencing logic o Unintended operation
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890 LINKNET COMMUNICATIONS OPTION

Introduction

This manual describes the 890 LINKnet Communications Interface Option.

Product Features

e Suitable for use with 890CD Common Bus Drive, 890SD Standalone Drive, 890PX Drive
and a Grid Tie Inverter.

e Supports EtherNet/IP communications or Modbus/TCP communications option

e Supports Modbus UDP/IP Master communications.

e Can be used as a LINKnet communications option between 890 drives and other LINKnet
modules like the 690+ or 590+ drives.

e Can be used as a direct replacement for an 8903/FA Firewire option card. (Virtual Master
or Firewire Ref blocks are not supported)

e Can be used as a Gateway communications option between 890 drives and other LINKnet
modules like the 690+ or 590+ drives (Slot A) with a 8903/FA Firewire card in Slot B

e LED to indicate Module Status and Power

POWER LED

\
MODULE STATUS ——mM
LED
X56
RJ45 ETHERNET ——m»
INTERFACE

Figure 1. Front of the 8903/LN LINKnet Communications Interface Option
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Ethernet Protocols supported:
LINKnet supports the following Ethernet protocols:

Modbus UDP/IP Master - Supports Remote 10, Input / Output support.

Modbus TCP/IP Slave or EtherNet/IP Server (slave). Supports implicit (Class 1) for data access.
LINKnet acts as a slave device only.

Only 1 Slave protocol can be supported per LINKnet module.

Supports TS8000 HMI Touchscreen and PLCs.

Supports up to 500 bytes of input data and 500 bytes of output data, using any combination of
16 bit (2 bytes) registers and 32 bit (4 bytes) registers.

Supports up to 250, 16 bit input registers & 250, 16 bit output registers
Supports up to 125, 32 bit input registers & 125, 32 bit output registers
Supports 3 active Modbus TCP/IP connections per 890 LINKnet module.

Product Order Code

Part Number: 8903/LN/83/00

Compatible Drive Firmware

All of the above “Product Features” will work with 890 firmware version 3.13 or greater and the
890 Grid Tie inverter firmware version 5.4 or greater.

Compatible Software

This option will work with the software DSE and DSEL.ite version 3.06 or greater. The DSE
Configuration Tool is Parker SSD Drives’ Windows-based block programming software.

Restrictions

The 890 function blocks Virtual Master and Firewire Ref are not supported at this time and if these
blocks are required, this option card can’t be used.

This option can be fitted in Slot A (The top slot) or Slot B (The bottom slot). But only 1 option card
can be fitted per drive. It can’t be fitted to both slot A and Slot B at the same time.

If the LINKnet card is fitted in Slot B, the top Slot A, can’t have a Ethernet/IP (8903/IP), Modbus/TCP
(8903/1M), Profinet/1O (8903/PN) or a EtherCAT (8903/CT) option card fitted. Also if a ControlNet
card is fitted in Slot A, this card has to be manufactured after 2011. See appendix B, “Verifying the
ControlNet card”.

EtherNet/IP recommendations:

The PLC should be set up for Point To Point (Unicast) connection instead of Multicast connection. If
Multicast is used, a managed switch is recommended / required.

The LINKnet module should be in a LAN / VLAN with only other equipment associated with its
operation. Broadcast traffic on the LAN / VLAN should be kept to a minimum.

Web page:

LINKnet does not support a webpage, no FTP support and no email support.

8903/LN LINKnet Communications Interface
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Installation

WARNING!

Before installing, ensure that the drive
wiring is electrically isolated and cannot be
made “live” unintentionally by other
personnel. Wait 5 minutes after
disconnecting power before working on
any part of the system or removing the
covers from the drives.

To Remove the Control Board
1. Remove the blanking plates, each secured by a single
screw, that fits over the option slots (1).

2. Loosen the top and bottom screws from the handles

of the Control Board (2). v
3. Pull gently on the handles and slide the -
Control Board out of the drive.

Note: Save the blanking plate and screw for future use.
The drive should not be operated without either an
option or blanking plate fitted. When fitted, these
maintain the drive's IP20 rating.

Caution
This Option contains ESD (Electrostatic
Discharge) sensitive parts. Observe static
control precautions when handling, installing
and servicing this Option.

Legacy 890 drive without
the STO feature

Figure 3. Front of 890 drive showing
Control Board fitted

Figure 2. 890 showing Control Board
withdrawn with Options fitted in Slot B

8903/LN LINKnet Communications Interface



Fitting the Option
The Option fits on to the Control Board.

1. Insert the connector into the Option as shown. The legs of the connector will protrude through into
the connector on the other side of the Option.

8903/LN LINKnet Communications Interface



Re-fitting the Control Board used as: LINKnet Peer To Peer, Ethernet

Communications option card or replacing the 8903/FA Firewire card. Slot B
1. Fitthe 8903/LN card into the bottom Slot B.

2. Slide the board into the drive, engaging the edges of the boards into the slots. Push until the back
edge of the Control Board PCB locates with the connectors in the drive.

3. Tighten in position using the top and bottom screws in the handles of the Control Board.
4. Screw the Option in position using the captive screw on the front of the Option.

5. Press the assembly into the Bottom connector (adjacent to terminals X13, X14 and X15) on the
Control Board. Ensure that the front panel of the Option overlaps the front of the Control Board

Figure 5. 890 Control Board with LINKnet Communications Option fitted

8903/LN LINKnet Communications Interface



Re-fitting the Control Board used as a LINKnet to 890 Gate Way. Slot A
1. Fitthe 8903/LN card into the Top Slot A

2. Slide the board into the drive, engaging the edges of the boards into the slots. Push until the back
edge of the Control Board PCB locates with the connectors in the drive.

3. Tighten in position using the top and bottom screws in the handles of the Control Board.
4. Screw the Option in position using the captive screw on the front of the Option.

5. Press the assembly into the connector (adjacent to terminal X12) on the Control Board. Ensure that
the front panel of the Option overlaps the front of the Control Board

<

4

2

A

>

3

i °

Figure 6. 890 Control Board with LINKnet Communications Option fitted
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Wiring Requirements

Connection to the drive(s) from a PC, or PLC for example, is made using a cable fitted with standard RJ45 connectors at both
ends. The cable plugs into the PLC, for example, and into the socket on the LINKnet option. Use standard Ethernet practices.

Use only Cat 6 Shielded Ethernet, patch or crossover cable.

Cable Connections

TD+

TD-

RD+
Termination
Termination
RD-
Termination
Termination

(N (U |W|N|-

Cable Specifications — patch or crossover

CAT6
Shielded

100

LINKnet operates at the nominal rate of 100 Mbit/s.

8903/LN LINKnet Communications Interface
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Initial Set-up

Which slot to install to Slot A or Slot B?

The 890LINKnet option card can be installed into the top Slot A or the bottom Slot B, but not both
slots at the same time. Only 1 card per drive can be installed. Depending in which slot the card is fitted,
it will function differently.

Supports Ethernet IP or Modbus TCP communications (Slot B recommended)

Set the compatibility mode to O if in Slot A.

The card functions as an Ethernet IP 8903/IP communications card or as a Modbus/TCP 8903/IM
communications card. The option card will automatically detect which protocol is being used either
Modbus TCP/IP Slave or EtherNet IP Server (slave). Thus, there is no protocol parameter to set or
select. It can be used as a replacement for the 8903/IP or as an 8903/IM communications option card.
Please refer to the 8903/IP manual for setup. If it is used as an 8903/1P replacement, the 8903/LN card
will not support the web page, no FTP support and no email support.

In the Ethernet block, set the IP Address, the subnet mask address.
The PLC should be set up for Unicast connection instead of Multicast connection. If using Ethernet IP,
some PLC manufactures recommend a Managed switch if Multicast is used.

Technically the option card can be installed into Slot A or slot B but Slot B is recommended as this slot
has better performance. If it is installed in Slot A set the compatibility mode to 0.

If the 8903/LN LINKnet option card is installed in Slot B the Compatibility mode is ignored and is
automatically set to 1 and functions as a LINKnet ‘Peer To Peer.

Supports L INKnet Peer to Peer communications (Slot B recommended)

It will function as a LINKnet Peer to Peer option card. If you want the 890 drives to communicate to
other 590+ or 690+ drives fitted with LINKnet cards, drop in an Ethernet function block from the DSE
Block menu / 890 comms and assign an IP address along with the subnet mask. (See IP address
information). If a Ethernet block is not used, a IP address will be self assigned (this is not
recommended). Then program the drives as one would normally program an 890 drive using Input Slots
and Output Slots selected from the DSE menu Block / Input or Output.

Technically the option card can be installed into Slot A or slot B but Slot B is recommended as this slot
has better performance.

In the Ethernet block set the compatibility mode to 1 in the card is in Slot A. This will put the 8903/LN
LINKDnet card in the Peer To Peer Mode thus allowing it to communicate to other LINKnet modules.

If the 8903/LN LINKnet option card is installed in Slot B the Compatibility mode is ignored and is
automatically set to 1 and functions as a LINKnet ‘Peer To Peer.

Used as a direct replacement for a 8903/FA Firewire card (Slot B only)

When the 8903/LN is installed into Slot B (The bottom slot), it will function as a direct replacement for
a Firewire option card (8903/FA). No changes to the drive configuration have to be made. Just fit every
890 drive with the option card, upgrade the drive firmware to version 3.13 and connect the Ethernet
cables to an Ethernet switch. (LINKnet will self-assign a unique IP address to each module — See IP
address information). If DSE is used and a USB cable is connected to any drive, you will see the entire
LINKnet network.

If the Virtual Master function block is being used in the 890 drive, it is not supported with LINKnet at
this time. The Firewire option card must be used.

When used in this mode the top Slot A, can’t have a Ethernet/IP (8903/IP), Modbus/TCP (8903/1M),
Profinet/IO (8903/PN) or a 8903/CT EtherCAT option card fitted. Any other option card can be fitted.

8903/LN LINKnet Communications Interface



11

LINKnet to 890 Gateway (Slot A only)

Set the compatibility mode to 1.

It can also function as a “LINKnet to 890 Gateway”, thus allowing other drives fitted with a LINKnet
card like the 590+ or 690+ to communicate to the 890 drives. The 890 drive fitted with the 89003/LN
will act as a true Gateway, meaning that it will be the only drive communicating to the other 590+ or
690+ LINKnet drives. If other LINKnet drives are communicating to the 890 drives, all of the data
must pass thru this Gateway drives address and then this Gateway drive will communicate to the other
890 drives via Firewire. All of the 890 drives have to be fitted with a 8903/FA Firewire option cards in
Slot B, so they can communicate via Firewire to each other. If DSE890 is used and a USB cable is
connected to a 890 drive, only the 890 drives on Firewire, will be viewed / available in DSE890. The
590+ or 690+ LINKnet drives will not appear in DSE890. To view the 590+ or 690+ LINKnet drives in
DSE890, you must connect an Ethernet cable to the Ethernet switch, which connects these 590+ or
690+ LINKnet drives together. See Appendix A on how to set up the ‘LINKnet to 890 Gateway”.

In the Ethernet block set the IP Address, the subnet mask address. Set the compatibility mode to 1. This
will put the 8903/LN LINKnet card in the Peer To Peer Mode thus allowing it to communicate to other
LINKnet modules. If it set to O the card will function as standard Ethernet card.

EN
ETHERNET

Compatibility Mode overview

In the Ethernet Block selected from the DSE / Block / 890 Comms menu, if it is opened, at the bottom in
the Parameters menu, there is a parameter called Compatibility mode. By default it is set to 0. When a
8903/LN LINKnet option card is installed in Slot A on a 890 drive, the functionality of this parameter
changes.

If the Compatibility mode is set to 0, the LINKnet card functions as a standard Ethernet card when
installed into Slot A. The option card will automatically detect which protocol is being used either
Modbus TCP/IP Slave or EtherNet IP Server (slave). Thus there is no protocol parameter to set or
select.

If the Compatibility mode is set to 1, the LINKnet card functions as a LINKnet ‘Peer To Peer’
functionality thus able to communicate to other LINKnet modules or 590+ or 690+ drives fitted with a
LINKnet option card. Thus, a Firewire card can be installed into Slot B.

If the 8903/LN LINKnet option card is installed in Slot B the Compatibility mode is ignored and is
automatically set to 1 and functions as a LINKnet ‘Peer To Peer.

1 1
General
New... Inputs New... Outputs gateway 0.0.0.0
Register | Input | Tye | [ Register | Output | Type
| FTP mode Enabled
Admin mode Disabled
Password (numeric) 0
Web mode Enabled
Compatibility mode 0
— Compatibility mode
= Parameters - = LR .
32bit order Low Word First BIE
1P Address 192.168.1.80 Save List I
subnet mask 255.255.255.0
qateway 00,00 =
32bit order
32bit order
Save List oK I Cancel

8903/LN LINKnet Communications Interface
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IP addressing information
Each LINKnet option must have a unique IP address. Each LINKnet option has a unique default IP shipping
address of 192.168.1.xxx. The last 3 digits will be random for each LINKnet option in the range of 1 - 127.
When LINKnet is powered up in a system and it has the default shipping configuration, it will self-assign a
unique address on each Techbox as described above, with a subnet Mask of 255.255.254.0

At this point DSE can be launched and all of the LINKnet modules will appear in the Module List.

In a LINKnet configuration there is a System Control block which contains a place to set the IP address. If no IP
address is entered, the default shipping address of 192.168.1.xxx will be used and the modules will be self
assigned an IP address in the range of 192.168.1 and the last octave will be in the range of 127 — 1. Counting
down.

If an IP Address is entered in the System Control block, it will override the self-assigned IP address. (if possible)

If there is a duplicate IP Address, the LINKnet will self-assigned the modules in the range of 192.168.1 and the
last octave will be in the range of 128 to 199.

It is recommended that an IP Address be assigned to each LINKnet module. It is recommended that the LINKnet
configuration address be used as the last 3 digits of the IP address. Thus if the configuration address is 10 the IP
address would be 192.168.1.10

When using 3" party Remote I/0 and PLC’s, it is recommended to use an IP Address in the range of .200 to
.254 All nodes must be on the same subnet mask.

Summary of IP address’ for 192.168.1.xx

where xxx =1 — 127. Self-assigned by LINKnet and assigned by the user.
where xxx = 128 — 199.  Self-assigned by LINKnet if there are duplicate address.
where xxx =200 —254. Recommended IP Address’ when using 3" party Remote I/O and PLC’s,

8903/LN LINKnet Communications Interface
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Setting the computer IP Address for LINKnet access via Ethernet

When communicating to the LINKnet via Ethernet, the computer must be on the same subnet. To change the pc
settings:

1. From the START menu, open the Control Panel and select “Network and Sharing Center” or “Network
Connections” depending on the version of Windows you’re running.

2. In the window that comes up, click on “Local Area Connection”. That should bring up a dialog that
looks something like the following:

|2 toca e comecton st ]

|| | General
Connection
IPv4 Connectivity: Mo Internet access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 05:00:01
Speed: 100.0 Mbps
Activity I
Sent — & ,! ——  Received
C 4
Bytes: 179,782 | 273,340

I@H’rwerties [ ISJDisable ][ Diagnose ]

3. Click on the Properties button to bring up the Local Area Connection Properties dialog. On Windows
7 it should look something like this (it will be slightly different for XP):

Networking | Sharing |

Connect using:
,{" Realtek PCle GBE Family Controller

This connection uses the following items:

% Client for Microsoft Networks

4=} \iitual PC Network Fiter Driver

421305 Packet Scheduler

.@ File and Printer Sharing for Microsoft Networks
<& Intemet Protocol Version 6 (TCP/IPv6)

™ intemet Protocol Version 4 (TCP/IPv4)
4. Link-Layer Topology Discovery Mapper |/0 Driver
4. Link-Layer Topology Discovery Responder

Install... Uninstall I Properties E I
Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

oK || Ccancel

8903/LN LINKnet Communications Interface



4. As shown above the Local Area Connection Properties dialog will appear. Highlight the “Internet
Protocol Version 4 (TCP/IPv4)” (“Internet Protocol TCP/IP” in XP), then click on the Properties box
and that should bring up the Internet Protocol Dialog that should look something like:

General

You can get IP settings assigned automatically if your network supports
this capabiity. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automaticaly

se the following IP address:
IP address: 192 .168. 1 .240

Subnet mask: 255 .255.254. 0

Default gateway:

Obtain DNS server address automaticaly
se the following DNS server addresses:

Preferred DNS server:

Alternate DNS server:

[T] validate settings upon exit

5. Click on the selection “Use the following IP address” and enter 192.168.1.240 for the IP address and
255.255.254.0 for the Subnet mask. Make sure “Use the following DNS server addresses” is also
selected, but you don’t have to enter anything for that. Click OK. (For the IP address the last octet
should be any number over 200).

8903/LN LINKnet Communications Interface



Connecting to the 890 LINKnet network.

To connect to 890 LINKnet network an Ethernet connection is used.

To use the Ethernet connection the pc must be
set up to be on the same subnet address as
LINKnet. This setup procedure is listed on page
11 of this manual. Once this setup is complete
connect the pc’s Ethernet cable to a device
which is on the LINKnet communications
network such as a switch. Then launch DSE. Go
to the yellow Serial port Icon and select it. All
of the modules which are on the LINKnet will
be shown along with the IP Address of each

i Fle Edit  Wiew Project

15

Command  window  Help

P ™ QR EE

Projects - 99776896
+ g Recent Projecks

+ All Projects

i1

2 EEEE =EE0ON
% IF
Drive_C_nddress_11 #11 (192,165.0,11)
Drive_B_address_1Z #12 (192,168.0,12)
Drive_&_Address_32 #32 (192.168.0.32)
COM1
COM3

MODEM

module. Also, shown will be which module the AT
Ethernet is connected to.

In the example shown the Ethernet is connected to ‘Drive A Address 32°. There are 3 modules on this
Ethernet. The ‘checked box’ shows which module DSE is connected via the Ethernet.

The Module List will look like the picture shown. The * indicates which module, DSE is connected to.

| Module list
Adrs | Name [Library [ status| cPu %] RAM % Wmsgisin| Errs |
#0032 Drive A Address 32 LNTBVA 1  OK 51 122 089 0.
0012 Drive_B_Address_12 LNTBvi1 OK 0.0 27 1021, 0

CPU % (Peak) indicates the amount of CPU activity, or how busy the microprocessor was since the last update
of the module list.

RAM % (Peak) indicates how much RAM(SRAM) the modules CPU has used since the module list last entered
the OK state & began executing the installed configuration.

Msg/s In (Messages In/second) Average number of Input Messages per second of network traffic for that
module

Errs indicates the amount of Communication Errors since the Module List was refreshed.

Command / Get Info

A Command / Get Info shows the modules IP Address as shown below. It also shows the drive firmware build
(shown 3.13), the remote boot loader firmware (shown 1.1) information and the Input Messages per second
along with the CPU and RAM used.

Scratch Pad

Serial number: 1003-UK-8-3971, High Performance, MAC: 00:0D:46:80:6C:0OE, IP: 192.168.1.80
Hardware: 890 Module (ROM 11.4, rev. 3 hardware), LINKnet P2P: 1601-US-B-0015, build 1
Library: 890 Drive (version 3.13 firmware) - build 3.13 (RD470892.013), loader 1.1

Project: 99776900:LINKnet_8903/LN

Configuration: 890-80_Linknet

Modification: 1

Permanent address: 80

Working address: 80

Persistents used:  5.3% (27 of 512)

Storage used: 14.6% (149 of 1024 pages)
CPU used (Recent/Peak): 22.7%/23.5%

RAM used (Static/Peak): 20.0%/20.0%

Input Messages/s: 49

Status: OK, drive not started

8903/LN LINKnet Communications Interface
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Watchdog Circuit

It is recommended that a Watchdog Circuit be implemented in each LINKnet configuration to stop the drive if
there is a loss of Ethernet communications. Presently if there is a loss of Ethernet communications on the
LINKnet drive, it will continue to run and not fault. Within DSE there is a WATCHDOG INPUT function block
located in the BLOCK MENU. It can be connected to the DRIVE START Input in place of an INPUT Slot. It
must be updated with a logic True signal. If 5 seconds has passed and it is not updated with a logic True, the
Output of the block will go False and the drive will stop and not fault. This WATCHDOG can also be connected
to a Digital Output which can be monitored by the user to take further action. For more information on this
function block, see the Help Data sheet within DSE.

Motor Control

0 %R AMP INPUT speeDfl %
% 0%
0 %4rRiM INPUT TORQUE
FALSEL 0G RUNNING
START Watchdog Input Eﬁtgg START ZERO SPEED
ALSelSToP HEALTHY
=IREVERSE

8903/LN LINKnet Communications Interface
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Using Remote I/O
DSE contains function blocks, which allow ~ Read Logics Write Logics
LINKnet to communicate to SSD ___MBRL ___MBWL ;
Recommended* Remote 10 devices such as i e O VaIU(EBVVvy riter
Analog 10 and Digital 10 as well as other 20 e B el [REGISTER 71 ]
types of hardware, which use the Modbus Losic f JLosic2 r ey
UDP protocol. There are function blocks in Loaic 4E Elocic s (07 e
the Block / Remote 10 menu: Read Logics, s I 2 o
Write Logics, Read Values and Write {ocic 712 gjLocer VIS RESH
Values. It does not matter where these Locic ofE flocic o alue ~eader
hardware devices are located in the Remote L It e ——
10 rack when reading or writing data to P : E:;gg:g - L e 00.0.0
these blocks. All the blocks care about is Logic 1E ef-osic 1 OFFSET
how many Digital modules there are and Loaic 16§ Hioaic 16

how many Analog modules there are.

For example, let’s say there physically 2 Digital Input cards with16 channels each. To access the 1% Digital Input
card, you will use a Read Logics block and set the IP address of the Digital Input card. Logic 1 parameter refers
to the 1% Digital Input cards channel Input 1. Logic 16 refers to the Digital Input channel 16 of this same card.
Set the First Logic Count to 1. This will access the 1% set of 16 Logic Channels.

Now to access the parameters on the 2" Digital Input card channels 1 to channel 16, add a second Read Logics
function block and set the First Logic Count to 17. This will access the 2" set of 16 Logic Channels. It does not
make a difference where this 2" Digital Input card is located in the Remote 10 rack, as long as it is the 2™
Digital Input card located from left to right. There can be a different type of cards in between these Digital Input
cards and it will not affect how these Digital Input blocks are written to or read from. Now to access this 2"
Digital Input card, use the 2" Read Logics block parameters Logic 1 to Logic 16

Example of Digital Input cards16 Inputs each card using the Read Logics blocks.

Card 1 Card 2
1= 1]

I 11 I ] Digital Input Card 1 Digital Input Card 2
I l LOGIC 1=1  J2x0000 TOGIC 1= 17 Jux0000
O OO Ot 192.168.1.10 192.168.1.10
(XonY (@] C 200 ms E 200 ms E

X LOGIC TjE LOGIC TjE

- o Loaic 2fE Loaic 2fE
F . Loaic 3}E Loaic 3}E
£ s LOGIC 4 E LOGIC 4 l;
LOGIC 5k LOGIC 5k

LOGIC 6f LOGIC 6f

LOGIC 7 Loaic 7jE

LOGIC 8 E LOGIC 8 —E

! LOGIC 9 Loaic 9fE

Loaic 10§E Loaic 10§E

Loaic 11jE Loaic 1jE

Loaic 12§E Loaic 12§E

Loaic 13}E Loaic 13}E

LOGIC 14 E LOGIC 14%

LOGIC 15hT LOGIC 15k

LOGIC 16 LOGIC 16§°

Example of 2 Digital Input 16 Channel Cards and the configuration to access these parameters using
Read Logics blocks.

The above holds true for the Write Logic blocks also. It does not matter where the Digital Input or Digital Output
modules are physically located in the Remote 10 rack or what type of cards are installed in between these cards.
All we care about is how many Digital Inputs cards there and they count from left to right.

As an example, when using Analog Input hardware modules the Value Reader function blocks are used to read
data from these blocks. The same rules apply as above. We only care about how many Analog Input cards there
are and they count form the left to the right. There can be different types of cards between these Analog Input
cards and they are ignored. Once the VValue Reader block is placed in the configuration, enter the Register

8903/LN LINKnet Communications Interface
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number. This is the hardware Analog Input location. If there are 2 Analog Inputs per module these 2 Inputs will
be Register 1 to Register 2. If a 2" Analog input card is used, the Registers will be Register 3 to Register 4 and
etc.

Example of Analog Input card 2 Channels each card using the Value Reader blocks
Cardl Card2

Analog Input Channel 1 Car%1 Analog Input Channel 3 - Card 2
IREG #1 | 200 ms = IREG #3 | 200 ms =
192.168.1.10 192.168.1.10
108 SCALE 103 SCALE

OFFSET OFFSET

Analog Input Channel 2 Card 1 Analog Input Channel 4 - Car
IREG #2 | 200 ms — IREG #4 200 ms =
192.168.1.10 192.168.1.10

1°8| SCALE “’gl SCALE

OFFSET OFFSET

Example of 2 Analog Input 2 Channel Cards and the configuration to access these parameters using
Value Reader blocks.

Note: If different LINKnet modules are writing data to the same 10 point, the last module sending data will
prevail.

8903/LN LINKnet Communications Interface
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Setting up Internal Watchdog on Wago I/O Coupler, 750-352
By default the internal watchdog on the Wago 1/0 coupler is set for an internal register that has to be set
up using Modbus, and writing a specific value. There is an easier way to set up the watch dog so it will
shut off all the outputs if communications are lost. The following procedure will outline the steps to
follow to setup and enable the internal watch dog.

The settings for the 750-352 Wago 1/O coupler can be accessed, by launching Windows explorer, and
typing in the IP address. For this example, the IP address is 192.168.1.152. There needs to be an
ethernet connection between the computer, and the Wago 1/0O coupler. Type in the IP address on the
address line as follows. Then press the Enter button.

)IER192.168.1.152/

File Edit View Favorites Tools Help

Electromechanical and Drives [
m A

Home

Home Division Handbook P
Weather

Departments

b+ Qafatyu .

The following window should appear. On the left hand of the computer screen. Click on Watchdog.
A

Navigation

—a

—a Ethernet
—e TCP/IP
—a Port

—s SNMP
—a SNMP V3
—a Security
—e Modbus
—a Features
—a |O config
—a Disk Info

Once you click on Watchdog, the following window will pop up for you to enter program mode on the
Wago 10.

8903/LN LINKnet Communications Interface
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l The server 192.168.1.152 is asking for your user name and password. The l

server reports that it is from /SETWDPARAMS.

L]
| Warning: Your user name and password will be sent using basic

authentication on a connection that isn't secure.

| admin |
[esee | I

Remember my credentials

I OK H Cancel l

\ v

User name is admin, and Password is Wago. Now the following window should appear.

Modbus Watchdog

State Modbus Watchdog: Disabled
Watchdog Type : Standard @
Alternative O
Watchdog Timeout Value (100ms): 1100
Watchdog Trigger Mask (F1to F16):  |oxFFFF
Watchdog Trigger Mask (F17 to F32): |0xFFFF

| UNDO | | suBmIT |

By default the Watchdog is disabled and set to standard. Click on the empty circle next to Alternative.
The Watchdog timeout value is defaulted to 100, which means 100 x 100ms or 10000 msec or 10 sec.
This is the time it will take to shut off the outputs once the communications have been lost to the Wago
1/0 coupler. Do not change the Trigger masks, they are OK at default values. Once finished click
submit. It should ask for the login information again.

Now the power will need to be cycled on the Wago 1/0O. After the Power has been turned back on, Go
back online using the Windows Explorer and make sure the Watch dog is now running. See below.
Now if the Ethernet cable is unplugged or communication is lost to the Wago 1/O, the watch dog will
time out and all outputs will go to Zero.

NOTE: Once Communications are re-established, the Outputs will go to controlled state.

8903/LN LINKnet Communications Interface
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Watchdogs

page is for the configuration of the watchdogs. The configuration is stored in an EEPROI
:onnection Time will take effect immediately. Changes of the Modbus Watchdog will take
software or hardware reset. For more information see the manual.

Connection Watchdog

Connection Timeout Value (100ms) :

| UNDO | | SuBMIT |

Modbus Watchdog
State Modbus Watchdog: Running
Watchdog Type : Standard O

Alternative @
Watchdog Timeout Value (100ms): 100 |
Watchdog Trigger Mask (F1to F16):  |OxFFFF |
Watchdog Trigger Mask (F17 to F32): |OxFFFF

| UNDO | | SUBMIT |

If it is desired to let LINKnet know if the Wago 1/0 coupler has stopped communication, the following
block can be programmed into the LINKnet node that is controlling it. This block is located in the DSE
software in the menu Block / Remote 1/0 / Watchdog.

RIOWD

REG#1__|o00ms___

5000 ms__| TIMED OUT
192 1681152

-60
F

The Timed output will go to True if the Wago 1/0 quits talking for the Set time. In This example, the
watchdog timeout is 5000ms or 5 sec.

8903/LN LINKnet Communications Interface
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Programming TS8000
Required Modbus Settings

There are some settings / limits that are required for the TS8000 communications.
The Maximum Segment (Ethernet packet) size is 232:

Communications

=B TS8000 ettings——————————————————————————
----- =0) Programming Port N

----- @ Rs-232 Comms Port Port Mode
----- =) RS-485 Comms Port 3

SRR Ethernet a
=-¥ Protocol 1 - Modbus TCP/IP Master

----- ¥ Protocol 2
----- ¥ Protocol 3
~~~~~ ¥ Protocol 4

%) FTP Server
----- Time Manager
@R Sync Manager

) [ 3 Disabled
Sart fitnter | |

In the Extended Settings, the Word Ordering, Register Writes and the Frame Register Limits need to be set as
shown below:

Communications

=8 758000

----- =) Programming Port

----- =0 RS-232 Comms Port

----- =) RS-485 Comms Port

El-=4 Ethernet k LR

=% Protocol 1 - Modbus TCP/IP Master ™
" LiNKneE 2 ||| Dis:

% Protocol 2 -

% Protocol 3

~~~~~ ¥ Protocol 4

=4 Services

B4 Mail Manager

- If1 OPC Server

@ FTP Server

[ Time Manager

Al Sync Manager

For each LINKnet module the General / Ping Holding Register must be set to 511. If set to 0, this disables it.
Either setting is acceptable.

Communications

=B TS8000
=1 Programming Port
=0) RS-232 Comms Port
=0 RS-485 Comms Port
El-=& Ethernet
=¥ Protocol 1 - Modbus TCP/IP Master
= LINK

=-m Block 1

w X 400001
¥ Protocol 2
¥ Protocol 3
¥ Protocol 4
=4 Services
B4 Mail Manager
OPC Server

~#x FTP Server ore Read Exceptions:
% Tima Mananar Interface
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NOTES:

1. When powering up the TS8000, the outgoing data is only sent once to the remote devices. If the TS8000 powers
up first or before the other devices, the TS8000 will send this outgoing data before the other devices have time
to power up and they will not receive any of this data. To solve this issue the TS8000 must power up last or set
up the command word to resend the data to the TS8000.

2.The TS8000 only sends the same data value, 1 time. Thus if a value of 10 is sent, it will not re send this value of
10 again even if it is requested to. The value must be changed to a different value like 11, then the value of 10
can be sent.

3.1t is recommended that the TS8000 sends 32 bit values to the LINKnet Techbox, instead of 16 Bit values, as
both devices are 32 bit. Set it up for “Word is Long”.

4. Within the LINKnet Techbox, it is recommended not to access the Remote 1/O data, faster than 5 ms.

8903/LN LINKnet Communications Interface
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Example: Configuring a TS8000 to communicate to 890LINKnet

Step 1: Configuring the Modbus Slave Option using DSE

Step 1.1: Inserting a Modbus Slave Function Block
(The ‘DSI’ & ‘DSE’ Example discussed in this manual is located in the directory C:\SSD_LINK\HELP\WIN3. The files are
called: 890_2_TS.DSI & LKN_2_TS.LKN.)

Display your configuration page. Click on the “Block” menu at the top of the screen.
1. Move the cursor down to select "Ethernet” and select "Ethernet Slave".

2. Click to attach the block icon to the cursor. Move the icon to where you want on the screen. Click
again to release the icon.

Eile Edit View Project | Block | Command Insert Format Window Help
REQ EEE | e EEmp
— RUN Input
3333 *
L2 ls | Watchdog Input
bse| Output
Macro
890 »
890 Comms » | CAN Open
AC30 » Control Net
Alarms » Device Net
I Custom 4 | Ethernet [\J
- 890.27TS* |
8903/LN LINKnet to TS8000
S a
CONTROL EIHERNEL
MiL2<T > 2147483648 T~ 102
MIL3<] 2147483648 T~ m10.3
0.5
MVI.4<__V V. >MVO.4
Step 1.2: Attaching Fieldbus Connectors
Seven fieldbus connector types are available:
Logic Input Integer Input Value Input
Logic Output Integer Output Value Output FB Val to Int Output

Input connector: the data is sent from the TS8000 to 890LINKnet
Output connector: the data is sent from 890LINKnet to the TS8000

8903/LN LINKnet Communications Interface
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The fieldbus connectors must be added before they will appear in the EtherNet function block

Block | Command Insert Format Window Help

g Iput Bmy
RUN Input

o Watchdog Input
Qutput

= Macro

= 890
890Comms CAN Open
AC30 Control Net
Alarms Device Net
Custom Ethernet
G Profiler FB Integer Input
Integer FB Integer Output
Line Drive FB Logic Input
Logic FB Logic Output
Logic Gate FB Val to Int Output
Motion FB Value Input
Sender FB Value Output

This example shows that Integer Inputs & Outputs were added along with a Value Input & Output.

EN

ETHERNET

min2< T _———2TERE T 02
M3 T _——2IATEEREE g 3
a7 D5 <04

8903/LN LINKnet Communications Interface

MiL1 15538 eyt

OTL
[ORDINAL TO LOGICH
F

OUTPUT 1
OUTPUT 2

QUTPUT 13 E 5
QUTPUT 14 |
QUTPUT 15

LTO

OGICS TC CRDINAY
F

INPUT 1
INPUT 2

OUTPUT)

0 -2147482848 T MIO

This circuit is the Watchdog which monitors the
communications between the LINKnet Techbox and the
TS8000. If comms are lost between the two, the TS8000 can

be programmed to take action.

PER is 3 place holder for the Main Drive Heslth parameter.
When this parameter is True, sll dsta is re-sent to the TS8000.

To use this feature, delete PER and connect Main Drive Health
Example for 890 firmware version 3.13 or areater
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I

890 2 TS* |

Step 1.3: Configuring the Fieldbus Connectors

Double-click on the function block to display the dialog below. The fieldbus connectors (inputs and
outputs) are assignable in the function block along with their data type to/from the TS8000

ﬁ

8903/LN LINKnet to TS8000

System EN

SYSTEM
CONTROL ETHERNET

New... Inputs New... Qutputs
Register | Input | Type | | Register | Output | Type
1 MIL.1 UINT16 il MIO1 UINT16
2 MIIL.2 SINT16 2 MIO2 SINT16
3 MIL.3 SINT32 3 MIO.3 SINT32
4 MVI1.4 FLOAT 4 MVO.4 FLOAT

“32bit order” is set to either “Low Word First” or “High Word First”. This refers to how 32-bit data
types, i.e. SINT32, UINT32 and FLOAT are encoded on Ethernet.

e Low Word First is sometimes referred to as “Modicon Mode” and is used when the least
significant 16-bits are sent in a lower register number than the most significant 16-bits, i.e.
Little-endian.

e High Word First is sometimes referred to as “IEEE Mode” and is used when the most
significant 16-bits are sent in a lower register number than the least significant 16-bits, i.e.
Big-endian. This mode must be selected when connecting to the TS8000 HMI.

Remember:
e The order and size of the inputs in the DSE Ethernet configuration MUST match the order and size of
the outputs from the PLC configuration.

eThe order and size of the outputs in the DSE ControlNet configuration MUST match the order and
size of the inputs to the PLC configuration.

DSE Data Types

Data Type Description Range
LOGIC Logic False (F) and True (T)
INTEGER 32-hit signed integer -2,147,483,648 to 2,147,483,647

VALUE 32-bit fixed point value -32768.0 to 32767.9999
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Ethernet Data Types

Data Type Description Range Bytes Used
SINT16 16-hit signed integer -32,768 to 32,767 2
SINT32 32-bit signed integer -2,147,438,648 to 4
2,147,483,647
UINT16 16-bit unsigned integer 0 to 65,535 2
USINT32 32-bit unsigned integer 0 to 4,294,967,295 4
FLOAT 32-bit IEEE-754 floating-point | 1.19209290e-38 to 4
value 3.4028235e+38

Also set up the IP address, the Subnet Mask and the Compatibility Mode to 0 in the as shown:

New... Inputs New... I Qutputs
Register | Input | Type | | Register | Output | Type |
MIL1 (UINT16 1 ‘MIO1 UINT16
MIL2 SINT16 2 ‘MIO2 SINT16
MIL3 SINT32 3 MIO.3 SINT32
MVI.4 FLOAT 4 MVO.4 FLOAT
General
B} Parameters 4
32bit order High Word First F
1P Address 192.168.1.10 3
subnet mask 255.255.255.0 =
gateway 0.0.0.0
FTP mode Enabled
. Admin mode Disabled N .
General
gateway 0.000
FTP mode Enabled
Admin mode Disabled |
Password (numeric) 0
Web mode Enabled
Compatibility mode 0 1
BOOTP support NONE
I 22hit arder
Save List | 0K I Cancel
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Setting up the TS8000 Operator Station using DSI18000

(The ‘DSI’ & ‘DSE’ Example discussed in this manual is located in the directory C:\SSD_LINK\HELP\WIN3. The files are called:
890 2 TS.dsi & LKN_2_TS.LKN.)

1. Select “Modbus TCP/IP Master” protocol for Ethernet Port. The TS8000 is the Master.
(=] X

TS8006 - Drive System Interface T

File Edit View Link Help
D@l 7 mEx m 2|

=8 758000 Driver Selection
=) Programming Port
=) RS-232 Comms Port ‘> Driver: | Modbus TCP/IP Master Edit...]
=0 RS-485 Comms Port
El-=4 Ethernet
Clear Port Settings | Add Additional Device |

—Manufacturer —Driver

Mitsubishi - No Driver Selected -
Device Gateway Version
Omron Encapsulated Master Version

OPC “TCP/IP Master
Panasonic - Matsushita TCP/IP Slave Version
Parker

Phoenix Contact Pl
PLC Direct Koyo

Schneider - Telemechanique
Siemens

Unitronics

Yamaha T ok | cancel Help

File Edit View Link Help

Ded|7snEx|m 2|

Communications

B8 Ts8000
=0 Programming Port
= RS-232 Comms Port
=0 RS-485 Comms Port
=3 Ethernet
=¥ Protocol 1 - Modbus TCP/IP Master
m

Device Settings
| emnomes T s comsneir [T e |

- Device Identification

Fvimfy}PAddress: 192 .168 . 1 . 10
¥ Protocol 2

¥ Protocol 3 TG Port: | S

¥ Protocol 4 Unit Number: l 1

=4 Services
24 Mail Manager o
I8t opc server - Protocol Options

&) FTP Server Ping Holding Register: 511
&5l Time Manager

B8 Sync Manager Ignore Read Exceptions: [0 ]

Link Type: [Use Dedicated Socket =]
1CHP Ping: [Disbled =]

Connection Timeout: 5000 ms.

CorreEtien Backaff, 200 ms

Transaction Timeout: 2500 ms

I Extended I General

Delete This Device I

[ Device 0 [GvER [czes [nom |
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3. In the Extended menu the Word Ordering, Register Writes, the Frame Register Limits need to be set
as shown. Also check the ‘Disable Code 5 (Single Bit)”, as shown.

File Edit View Link Help

DeH|7 i beax m| 2|

=B TS8000 o —

=0 Programming Port fioine

=0 RS-232 Comms Port ¢ In Long Blocks: IHigh Then Low vI In Real Blocks: |High Then Low =

=) RS-485 Comms Port -

El-=& Ethernet 8 ||-Register Writes
=¥ Protocol 1 - Modbus TCP/IP Master 1 S

: o1 LINKnet : [~ Disable Code 16 (Multiple Words) [~ Disable Code 6 (Single Word)

f g s:gtggg:; J= | Bisatle Gone S (MUlHREEts) |;:'|7y Disable Code 5 (Single Bit) l

% Protocol 4 i i

=% Services - Frame Register Limits
i Mail Manager Code 03: |_32 words Code 16: |_32 words

El OPC Server
8 FTP Server Code 01: 512 | bits Coeds) | 512 [Eits

8l Time Manager
B8 Sync Manager Code 02: I 512 | bits  Code 04: 32 | words

4. Set up the Ethernet and Maximum Segment as shown

e

DR /s bEX | g

=B TS8000 ~Port Settings
--=({) Programming Port
=) RS-232 Comms Port Port Mode: |Manua| Configuration ;]
=) RS-485 Comms Port
-5 EEHBMEE P Addresss | 192 . 168 . 1 . 201
= [1- T
g:ﬁoi(;ﬁo,(ntt HORLEER/P o Network Mask: | 255 . 255 . 255 . 0
¥ Protocol 2
Way: O &l % 0 w00
-% Protocol 3 (e |
~¥ Protocol4 IP Routing:  [Dissbled v
=% Services
B4 Mail Manager )
I8t oPC Server - Physical Layer
&) FTP Server
-8l Time Manager
-
~@@ Sync Manager ed:
5 | Maximum Segment Size
For Send: 232
6. For Receive: 232
~Remote Update

1P Download: |Disabled 5

Borthitmtien 789

5.Create the Data Tags for reading and writing variables. Please see the example for pre-defined Data
Tags.

Example - TS8006 - Drive System Interface

File Edit Vigw Tag Link Help
D@l /7sbax|la ¢ m| 2|

Create New Variable
{ e o] L sl |
N

T

8903/LN LINKnet Communications Interface



30

8. Create the address tags. They are all pre-defined in the example.

Variable Data

Mapping: ¥ LINKnet | | 400257

[~ Element.

<None> _ No Selection - 4
4

Holding Registers

3 Analog Inputs
0 Digital Coils

1 Digital Inputs
L4 Holding Registers (32-bit) - Details

Type: ‘Word

Minimum: 400001
Maximum: 465535
Radix: Decimal

[ Data Type

\Word as Long
Word as Real >

Data Item:
Always select Holding Registers for both 16-bit and 32-bit data types. DO NOT SELECT “Holding Registers

(32-bit)”.

Element:
Set to 00001 to write to the first Input variable declared in DSE.

Set to 00257 to read the first Output variable declared in DSE.

The element number then increments by 1 if the Data Type of the previous variable is Word as Word, otherwise
it increments by 2.

Data Type:
Set as follows:
DSE Type TS8000 Data Type
SINT16
Word as Word
UINT16
SINT32
Word as Long
UINT32
REAL Word as Real

The Modbus interface is essentially the same as the 890. It on works on the holding registers (4xxxxx). Registers
400001 to 400256 are Input only (to LINKnet Techbox) and registers 400257 to 400512 are Output only (from
LINKnet Techbox). There are no read/write registers. Each register is 16 bits but two registers are used to
read/write 32 bit data values via Modbus TCP/IP. Whether one or two registers are used to transmit the data
depends on the Input/Output Type selected in the Modbus Slave function block. The Input/Output Modbus
function block selected determines the VM data format (Logic, Integer or Value) to be used to convert the VM
data to the data being sent/received over Modbus. Typically, you would match the VM type to the Modbus type
(Integer to SINT32 and Value to FLOAT), but there is no requirement to do this.
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The following describes the conversion between VM inputs and how they are received via Modbus:

VM TYPE MODBUS # Reg Description

Logic Input SINT16 1 input = bit 0 of modbus register

Logic Input UINT16 1 input = bit 0 of modbus register

Logic Input SINT32 2 input = bit 0 of modbus register

Logic Input UINT32 2 input = bit 0 of modbus register

Logic Input FLOAT 2 input is 0 if input is 0.0, otherwise 1
Integer Input SINT16 1 input = -32767 to 32767

Integer Input UINT16 1 input = 0 to 65535

Integer Input SINT32 2 input = -2147483647 to 2147483647

Integer Input UINT32 2 input = 0 to 2147483647

Integer Input FLOAT 2 input = -2147483647 to 2147483647

Value Input SINT16 1 input = -32767.0 to 32767.0

Value Input UINT16 1 input = -32767.0 to 32767.0 (same as SINT16)
Value Input SINT32 2 input = -32767.0 to 32767.0

Value Input UINT32 2 input = -32767.0 to 32767.0 (same as SINT32)
Value Input FLOAT 2 IEEE format 32 converted to 16.16 value

The following describes the conversion between VM outputs and how they are sent via Modbus:

31

(0 to 4294967295)

(0 to 4294967295)

VM TYPE MODBUS # Reg Description

Logic Output SINT16 1 output is 0 if input is 0, otherwise 1

Logic Output UINT16 1 output is 0 if input is 0, otherwise 1

Logic Output SINT32 2 output is 0 if input is 0, otherwise 1

Logic Output UINT32 2 output is 0 if input is 0, otherwise 1

Logic Output FLOAT 2 0.0 or 1.0 sent as an IEEE format 32 floating point number
Integer Output SINT16 1 output clamped in range -32767 to 32767

Integer Output UINT16 1 output clamped in range 0 to 32767

Integer Output SINT32 2 output from -2147483647 to 2147483647

Integer Output UINT32 2 output treated an unsigned 32 bit number

Integer Output FLOAT 2 output sent as an IEEE format 32 floating point number
Value Output SINT16 1 output clamped in range -32767 to 32767

Value Output UINT16 1 output clamped in range 0 to 32767

Value Output SINT32 2 output from -2147483647 to 2147483647

Value Output UINT32 2 output treated an unsigned 32 bit number

Value Output FLOAT 2 output sent as an IEEE format 32 floating point number
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AB EtherNet /IP server (slave) Example

Allen Bradley ControlLogix

1. Start a new program and select the PLC processor and chassis type that is used in your project. Our
example uses a 1756-L55A processor and 1756-A7/B rack. Remain Offline until you are ready to
download the program.

2. Using the 1/0 Configuration insert the Ethernet interface that will be installed. Right click on the 1/0
Configuration, select New Module. Our example uses 1756-ENBT/A. Input the desired IP address and
slot in the PLC.

-5 Controller Parker_SSD_Ethernet_IP

Controller Tags = select Module
[ Contraller Faulk Handler
(23 Power-Up Handler Module [Description
= I_—j Tasks 1756-DMASO 1756 SAS00 Dn\{e Interface ‘AV

e i 1756-DMB30 1756 SB3000 Drive Interface

- £@ MainTask 1756-DMD30 1756 SD3000 Drive Interface

+ l:% MainProgram 1756-DMF30 1756 SF3000 Drive Interface ‘ =

f 1756-DNB 1756 DeviceNet Scanner
‘:] Unscheduled Programs 1756-ENZT]A 1756 10{100 Mbps Ethernet Bridge, Twisted-Pair Media

-5 Mation Groups
[ Ungrouped Axes

1756-ENET/B 1756 Ethernet Communication Interface

[_3 Trends 1756-EWEB]A 1756 10{100 Mbps Ethernet Bridge w/Enhanced Web Services
-] Data Types 1756-HSC 1756 High Speed Counter
(™ 5 1756-HYDOZ 2 Axis Hydraulic Servo
Ly U5§" Defined 1756-1A16 16 Point 79¥-132V AC Input 2
+- [ Strings ‘ 2
+-Cyp Predefined Find. | AddFavoite |

+- @ Module-Defined
= Eﬂ I'm; | By Category By Vendor Favorites I
% New Module...

0K Cancel | Hep |
S &

Ethernet Interface Selection

- &3] Controller Parker_550_Ethernet_IP
Conkroller Tags . )
3 Contraller Faulk Handler — Module Properties: Local:1 {1756-ENBT/A 3.1)
3 Power-Up Handler

General* | Eunnecﬁun' HSNE[WUH(I M\:dulelnlul Port Configuration F‘ullDiagnDsticsI Backp\mel

=t Tasks Type: 1756-ENBT /4 1756 10/100 Mbps Ethemet Bridge, Twisted-Pair Media
- 'L@ MainTask, Vendor: Allen-Bradey
E& . Parent: Local
+ MalnPrugram Address / Host Name:
P Name: IElhemet_Inteﬂace
[T Unscheduled Programs - 3 e m T am
Description:  |Ethermet Intertace for Ethemet IF| * IP Address: ; |

=)-£5] Mation Groups
3 Ungrouped Axes
[T Trends Sigt =

== Data Types BRevision: e |1 3: Electronic Keying: | Compatible Keying vI
[:% User-Defined Comm Format and Major Revision cannot be changed while pending edits
¥ Cﬁ Strings exist.

+ [ Predefined
+ g Module-Defined Status: Offiine i3 Cancel Apply Help
- L4\
-5 Ij0 Configuration
- B3 1756 Backplane, 1756-A13
ﬁl [0] 1756-L55 Parker_S5D_Ethernet_IP

+ ﬂ 1] 1756-ENET/A Ethernet_Interface:

" Host Name:

Ethernet Interface Setup

8903/LN LINKnet Communications Interface



33

3. Right click on the Ethernet Interface Module, select New Module. This screen will allow the selection of

the Generic Ethernet Module.

== Controller Parker_SSD_Ethernst_IP
Controller Tags
[ Controller Fault Handler
[ Power-Up Handler
|5 Tasks
=8 MainTask
+ C!. MainProgram
[ Unscheduled Programs

-] Mation Groups

Etherhiet/TP

= ]
[ Ungrouped Axes L R
- Ié ;re;rld; Module Description |\lendu|
vata Types 1769-L32€ Etherne.. 10/100 Mbps Ethernet Port on CompactLoghG332E allen-Bradiey a
L3, User-Defined 1769-L35E Etherne.. 10/100 Mbps Ethernet Part on CompactLogkS33SE allen-Bradey
+ Cﬂo Strings 1788-ENZDN/A 1788 Ethernet to DeviceNet Linking Device Allen-Bradley
¥ [& Predefined 1788-ENBT/A 1788 10/100 Mbps Ethernet Bridge, Twisted-Pair Media  Allen-Bradley
5.0, Module-Defined 1788-EWEBJA 1788 10/100 Mbps Ethernet Eridge wj/Enhanced Web Serv.. Allen-Bradiey
== i 1794-AENTA 1794 10/100 Mbps Ethernet Adapter, Twisted-Pair Media  Aller-Bradiey
= 1/0 Configuration Drivelogx5730 Eth. .. 10{100 Mbps Ethernet Port on Drivelogix5730 Allen-Bradiey
-3 1756 Backplane, 1756-A13 ETHERNET-BRIDGE  Generic Etheriet TP CIP Bridge Allen-Bradley

SoftLogixSE00 ErherNetTe aller-Bradiey
PH-PSSCENASA Ethernet Adapter, Twisted-Pair Media Parker Hannif
+| Drives g
 HML A
X . 2
Find... Add Favorite
By Category | By Vendor Favorites |

ok | Cancel | Heo |

Generic Ethernet Module Select

4. Input the desired module name and IP address. The Comms format will be DATA Int if 16- bit signed

integer, or Data-REAL if 32-bit floating point. The Input Assembly Instance is 100 and the Output

Assembly Instance is 150.

5. Click on Next to change the Requested Packet Interval (RPI). The default value of 10ms should be
sufficient. If the RPI is set below 5ms unreliable communications may be experienced.

_ Module Properties: Ethernet_Interface (ETHERNET-MODULE 1.1)
Gereral*  Connection I Module Info |
Bequested Packet Interval (RPI): hU‘UEI ms (1.0 - 3200.0 ms]
[ Inhibit Module
I~ Major Fault On Controller If Connection Fails While in Run Mode
I~ Use Scheduled Connection over Controllle
Module Fault I Module Properties: Ethernet_Interface (ETHERNET-MODULE 1.1)
General* |Eonneclion| Madule Info |
Type: ETHERNET-MODULE Generic Ethernet Module
WVendor: Allen-Bradley
Parent: Ethemnet_|nterface
MName: ISSD_SQD Connection Parameters
Assembly i
Description:  [g303/1P Instance:  Size:
Input: 10 ;, [32-bit)
Output: 10 = (32

Comm Eulmat:l
Address / Host Name

= [Bbit)

Configuration; |1

& |P Address: | 192 . 168 . 1

N

[ Status nput:

" Host Name: I

11T

Status Dutput

Status: Offline

0K I Cancel | Apply | Help

Generic Ethernet Module Setup
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6. When completed with the setup of the Generic Ethernet Module it can be downloaded to the PLC. For
testing purposes it is not necessary to program Ladder Logic in the PLC. The data can be accessed and
monitored via Controller Tags.

Controller Tags

8903/LN LINKnet Communications Interface

-5 Controller Parker_SSD_Ethernet_IP Controller Tags - Parker_SSD_Ethernet_IP(controller) E
Contraller Tags —
(53 Controller Fault Handler Seops: | ] Parker S5D_EH ~ ABETHERMET_MODUILE:C:0, AB-ETHERNE
. (3 Pawer-Up Handler Name | Alias Far |Base Tag | Data Type e | Style
= Tasks +-550_890:.C ABETHERNET_..
= % MainTask _ .
+ C8 MairProgram = 55D_830] ABETHERNET_..
[ Unscheduled Programs =1'35D_830:LData INT[10] Decimal
=J- 51 Motion Groups » 455080 Datall) [ | INT Desimal
(33 Ungrouped Axes + 55D_890:1.Data[1] INT Decimal
(3 Trends [+ 55D_830:1 Data[2] INT Decimal
= & Data Types ¢ 55D_890:1. Datal3 INT Decimal
% User-Defined E 890 Datald el
2. G, strings +-55D_890:1.Datal4] INT Decimal
+ [& Predefined HT'SSD_BBD:'.DEIE[E] INT Decimal
) O Module-Defined + 55D_890:1.Datal§] INT Decimal
= ”5”-0 f:g;'%“fai?“ 7o + 55D_890:1.Datal7] INT Decimal
S ackplane, - ; X .
ff9 [0] 1756-L55 Parker_SSD_Ethernet_IP EH:SSD._8SILLDalafH] I D“f"‘"'
= B [1] 1756-ENBT/A Ethernet_Interface R IA] EEn
=-£5 Ethernet —-550_850:0 AB:ETHERNET_...
f] 1756-EMBT/A Ethernet_Interface [—=55D_890:0.Data INT[10] Decimal
B ETHERNET-MODLLE 550_890 1+ 55D_830:0.Data[0] INT Decimal
= [ [2)1756-DNB xxx + 550_890:0.Data[1] INT Decimal
=5 DeviceNet t =
1+/-55D_890:0.Data[2] INT Decimnal
1+ 55D_830:0.Data[3] INT Decimal
+ 550_890:0.Datal4] INT Decimal
+55D_890:0.Datal5] INT Decimal
+ 55D_890:0.Datals] INT Decimal
+ 550_890:0.Datal7] INT Decimal
<] ! |[> » [\ Monitor Tags jEdit Tags / ].<| o .
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Ethernet Network Topology & EDS file

When configuring the Ethernet topology — i.e. connecting the LINKnet modules together in a system with Ethernet
switches, it is recommended to use a Star configuration. A Tree configuration will work.

Star Configuration Tree Configuration

Recommended

If possible, do not use a Daisy Chain topology as this type adds propagation delays each time data passes from
module to module.

OOOO000

Daisy Chain Configuration

Not Recommended

EDS file

If required an Electronic Data Sheet (.eds) is available. It can be down loaded from
www.parker.com/ssdusa/software under the Various AC/DC Drives Communication Files menu.
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Drive Diagnostics
The Ethernet MMI View

. - Lo MMI Menu Map
Diagnostic information is available through the MMI.

1 [SETUP

2 ICOMMUNICATIONS

Parameter Descriptions

LINKNET STATE PREF 186.01 2 |LINKNET

Operating state of the LINKnet option. | LINKNET STATE

Enumerated Value: State | 890 IP ADDRESS
0: Initializing | 890 SUBNET MASK
1 Setup | 890 GATEWAY

| MAC ADDRESS

2: Resetting | RTNX IP ADDRESS
3: Starting | CONNECTED NODES
4: Operational | RECEIVE COUNT
- Not Fitted | TRANSMIT COUNT

890 IP ADDRSSS PREF 186.02 Read Only

IP address of the 890

890 SUBNET MASK PREF 186.03 Read Only

Subnet Mask being used

890 GATEWAY PREF 186.04 Read Only

Gateway address being used

MAC ADDRESS PREF 186.05 Read Only

Unigue MAC address of the LINKnet option

RTNX ADDRESS PREF 186.06 Read Only

The IP Address of the device connected to the LINKnet option

CONNECTED NODES PREF 186.07 Read Only

The number of devices connected to the network

RECEIVE COUNT PREF 186.08 Read Only
The number of accumulative packets being received
TRANSMIT COUNT PREF 186.09 Read Only

The number of accumulative packets being sent out of the module

Drive Diagnostics — Comms Code N

If the 890 MMI Keypad is displaying a ‘Comms Code N’ error message, and there is a ControlNet
(8903/CN) option card fitted in slot A, there is a possibility that this option card is not compatible with
the drive firmware. See Appendix B for more information.
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Installing 890 Drive firmware

To install the 890 drive firmware in to the drive there are 2 methods, either use the USB cable and

directly connect to the USB port on each drive. As shown below the USB cable uses COM3. Then
install the firmware.

: File Edit View Project Command Window Help

ZFU mO FEEREEEE EEBEEL
P

LN890_2_TS #10 (192.168.1.10)
890-80_Linknet #80 (192.168.1.80)
COM1

The second method is to go to the Comms port Icon menu and select the specific drive which you want
to install the firmware into. Thus in the example shown below 890-80 is selected. Thus this is the only
drive which firmware can be installed to. Then install the firmware.

Then to install firmware into a different drive select the Comms port Icon menu again and select the

next drive you want to install firmware into. Then install the firmware. Follow the same procedure for
the remaining drives.

Eﬂ!

P
LN820

=T

spafold K
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890 LINKnet - MS (Module Status) LED Indication

The Status LED on the Option indicates the following states

NCP State Techbox State F':Ajo'gEED Indication — 1 second Blink Code (1seconde)
0 Initializing Initializing Green 10 % : Off 90 % MM
2 No Config Fault Red 50% : Off 50% -]ﬂ]]]
3 L-Error Fault Green 50% : Red 50% _
4 H-Error Fault Orange 50% : Red 50% Mﬂ-
5 Self Test Fail Fault Green 50% : Orange 50% imm:ﬂ
7 OK Running Green 95% : Off 5% -
9 Network Failure Running Green 50% : Off 50% -]]]ﬂ]
B Peer Halted Starting Red 50% : Green 35% : Off 15% _m
C Duplicate Address Fault Green 75% : Red 25% _
- Identify module * Running Orange 50% : Off 50% HHHHHHHHHM
- Hardware Initialization Fault Orange 25:Red 25:0range 25:Green 25 m].]ﬂ.
- Hardware Fault Fault Red 25:Green 25:Red 25:0ff 25 _]m

*When using DSE and a COMMAND / IDENTIFY is performed, the MS LED will flash indicating the location of

the module.

E LED blink duration is 1 second, except as noted

890 LINKnet — PWR (Power) LED Indication Status

Module State

PWR LED COLOR

POWER LED

Power is applied

No power to the module

T

MODULE STATUS ———»

LED

X56
RJ45 ETHERNET ———»
INTERFACE

Front of the 8903/LN LINKnet Communications Interface Option
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890 LINKnet - MS (Module Status) LED Meaning / Action

NCP State Meaning / Action

0 Initializing Upon applying power to the Techbox it will Initialize for the first 2 seconds

2 No Config No valid configuration installed, install a configuration

3 L-Error Low level error; review configuration, perform Command / Get Info using DSE

4 H-Error High level error; reinstal_l configuration, perform Com_mand / Get Info using DSE.
Indicates a problem with a function block

5 Self Test Fail One or more self tests failed. Replace hardware

7 OK Module is running OK, application running, network OK

9 Network Failure The LINKnet module only sees itself (1 node) on the network.

B Peer Halted On power up the module will be Peer Halted until the other modules identify

themselves on the network.

C Duplicate Address

The module found duplicates of its configured address in other module(s) on the
network

- Identify module

When using DSE and a COMMAND / IDENTIFY is performed, the LED will flash to
identify the physical location of the module you are connected to.

- Hardware Initialization

This is the first state the module goes thru on power up.

- Hardware Fault

Hardware fault. Replace module
(There is a comms loss between the option card and the control board)
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Compliance

Meets Class A limits of standard EN 61800-3:2004
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Recommended Auxiliary Products

Remote 10:

We recommend the following: Wago Series 750 products:

750-352 Ethernet Fieldbus Coupler

750-600 End Module -Terminator

750-601 Power Supply Module 24 V DC, Fused
750-430 Digital Input Module 8 Channel DC 24 V
750-530 Digital Output Module 8 Channel DC 24 V
750-457 Analog Input Module 4 Channel £10V/0-10V
750-557 Analog Output Module 4 Channel £10V/0-10V

Unmanaged Ethernet switches:

N-Tron
Hirschman
Wago: SSD part number DV471068U003 for a 5 Port
SSD part number DV471068U005 for a 8 Port

Other Communication networks:

Anybus X-Gateway Modbus TCP Master Gateway
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Disposal

This product contains materials which are consignable waste under the Special Waste Regulations 1996
which complies with the EC Hazardous Waste Directive - Directive 91/689/EEC.

We recommend you dispose of the appropriate materials in accordance with the valid environmental

control laws. The following table shows which materials can be recycled and which have to be disposed
of in a special way.

Material Recycle Disposal
metal yes no
plastics material yes no
printed circuit board no yes

The printed circuit board should be disposed of in one of two ways:

1. High temperature incineration (minimum temperature 1200°C) by an incinerator authorised under
parts A or B of the Environmental Protection Act

2. Disposal in an engineered land fill site that is licensed to take aluminium electrolytic capacitors. Do
not dispose of in a land fill site set aside for domestic waste.

Packaging

During transport our products are protected by suitable packaging. This is entirely environmentally
compatible and should be taken for central disposal as secondary raw material.
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Appendix A — LINKnet to 890 Gateway

Application Note: LINKnet to 890 Gateway

The 8903/LN (890 LINKnet card) can be used as a Gateway to connect LINK <1 Techboxes to an 890 drive,
then this 890 Gateway drive will communicate to other 890 drives via the Firewire network. The LINK
Techboxes can be installed on 690+ or 590+ drives.

LINKnet Network
Gateway  AC890 Drives

! S803/LN
LINKnet card
SLOT A 101 24
AC30 690+ 590+
Ethermnet Switch
Built in 605x E055
Ethernet HiNHnat LiNKnet 0 o O |
Port echbox Techbox I -
l FIREWIRE cards —_—
lll SLOTB
I AC890 Firewire Network

The example is showing an 890 with LINKnet option card in slot A and a FW card in slot B.

In this configuration, the host AC890 drive module, or Gateway is Node Address 101. This address must be
less than or equal to 127, which is the maximum address on an AC890 Firewire network or LINK
network.

If you put a LINKnet option card in slot A it will talk to both a LINKnet network and a FW network card in
slot B as well as long as there are not duplicate node addresses on either networks. If you connect to the 890
via Ethernet, you will only see the LINKnet network. If you connect to the 890 with the USB port, you will

only see the Firewire network.

Outgoing slots go to the network that the node is on, incoming slot must be unique for both networks.
Otherwise, the input and output slots have the same behavior that they have is a standard 890 Firewire
configuration.

Any data that must transfer between the two networks is sent to the Gateway node’s address on unique input
slots. Incoming data from either network is connected into the 890 Gateway node’s configuration using
standard input slot connectors (found under Block/Input on the DSE menu). Thus all data will pass thru the
890 Gateway. The LINK =1 network will pass data to the 890 Gateway, then the 890 Gateway will pass the
data to the Firewire Network.

The Gateway node can still function as a normal 890 drive.
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The example below is from an 890 address101 with LINKnet option card in slot A and a Firewire card in
slot B with an 890 drive on Firewire address24 and a LINKnet Techbox address 7.

890 Gateway Drive Address 101

osc .
[-1500 ms 0 14
[ 7 2
o 24 2 0 3
[-500
L EN IADD.1
ETHERNET ol % 1o
System 24 - g; “r
SYSTEM fil
CONTROL

m In the ETHERENT block set
0—o—0 the compatability mode to 1

890 on Firewire address 24

IADD

Al 107 2

107 2 0
a5
a3

LINKnet Techbox address 7

IADD

101 1 Lo

0
101 1

0

0

W N -

Steps to configure a LINKnet to 890 Gateway:

1. Install an 8903/LN LINKnet option card in Slot A, the top slot of the 890 Gateway drive.

2. Open the configuration for this 890Gateway drive and go to Block/890 Comms and add a Ethernet
block.

3. Set the IP Address and the subnet mask address. Set the compatibility mode to 1. This will put the
8903/LN LINKnet card in the Peer To Peer Mode thus allowing it to communicate to other LINKnet
modules. If it is set to O, the card will act as a standard Ethernet card.

4. Design the configuration so there are not duplicate node addresses on either networks. Remember
there can’t be duplicate node addresses on either networks.
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Appendix B — Verifying the ControlNet option card

Verifying the ControlNet option card

The 890 LINKnet option can be fitted in Slot A (The top slot) or Slot B (The bottom slot). But only 1 option card can be fitted per
drive. It can’t be fitted to both slot A and Slot B at the same time.

If the LINKnet card is fitted in Slot B, the top Slot A, can’t have a Ethernet/IP (8903/1P), Modbus/TCP (8903/IM), Profinet/1O
(8903/PN) or a EtherCAT (8903/CT) option card fitted.

Also if a ControlNet card (8903/CN) is fitted in Slot A, this card has to be manufactured after 2011. If an older card is used and
the 890 firmware version 3.13 is installed into the drive, the drive will get a fault with the message ‘Comms Code N’ on the drive
MMI. To determine if the Control Net card is compatible with this version of firmware remove the ControlNet card from the drive
and look at the label on the back side of the card. Look at the bottom row of numbers and the last digit must be a 3 or greater to be
compatible. This number is the Build Standard number. See the picture below. Look for the number in the red box. If this Build
Standard number is not 3 or greater the ControlNet card needs to be replaced.

pE—— 1

n
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Appendix C — 8903/LN Firmware release Notes

LINKnet Firmware version 1.7f

e  Fixed the issue with the Remote 10 / Ordinal Reader. The 16" bit returns a signed number instead of a un signed number. It
acted like an Integer Reader. Values greater than 32767 are not handled properly.

e Fixed an issue where the Node Count block may not update properly.

e Doesn't reset IP address on soft reset.

e  Supports Modbus TCP/IP write of 1 word of a 32 bit register (previously had to write both to update register).

LINKnet Firmware version 1.6

e Initial release
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