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SR55 COMMUNICATIONS OVERVIEW
MobDBUS SERIAL COMMUNICATIONS OVERVIEW

All SR55 soft starters have a built-in RJ12 serial port that can be used to configure and to
control one SR55 from one RS-485 master controller, with no additional communications
components required (other than RS-485 cabling). Multiple SR55 soft starters can be
controlled from a single RS-485 master controller with the use of one optional serial Modbus
communication splitter (SR55-SPLT) per soft starter. An RJ45 female to RJ12 male cable
adapter (SR55-RJ45-RJ12) is available for easier cable connection. Examples of Modbus
masters are SR55-KPD-REM, PLC, or HMI.

MobBUS TCP NETWORK COMMUNICATIONS OVERVIEW

Multiple SR55 soft starters can be networked for configuration and control from a single
Modbus TCP master controller. This type of network control requires one optional Modbus
TCP communication module (SR55-CM-MODTCP) per SR55 soft starter.

ETHERNET/IP NETWORK COMMUNICATIONS OVERVIEW

Page 5-2

Multiple SR55 soft starters can be networked for configuration and control from a single
EtherNet/IP master controller. This type of network control requires one optional EtherNet/IP
communication module (SR55-CM-ENETIP) per SR55 soft starter.

For communications, ensure that the SR55 “Timeout” parameter setting is > 0. Otherwise,
the SR55 will fault as soon as communication is enabled. (Home --> Device --> Networks -->
Timeout ms)

If using Modbus RTU / Modbus TCP / EtherNet/IP communication for control, the Digital
Inputs are disabled. The Digital Outputs will still function as configured.

If using Modbus RTU / Modbus TCP / EtherNet/IP communication for monitoring only, then
the Digital Inputs and Outputs will function as configured if the Control Method is set to User
Programmable, Two Wire, or Three Wire control.

If using Modbus RTU (RJ12 port) for communications, an SR55-CM-xxxx module must NOT be
installed in the bottom communication port. The presence of a communications module will
cause interference with the Modbus RTU communications.
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MoDBUS SERIAL COMMUNICATIONS

MobDBUS RTU COMMUNICATIONS INTERFACE

All SR55 soft starters support serial Modbus RTU protocol (slave) communications. The serial
RS-485 communications are accessible from the built-in RJ12 port, as shown below.

1: GND

2: Reserved*

3: Not connected

4. Not connected

5: TXD1-B-OUT (SG+)
6: TXDO-A-OUT (5G-)

* Warning: To avoid damage to
the SR55 or to the RS-485 master,
do NOT connect to this pin!

MobDBUS RTU CONNECTIONS

Single SR55 RS-485 network
(SR55-SPLT optional)

MASTER
RS485

SR55-xxx

Multiple SR55 RS-485 network
(one SR55-SPLT per starter
MASTER
recommended) RS485

SR55-SPLT

SERIAL MoDBUS COMMUNICATION SPLITTER

Information for the optional SR55-SPLT serial Modbus communication splitter is found in
“Accessories” Chapter 6. (An SR55-RJ45-RJ12 adapter can be used to simplify cabling between
the splitter’s RJ45 ports and the SR55’s RJ12 port.)
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MobDBuUS SERIAL COMMUNICATIONS (CONTINUED)

MobDBUS COMMUNICATIONS CONFIGURATION
The Modbus communication settings are accessible from the Device menu:
 Device >> Networks >> Modbus Network Settings >> Address (1 — 32)
 Device >> Networks >> Modbus Network Settings >> Baud (9600 — 115200)
 Device >> Networks >> Modbus Network Settings >> Parity (Odd / Even)
+ (Data bits = 8, Stop bits = 1)
The communication parameters should be set before connecting the Modbus master.

TRANSMISSION MODES

ASCIll and RTU transmission modes are defined in the Modbus protocol specification. SR55
uses only the RTU mode for the message transmission.

MESSAGE STRUCTURE FOR RTU MODE
The Modbus RTU structure uses a master-slave system for message exchange. In the case of
the SR55 system, it allows up to 32 slaves, and one master. Every message begins with the
master making a request to a slave, which responds to the master in a defined structure. In
both messages (request and answer), the used structure is the same:
 Address, Function Code, Data and CRC.

MASTER (REQUEST MESSAGE):

Address Function Request Data CRC

(1 byte) (1 byte) (n bytes) (2 bytes)
SLAVE (RESPONSE MESSAGE):

Address Function Response Data CRC

(1 byte) (1 byte) (n bytes) (2 bytes)

ADDRESS
The master initiates the communication by sending a byte with the address of the destination
slave. When responding, the slave also initiates the message with its own address. Broadcast
to address 0 (zero) is not supported.

FuNncTioN COoDE

This field contains a single byte, where the master specifies the type of service or function
requested to the slave (reading, writing, etc.). According to the protocol, each function is used
to access a specific type of data.

DATA FIELD
The format and contents of this field depend on the function used and the transmitted value.
CRC

The used method is the CRC-16 (Cyclic Redundancy Check). This field is formed by two bytes;
where first the least significant byte is transmitted (CRC-), and then the most significant
(CRC+). The CRC calculation form is described in the Modbus RTU protocol specification.
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MobDBuUS SERIAL COMMUNICATIONS (CONTINUED)

SUPPORTED FUNCTIONS
Modbus RTU specification defines the functions used to access different types of data.
« SR55 parameters are defined as holding type registers.

 For Modbus RTU/TCP Client devices that use Modicon style addressing, place a 4 as the high
digit followed by the Modbus address defined in the parameter mapping table. Note that
SR55 Modbus addressing starts at zero; not 1 as some devices do.

« SR55 32-bit parameters are High Word / Low Word in Modbus format.
The following services are available:
READ HOLDING REGISTERS

Description: reading register blocks of holding register type (block R/W limited to 8 registers).
« Function code: 03

Query Response
Field Hex Byte | Field Hex Byte
Slave address 01 Slave address | 01
Function 03 Function 03
Start address Hi 00 Byte count 02
Start address Lo 01 Data Hi 01
No of registers Hi | 00 Data Lo 2C
No of registers Lo | 01 CRC Lo B8
CRC Lo D5 CRC Hi 09
CRC Hi CA

‘E Before writing to the SR55, initiate several Modbus Reads to ensure that the master’s
addressing and configuration are correct.

WRITE SINGLE REGISTER

Description: writing in a single register of the holding type.
* Function code: 06

Query Response
Field Hex Byte |Field Hex Byte
Slave address 01 Slave address | 01
Function 06 Function 06
Address Hi 00 Address Hi 02
Address Lo 0C Address Lo 0C
Force data Hi 00 Force data Hi | 00
Force data Lo 09 Force data Lo | 09
CRC Lo 48 CRC Lo 88
CRC Hi 0C CRC Hi 77
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MoDBUS SERIAL COMMUNICATIONS (CONTINUED)
WRITE MULTIPLE REGISTERS

Description: writing register blocks of holding register type (block R/W limited to 8 registers).
« Function code: 16

Query Response
Field Hex Byte | Field Hex Byte
Slave address 01 Slave address | 01
Function 16 Function 16
Address Hi 00 Address Hi 02
Address Lo 0C Address Lo 0C
Force data Hi 00 Force data Hi | 00
Force data Lo 09 Force data Lo | 09
CRC Lo 48 CRC Lo 49
CRC Hi 0C CRC Hi B4

MEMORY MAP

SR55 Modbus communication is based on reading or writing equipment parameters from or
to the holding registers. The data addressing is zero offset, such that the parameter Modbus
address corresponds to the register number.

Parameter Modbus Data Address
Modbus Address |Decimal Hexadecimal
0000 0 0000h

0001 1 0001h

0128 128 0080h

MESSAGE TIMING

In the RTU mode there is no specific start or stop byte that marks the beginning or the end
of a message. Indication of when a new message begins or when it ends is achieved by the
absence of data transmission for a minimum period of 3.5 times the transmission time of a
data byte. Thus, in case a message is transmitted after this minimum time has elapsed; the
network elements will assume that the first received character represents the beginning of a
new message.

. Message [
[ |
T3.5x Tinterval T3.5x
—t— ——
T11 bits.
Time
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NETWORK COMMUNICATIONS — ETHERNET/IP AND MoDBuUS TCP

COMMUNICATION MODULE OVERVIEW

Three communication modules are available which allow network communication and control
for the SR55 soft starter.

e SR55-CM-ENETIPZ2 for EtherNet/IP network communication

e SR55-CM-ENETIP for EtherNet/IP network communication.

» SR55-CM-MODTCP for Modbus network communication.
All modules have two RJ45 ports for daisy chaining to multiple starters. These ports act as a
switch. It does not matter which port you connect to.
Install the applicable communication module in the SR55 option module slot per the
hardware installation instructions in the “Accessories” chapter of this user manual.

REFER TO THE INSTALLATION INSTRUCTIONS IN THE “ACCESSORIES” CHAPTER OF THIS USER MANUAL BEFORE ATTEMPTING TO
INSTALL THE COMMUNICATION MODULES.

MODULE INSTALLATION — SR55-CM-ENETIP2, SR55-CM-ENETIP AND SR55-CM-MODTCP

Great care must be taken to properly seat the
communication modules into the SR55 soft
starter without damaging the connection
pins. Refer to the detailed instructions in the
“Accessories” chapter of this user manual.

HINGED FRONT ACCESS
COVER RELEASE TAB
2

FUTURE
USE PORT

REMOVABLE COVER PLATE V
FOR COMMUNICATIONS
OPTION MODULES

SR55-xxx Bottom View

SR55-CM-ENETIP

SR55 CONFIGURATION
The SR55 will automatically configure when the option module is installed.

IP ADDRESS CONFIGURATION
Use the IP address configuration tool available from:
http://support.automationdirect.com/downloads.html
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COMMUNICATION MODULE FRONT PANEL INDICATOR LIGHTS

FRONT PANEL INDICATORS

NETWORK COMMUNICATIONS — ETHERNET/IP AND MoDBUS TCP (CONTINUED)

Item Front Panel Diagram

1 | Network Status LED LED State Description

2 | Module Status LED 1 > 6 5 Off No link, no activity

3 | Network Interface, Port 1 Green Link established (100 Mbit/s)
4 | Network Interface, Port 2 Green, flickering | Activity (100 Mbit/s)

5 | Link/Activity Port 1 Yellow Link established (10 Mbit/s)
6 | Link/Activity Port 2 Yellow, flickering | Activity (10 Mbit/s)

LED State Description LED State Description
Off No power or no IP address Off No power
Green Online, connections active Green Controlled, Run state

Green, flashing
Red
Red, flashing

Online, no connections active Green, flashing
Red

Red, flashing

Not configured or idle state

Duplicate IP, fatal error Major fault

Connection timeout

Recoverable error(s)

MobBUS TCP NETWORK COMMUNICATIONS
The SR55-CM-MODTCP Modbus communication module offers the following functionality:
¢ Dual switched RJ45 communication ports
« 256 bytes of I/O data in each direction
+ 100 Mbps full duplex
 Supports 4 simultaneous (master) connections
All Modbus functions and addresses that are available in the preceeding “Modbus Serial
Communications” section of this chapter are also available via modus TCP.

SR55 uses Protocol Addressing (Base 0); not PLC Addressing (Base 1). If you are not using
the correct selection, all the addresses will be off by 1. Recommended test: monitor a non-
critical parameter such as Start Time (address 7104), then manually change the value on the
touchscreen and verify that Modbus master actually sees the correct changes.
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ETHERNET/IP NETWORK COMMUNICATIONS
The SR55-CM-ENETIP2 EtherNet/IP communication module offers the following functionality:
* CIP Parameter Object Support
Implicit and Explicit messaging
¢ Dual switched RJ45 communication ports
10/100 Mbps full duplex
7 Input Words from the network master to the SR55
5 Output Words from the SR55 to the network master

The SR55-CM-ENETIP EtherNet/IP communication module offers the following functionality:
* CIP Parameter Object Support
« Implicit and Explicit messaging
« Dual switched RJ45 communication ports
 10/100 Mbps full duplex
2 Input Words from the network master to the SR55

+ 2 Output Words from the SR55 to the network master

ETHERNET/IP CONTROL (SR55-CM-ENETIP2)
The interface is supported by the EDS file provided for the SR55-CM-ENETIP2 by HMS Industrial
Networks.
The Class1/Implicit cyclic connection is facilitated through the 150 and 100 assemblies
described in the EDS.
Connection 150 (0x96), O->T, requires the controlling system/PLC to supply seven words of
data which dynamically configure the function of the host SR55 starter, as well as select any
required data to return through T->0 as it is connected.
In the simplest control mode, the first 16-bit word (1) can be used to enable or disable the
control bits described below. See Table 1 to describe each bit’s function. To make bits 0 to 3
visible to the SR55 starter, bit-4(Network Control) must be set.
The next two words (2,3) allow the PLC to set discreet values into selected parameters. Word
2 is used to select the parameter that is to be written to and word-3 carries the value to be
assigned to that parameter(1). Note that word 3 is a 32-bit container and thus allows writing
of values of up to 32 bits long. PNU’s that require values less than 32 bits will ignore/truncate
the more significant bytes passed into the word 3 during the assign process. If word-2 is set
to zero, no data will be assigned. Note also that PLC output array will normally have to be
specified as eight 16-bit words and the ladder logic will need to split a 32-bit data word in to
what would be word-3 and word-4 of that working array. The entire O->T message size must
be specified as 16 bytes long.
The last four 16-bit words (4,5,6,7) allow the selection of what Parameter data will be returned
in the T->0 frame “Selected Parameter n Value” described in Table 2. Each address set to zero
will cause the return value of 0.
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

WORD BITs

Table 1: Connection 150 O->T message frame

Value

Note

Bit 0: Start/Stop
Bit 1: Freeze Ramp
Bit 2: Reset
! 16 Control Word Bit 3: External Trip
Bit 4: Network Control
Bit 5-15 Reserved
2 16 Write Select PNU Address Address w.here word 3's yalue is assigned to. If zero/
null there is no copy assignment.
Value written to the Write Select PNU (assigned in
3 32 Write Value word 2, above). If the PNU expects a 16-bit value, then
only Least Significant 16bits are copied.
4 16 Read Select PNU 1 Address Selects the first datum copied to connection 100
5 16 Read Select PNU 2 Address Selects the second datum is copied to connection 100
6 16 Read Select PNU 3 Address Selects the third datum is copied to connection 100
7 16 Read Select PNU 4 Address Selects the fourth datum is copied to connection 100

In response Connection 100 (0x64), T->0, delivers five 32-bit words contain the status and
requested parameter data. Word 1 carries the status and any fault code. Table 2, describes the
meaning of each of the 6bits making up the status report. If bit-1 (Trip) is set then the upper
16-bits of the status word will contain the trip code that describes the fault. See the main
SR55-synergyTM manual for lists of Trip codes. The remaining four words will contain any
parameter values corresponding to the selected parameter addresses specified in the last four
words of Connection 150.

WORD BITs

Table 2: Connection 100 T->O message frame

Value

Status

Note
Status value defined as:
Bit O: Error/Fault/Trip
bit 1: Running
Bit 2: Ramping Up
Bit 3: End Of Start
Bit 4: Current Limited
Bit 5: iERS Active
Bit 6: Stopping
Bit 7: Network Control Active
Bit 8-15: Reserved
Bits 16-31 Trip Code

Selected PNU 1 Value

If a value is less than 32 bits it will be assigned to the least significant
part. If larger then 32 bits it will be truncated to its 32 bit least
significant part.

Selected PNU 2 Value

..as above

Selected PNU 3 Value

Selected PNU 4 Value

Page 5-10
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Class 3 Explicit packets
All the datum described in the class 1 section can be addressed individually as explicit/class 3
messages using the following CIP addressing.

Table 3: Explicit packets

Name Read Only Bytes Class Hex Instance Hex Attribute Hex
Control Word 2 A2 2 5
Status Yes 4 A2 3 5
Write Select PNU Address 2 A2 100 5
Write Value 4 A2 101 5
Read Select PNU 1 Address 2 A2 102 5
Read Select PNU 2 Address 2 A2 103 5
Read Select PNU 3 Address 2 A2 104 5
Read Select PNU 4 Address 2 A2 105 5
Selected PNU 1 Value Yes 4 A2 106 5
Selected PNU 2 Value Yes 4 A2 107 5
Selected PNU 3 Value Yes 4 A2 108 5
Selected PNU 4 Value Yes 4 A2 109 5
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

ETHERNET/IP CONTROL (SR55-CM-ENETIP/SR55-CM-ENETIP2)

# | Description Read Only? | Implemented?

1 |Run Forward N Y The drive profile used by the interface

2 | Run Reverse N N is currently that provided by the

3 | Fault Reset N Y SR55-CM-ENETIP2 Module and is dictated
4 | Net Control N Y by the EDS file.

5 | Net Reference N N The EDS describes parameters that

6 | Speed Reference | N N can be accessed explicitly in an Acyclic

7 | Torque Reference | N N manner. Not all of these parameters are
8 | Faulted Y Y implemented in the SR55 soft starter. See
9 | Warning Y Y the following table. CIP paths from these
10 | Running Forward | Y Y parameters are described in the EDS.

11 | Running Reverse | Y N The EDS also describes the 25 Implicit

12 | Ready Y Y Cyclic connections, each of which will set
13 | Ctrl From Net Y Y and/or get a combination of the above

14 | Ref From Net Y N parameters. The following examples are
15 | At Reference Y N for connection 6 (Extended Control).

16 | Drive State Y Y

O -> T Packet (Control) |Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl |Bit0

Byte 0 - - #4 - - #3 - #1

Byte 1 - - - - - - - -

T -> O Packet (Status) Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl |Bit0

Byte 0 - - #13  (#12 |- #10  |#9 #8

Byte 1 #16

Note: When a cyclic connection is established and Bit4 (Net Control) is set, the network

has control of the SR55 soft starter and any other control from the SR55 front touchscreen,

switches, or Modbus interface will be overridden.

EDS FILE

Page 5-12

EDS files for the SR55-CM-ENETIP and SR55-CM-ENETIP2 are available on the item pages of the
AutomationDirect website:

https://www.automationdirect.com
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

USING THE IP CONFIGURATION TooL (IPCONFIG)
The IP address of the SR55 is set using the Anybus IPconfig utility available from:
http://support.automationdirect.com/downloads.html.
This section explains how to install the IPconfig utility and how to set the SR55’s IP address.
Unzip the file to a temporary folder and run the executable.

r ~
[ 1 ] Setup - IPconfig | = &]

Welcome to the IPconfig Setup Wizard
This will install IPconfig on your computer.
Itis recommended that you dose all other applications before continuing.

Click Mext to continue, or Cancel to exit Setup.

[ . ]I Cancel

Follow the steps through the installation.

Once the installation is complete, run application from the folder that it was installed to
(usually the HMS folder in the Start menu). In Windows 8, from the home tile screen, simply
type in “ipconfig.” Typing any text on this screen will open the Search dialog. The program
IPconfig is the configuration tool from HMS.

Search

Everywhere -

ipconﬁg|

I IPconfig

u ipconfigexe

If you use the Desktop most of the time in Windows, right click on this file and select “Pin to
Taskbar” to always have quick access to the file from the desktop.

The SR55 with the installed SR55-CM-ENETIP module needs to be installed on the same
network as the PC running the Ipconfig application.

The messaging uses broadcast and will not go through routers.

‘E It is highly recommended to disconnect the PC from any network and have only the SR55 and
the PC connected via an Ethernet switch (not a router) or an Ethernet cross-over cable.
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

Use a switch or crossover cable to connect the starter to the SR55.

Start the Ipconfig software. Press the Scan button to have the PC scan for an SR55. The
IPconfig utility will automatically find the SR55 units on the network.

If the SR55 is not found, click on the Settings button, then choose “Broadcast from a specific
Network Interface Controller.” This could be required if there are multiple network cards on
the PC. Click OK, then Scan for SR55 units again.

Below shows a screen capture of an SR55-077 and an SR55-242 daisy chained from one to

another.
nIPconfig =] &
P | SN Gw | DHCP| version | Typs | Mac |
0.0.0.0 0.0.0.0 0000  On 1021 Anybus-CCModbus-TCP (2-Por)  00-30-11-0E-02-09
10110234 25625600 0000  OfF 1021 Amybus-CC Modbus-TCP (2-Porf)  00-30-11-0E-01-F1

Seftings | Scan Exit |

Select the Anybus module in the window and double click on it. This will bring up a window to
set the network settings to values appropriate to the network that it will be running on.
wa [t iS very highly recommended to set DHCP to OFF. Otherwise, the Ethernet address of the
‘E SR55 could be changed by a DHCP server at a future time. Setting DHCP to OFF will ensure
that the SR55 maintains the same IP address.

= S
0 Configure: 00-30-11-0E-0A-44 [
Ethernet configuration
IP address: | 0.1 .0 . 2% DHCP
" 0On
Subnet mask: | J85 . 285 . 0 . 0
& 0Off

Default gateway: | o . 0.0 .0

Primary DNS: | o .0 .0 .0

Secaondary DNS: | o. 0.0 .0

Hostnarme: |

Paszzword: [ Change password

|
Mew pazsword: |

Set Cancel
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Once the settings have been entered, click on the “Set” button and the Anybus module is now
configured and ready to be used. Itis not recommended to use DHCP, as the address could be
changed. The starter’s control power will have to be cycled for the correct settings to show up
on the touchscreen.

TROUBLESHOOTING
If you do not see modules showing up in the IPconfig screen check the following:

* That the SR55-MODTCP or SR55-ENETIP(2) module is inserted correctly, and MS LED is on or
flashing green. See module installation instructions in this SR55 user manual.

* That the module appears in the Networks menu under Home >> Device >> Networks. If the
module is not recognized the center selection text will read "Anybus” instead of “ModbusTCP
or "Ethernet IP”

« On the PC, run “emd” from the Start Menu (or type “cmd” from the Windows 8 Home tile
screen) to get a command prompt. Test the physical connection between the PC and the
starter. Type “ping” and the address the SR55 should be set to. Press Enter.

« If the PC can see the starter, valid data will be returned:

o7 Command Prompt - B -
C:\>ping 10.11.0.236

Pinging 10.11.8.236 with 32 bytes of data:

Reply from 10.11.0.236: bytes=32 time=2ms TTL=30
Reply from 10.11.0.236: bytes=32 timez1ms TTL=30
Reply from 10.11.0.236: bytes=32 time=1ms TTL=30
Reply from 10.11.0.2368: bytes=32 time=1ms TTL=30

Ping statistics for 10.11.0.236:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Tms, Maximum = 2ms, Average = 1ms

C:\>
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

« If the PC is set to a different IPv4 network than the SR55, ie., both PC and SR55 are not set to

the same first two octets (10.11.xxx.xxx in this example), the following error will be returned:

o7 Command Prompt - B -
C:\>ping 10.11.0.236

Pinging 10.11.8.236 with 32 bytes of data:
172.20.1.7: TTL expired in transit.
172.20.1.7: TTL expired in transit.

Reply from 172.20.1.7: TTL expired in transit.

Reply from 172.20.1.7: TTL expired in transit.

Ping statistics for 10.11.0.236:
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),

C:\>n

« If the IPv4 Ethernet address is incorrect, the following error will be returned (notice that unlike

the previous error, this error returns “Destination host unreachable”):

oo Command Prompt — B
C:\>ping 10.11.0.250

Pinging 10.11.8.250 with 32 bytes of data:

Reply from 10.11.0.200: Destination host unreachable.
172.20.1.7: TTL expired in transit.
172.20.1.7: TTL expired in transit.
172.20.1.7: TTL expired in transit.

Ping statistics for 10.11.0.250:
Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),

C:\>

« If Ping from the PC to the SR55 does not work, please recheck that a cross-over cable or an

Ethernet switch (NOT a router) is being used to connect the PC to the SR55.

« Also check that the header pins between the comm module and the SR55 were not bent

(extreme care must be taken when inserting the module into the starter).
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|
ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

CONNECTING TO THE SR55-CM-ENETIP2 MODULE THROUGH I/0 (IMPLICIT MESSAGING)

The example below is taken from a commercially available PLC interface and should be
transferable, with the appropriate changes, to others. EIP Client Properties Tag names are just
specified for this example. The IP Address would be changed to suit.

EtherNet/IP Client Properties X

[ Use Structure | SRSSEDS ~| [

Device Name |SR55EDS TCP Connected | TCPConnected

Ethernet Port | CPU-ETH-Ext Adapter Name |AdapterName

IP Address |10.10.112.119 Wendor ID |VendorID
TCP Port Number 44818 TCP/IP Error | TcpIpError
[ Close unused CIP Session after 30| secs
[] swap Byte Order

From EDS: CompactCom 40 EtherMet/IP(TM)
W Exclusive onner(1)

Enable |Msg1Enable Connection Cnline | Msg 1ConnOnline

General Status |MsglGenStatus
[[]Enable Routing  Slot Mumber 1} Extended Status ~ | e
Status Description |Msg15tstusDesc

T->0 (INPUT) | ©->T (OUTPUT) | CONFIG DATA
Target To Originator (INPUT) Data

Delivery Option | FMulficast
RPI Time (msec) 100 (1 -3200)

Assembly Instance/Connection Point 100 | (0x64)

Specified Message Size Range (20, 20) | Show EDS Parameters
Message Size from Array (bytes) 20
Datatype Integer, 32 Bit, 1D Array
Data Array |SR5505taInEDS w | || (5 elements)

Number of Elements He

Moritor Cancel Help

T->0 setting reflect Table 2 contents.

EtherMet/IP Client Properties X

[#] Use Structure  |SRSSEDS | [

Device Name |SRSSEDS TCP Connected | TCPConnected

Ethernet Port | CPU-ETHExt Adapter Name |Adapteriiame

IP Address |10.10.112.119 Wendor ID |VendorID
TCP Port Number 44818 TCP/IP Error | TcplpError
[[] Close unused CIP Session after 30 secs
[] Swap Byte Order

From EDS: CompactCom 40 EtherNet/IP(TM)
LJ\}' Exdlusive owner(1)
Enable |Msg1Enable Connection Cnline |Msg1ConnOnline
General Status |Msg1GenStatus
] Enable Routing Slot Number [ Extended Status v | e
Status Description | Msg1StatusDesc

T->0 (INPUT) ©->T (OUTPUT) | CONFIG DATA
Originater To Target (OUTPUT) Data

Indude Status Header (When chedked the message size will be increased by 4 bytes)
RPI Time (msec) 100 | (1 - 3200)

Assembly Instance/Connection Point 150 | (0x96)

Spedfied Message Size Range (16, 16) | Show EDS Parameters
Message Size from Array (bytes) 16
Datatype Integer, 32 Bit, 1D Array
Data Array |SR55DataQutEDs ~ | | | (4 elements)

Number of Elements A=

Moritor Cancel Help

O->T settings reflect Table 1 contents. Note that this is specified as an array of 16 bit integer.
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)
There is no configuration data required, but the HMS module requires that it is enabled with
zero content as shown here.
EtherMet/IP Client Properties x
[A] Use Structure  |SRS5EDS ~ | [
Device Name |SR55EDS TCP Connected | TCPConnzcted
Ethernet Port | CPU-ETH-Ext Adapter Name |Ad: ame
IP Address | 10.10.112.119 Wendor ID | Ve
TCP PortNumber | 44818 TCP/IP Error |TcplpError
[[] Clase unused CIP Session after 30 secs
[ 5wap Byte Order
From EDS: CompactCom 40 EtherNet/IP(TM)
E‘}\ Exdclusive owner(1)
Enable |Ms: Connection Cnline |1
General Status
[[] Enable Routing  Slot Number Extended Status ~
Status Description  Msa
T->0 (INPUT) | ©->T (OUTPUT)” CONFIG DATA
Configuration Data
Enable Configuration Data
Assembl [Connection Paint if(ox1
Array Tag (%) Parameter Table
Message Size (bytes) 0 = | (Message size is fixed by EDS)
Mame Data Type Bits[Start] (Range) Offset Bit (Byte) Value
Monitor Cancel Help
Ladder logic will need to be written which can load the required control bits into SGYDataln(1).
The example below is using a bank of switches, each of which are assigned to a Boolean which
in-tern are packed into the first word of the O->T frame defined above.
1 2 K] 4 £ E 7 S k] 10 11
CORY DATA
Siource Destination
IM_Switchl  S&Y_Cntrl_Start
Enable IM_Switchz  SGY_Critrl_Freeze
IM_Switch2  SGY_Cnbel_Reset
IM_Switchad  SGY_Crtel_External_Trip
IM_SwitchE  SGY_Cntrl_Mebwork_Contral
Type Copy Walus
PACK BITS
Eit Murnber Input Output SGEYDatalnl 1)
1 SEY_Cnbel_Start
z SEY_Crtrl_Fraeze
3 SGY _Cntrl_Reset
4 SGY_Crtel_External _Trip
c SGY_Crtel_Mebwark _Cantral
E 1}
Enable ; g
k] 0
10 0
11 1]
12 1}
12 1}
14 1}
15 1}
16 0
The remainder of the O->T frame will need to be populated as show below. Note the
unpacking of the 32bit values into the two successive 16bit array members.
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

Enable

Enable

Source
SEY_PHUAdress_To_rite  SGYDataln(2)
Type Copy Value

COPY DATA
Destination

Enabla

LINPACK WORD

Source SGY_PMUYalue_To_‘Write Position 1 SGEYDatalng3)

Position 2 S&EYDatalng4)

Unpack Type: Diword to word

Source
SGEY_PMUAddress1_To_Read
SGEY_PMUAddress2_To_Read
SEY_PMUAddress3_To_Read
SEY_PMUAddress4_To_Read

Type Copy Yalue

COPY DATA

Destination
SGEYDatalngs)
SGEYDatalnie)
SGEYDatalng7)
SGEYDatalnis)

The T->0 frames members can be copied piece wise with the status word being stripped out.
The following example shows this with the added functionality creating a description string of

the status for MMl use.

1 2 3

4

Enable

9

Enable

UMPACE WORD

Source SGYDataOut(l) Paosition 1 S&Y_Statusis

Pagition 2 S&Y_FaultCaode

Unpack Type! DWford bo Word

Enable

UMPACK BITS

Input SGY_Stabusle Bt Mumber Output

SEY_Status_Tripped_Faulied
SEY_Status_Running
S&EY_Status_End_OF Start
SEY_Status_Current_Limited
SEY_Status_ERS_Ackive
S&EY_Status_Stopping

SV _Status_MNebwork_Critrl_Active

R N I NUIEN

SEY_Status_Running

S&EY_Status_End_OF Start

COPY DATA

ce Destinalion
SGY_Status_String

Type Copy Walue

PACK STRIMG

s
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| 1 | Enshle| Source  Length Decimal Digits Destination SGY_Status_String
|| | "Starling" 11
2lign Left
SGY_Status_Running SEY_Status_End_OF Start SEY_Status_ERS_Ackive PACK STRING
| 1 Enahle| Source  Length Decimal Digts Destination SGEY_Status_String
] ] I "Running’ 11
2lign Left
SGY_Status_Running SGY_Status_ERS_Active PACK STRING
| 1 Enable| Source Length Decimal Digits  Destination SGY_Status_String
|| || "Running with IERS" 17
2lign Left
SGY_Status_Running SGT_Stabus_Current_Limited PACK STRING
| 1 Enable| Source Length Decimal Digits  Destination SGY_Status_Sting
|| || “Running with Current Limit" 25
2lign Left
SGY_Status_Running SiEY_Status_Stopping PACK STRING
| 1 | Enable| Source Length Decimal Digits  Destination SGY_Status_String
|| || “Stopping” 25
2lign Left
SGY_Status_Running SEY_Status_Stopping PACK STRIMNG
| | Enahle| Source  Length Decimal Digts Destination SGEY_Status_String
I ] "Stopped’ 25
align Left
’ PACK STRING
SGY—Stal”‘—T"TDE‘:'—FE“'"Ed Erabie| 520 Length Decimal Digits  Destination S&Y_Status_String
nab® ! “Tripped with code * 17
[ SGT_FaultCode 7
2lign Left
' PACK STRING
SGV—Stat“S—Ne"l‘“°|rk—c”trl—Ac""e Erabie| 520 Length Decimal Digits  Destination SGY_Status_String
Dae L Rt Ackive =" 17
[ SGY_Ststus_String 25
2lign Left
' PACK STRING
ST _Stahus_Hebwork_critrl_Active Erabie| 520 Length Decimal Digits  Destination SGY_Status_String
Da0e L Rt Inactive - 17

SGY_Status_String 5

Align Left
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

CONNECTING TO THE SR55-CM-ENETIP MODULE THROUGH 1/0 (IMPLICIT MESSAGING)
The connection parameters for Connection 6 (Extended Control) are as follows:

Page 5-20

. T->O (Input Data) Connection Point Assembly Instance value is 71.

. T->0O (Input Data) Size is 4 bytes.

. The Data format for Status is shown in the “Input Data Setup” screen capture.

. O->T (Output Data) Connection Point Assembly Instance value is 21.

. O->T (Output Data) Size is 4 bytes.

. The Data format for Control is shown in the “Output Data Setup” screen capture.
. No Configuration data is required.

To start the SR55, a value of 33 should be placed into Byte 0 of the Control data.
33 equates to Bit 0 (Run Forward) On and Bit 5 (Net Control) On.

To stop the SR55, a value of 32 should be placed into Byte 0 of the Control data.

32 equates to Bit 0 Off and Bit 5 On.

To reset faults on the SR55, a value of 36 should be placed into Byte 0 of the Control data.

36 equates to Bit 2 (Fault Reset) On and Bit 5 (Net Control) On.

The following images are an example setup of I/O (Implicit Messaging) to the SR55 EtherNet/IP

adapter from a Productivity Series CPU.
INPUT DATA SETUP

- 1
EtherNet/IP Client Properties [
Device Name  |myDevice TCP Connected | tcpConn - _
Ethernet Port | CPU-ETH-Ext - Adapter Name  |adapMame - _
IP Address |10.11.0.235 Vendor ID | venID - | [
TCP Port Number 24318 TCPJIP Error | tcpIFErT v | [eaed]
Close unused CIP Session after 30 | secs
bl
Swap Byte Order
[ ermse1” OMsG1
Enable |2yl v | [eae] Connection Online | connOnlinel0 M
General Status | genStatlo _
Enable Routing Slat Number a Extended Status  |extStatio _
Status Description | statDescripIO _
T->0 (INPUT) | O-=T (OUTPUT) | COMFIG DATA
Target To Origingtor (INPUT) Data
Delivery Option | Multicast -
RPI Time (msec) 250
Connection Paint 71| (0x47)
Datatype: Integer, & Bit Unsigned, 1D Array
Data Array  |inArrayIO - _
Message Size (bytes): 4
Mumber of Elements 4
Moniitor ok | | Cancel | | Help
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

OuTPUT DATA SETUP

i A"
EtherMNet/IP Client Properties Iﬁ
Device Mame |myDevice TCP Connected | tcpConn - E]
Ethernet Port .CPU—EI'H—E}(t = Adapter Name |adapMame - E]
| IP Address |10.11.0.236 Vendor ID | venID - E]
TCP Port Number 24318 TCP/IP Error | tepIPErT - E]
|| Close unused CIP Session after 30 | secs
n
|| Swap Byte Order
@ Bewse1 omMse1
Enable | enablelQ - E] Connection Online  |connOnlineI0 - E]
General Status  |genStatlo - E]
[C] Enable Routing  Slot Number 0 Extended Status | ext5tatio - E]
Status Description | statDescripIO - E]
T-=0 (INPUT)- O-=T (OUTPUT) | COMFIG DATA
Originator To Target (OUTPUT) Data
RFI Time (msec) 250]
Connection Point 21| (0x15)
Datatype: Integer, 8 Bit Unsigned, 1D Array
Data Array |outArrayIQ - E]
Message Size (bytes): 4
Mumber of Elements 4
Include Status Header
o) [ ) [
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[
ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

CoNFIG DATA SETUP (NO CONFIG DATA)

( EtherMet/IP Client Properties Iﬁw
Device Name |\myDevice TCP Connected | tcpConn - E]
Ethernet Port :CPU—EI'H—E}(t - Adapter Name | adapMName - E]
| IP Address |10.11.0.236 Vendor ID |venID - E]
TCP Port Mumber 44818 TCPIP Error | tcpIPErr - E]

|| Close unused CIP Session after 30 | secs

|| Swap Byte Order

@ ermse1’ OMse1

Enable | enableIC - E] Connection Online  |connOnlineIQ - E]
General Status  |genStatlo - E]

[C] Enable Routing  Slot Number 0 Extended Status | extStatio - E]
Status Description  |statDescriplO - E]

T->0 (INPUT) | O-=T (OUTPUT)- CONFIG DATA
Configuration Data
[~] Enable Configuration Datz

Connection Paint 0 {0x0)
Datatype: —
Data Array
Message Size (bytes): 0

Mumber of Elements o

Tia ” Cancel H Help
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|
ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

CONNECTING TO THE SR55-CM-ENET MODULE THROUGH EXPLICIT MESSAGE:
There are a few different objects that can be read or be written to via Explicit Messaging:

Description Read Only? | Service Class Instance | Attribute
Run No 16 (0x10) 41 (0x29) 1 3

Fault Reset No 16 (0x10) 41 (0x29) 1 12 (0x0c)

Network Control No 16 (0x10) 41 (0x29) 1 5

Faulted Yes 14 (0Ox0e) 41 (0x29) 1 10 (Ox0a)

Warning Yes 14 (0x0e) 41 (0x29) 1 11 (0x0b)

Running Forward Yes 14 (0x0e) 41 (0x29) 1 7

Ready Yes 14 (Ox0e) 41 (0x29) 1 9

Control from Network | Yes 14 (0x0e) 41 (0x29) 1 15 (0x0f)

Drive State Yes 14 (0x0e) 41 (0x29) 1 6

With the exception of the “Drive State” parameter, all of the other parameters either require a
value of 1 or 0 for SET (16), and will return a value of 0 or 1 on the GET (14) parameters.

To run the starter, a value of 1 must be set in the “Network Control” parameter first and then a
value of 1 can be sent to the “Run” parameter to start the motor and a value of 0 to the same
parameter to stop the motor.

If the Communications Trip parameter is enabled, a message must be sent to the starter at
a faster rate than what is configured for the Timeout parameter. It is typical in this situation
to poll the “Faulted” parameter to view the state of the starter along with keeping the
Communications Trip from enabling and stopping the motor.

If communications are interrupted for a long enough period to invoke the Communications
Trip fault, the following sequence is required to restart the motor:

. Send a 0 to the "Run” parameter.

. Send a 1 to the “Fault Reset” parameter.

. Send a 0 to the “Fault Reset” parameter.

. Now you can restart the motor by sending a 1 to the “Run” parameter.
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

EXPLICIT MESSAGE INSTRUCTION EXAMPLES (FROM PRODUCTIVITY SERIES CPU)
EXAMPLE INSTRUCTION FOR SETTING THE STARTER TO NETWORK CONTROL (PRODUCTIVITY CPU)
( EtherNet/IP Explicit Message (EMSG)

-

Connection |Unconnected MSG - Complete Complete -
Service 'Generic v. Success |Success -

Service ID 16 | (0x10) Error |Error

[
| -]
Device Mame imyDevice vi In Progress |InProgress - G
-]
[--]
-]

Class ID 41 (0x29) Timeout |Timeout -

Attribute ID 5[{0x5) Exception

ExcRespons
Response 5tring HERESpOnsE

Instance ID 1| (0x1)
T->0 (IMPLT)
[] Enable Input
Datatype: —
Data Array
Message Size (bytes): 0
Mumber Elements
0->T (OUTPUT)

Enable Output
Datatype: Integer, 8 Bit Unsigned, 1D Array

Data Array |MetControlByte - B

Message Size (bytes): 1

Mumber Elements 1

[] Show Instruction Comment

Tl ][ Cancel ” Help
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

EXAMPLE INSTRUCTION FOR CONTROLLING THE START AND STOP OF THE MOTOR (PRoDUCTIVITY CPU)

(VALUE OF 1 TO START AND 0 TO STOP)

EtherMNet/IP Explicit Message (EMSG)

Device Mame .myDevice
Connection | Unconnected MSG

Service | Generic

Service ID 16| (0x10)
Class ID 41| (0x29)
Attribute ID 3| (0x3)
Instance ID 1{(0x1)
T->0 (INPUT)
[] Enable Input
Datatype: -—
Data Array

Message Size (bytes): 0
Mumber Elements
O-=T (OUTPUT)

Enable Output

Data Array |RunContral

Message Size (bytes): 1

Mumber Elements 1

[] Show Instruction Comment

In Progress

Datatype: Integer, & Bit Unsigned, 1D Array

: emsgl -

S5
[z
InProgress - G
-]
-]
(2]

Complete | Complete -
Success |Success -
Errer |Error
Timeout | Timeout -
Exception
ExcResponse
Response 5iring P
v [
ok | [ Cancel l [ Help
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

EXAMPLE INSTRUCTION FOR READING BACK THE FAULT STATUS OF THE STARTER (PRODUCTIVITY CPU)
EtherMet/IP Explicit Message (EMSG)

£ emsgl -

Device Mame .myDevice v- In Progress | InProgress - G
Connection |Unconnected MSG - Complete | Complete - G
Service | Generic - Success |Success - G
Service ID 14| (OxE ) Errar |Error
Class ID 41| (0x29) Timeout [Timeout - G
Attribute ID 10| {OxA) ;
Exceptllon ExcResponse
Response String
Instance ID 1|(0x1)
T-=0 (INPUT)
Enable Input
Datatype: Integer, 8 Bit Unsigned, 1D Array
Data Array |Faultstatus - B

Message Size (bytes): 1

Mumber Elements 1

O-=T (OUTPUT)
[~] Enable Qutput
Datatype: -—

Data Array
Message Size (bytes): 0

Mumber Elements 1

[7] show Instruction Comment

Ok |[ Cancel ” Help
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ETHERNET/IP NETWORK COMMUNICATIONS (CONTINUED)

EXAMPLE INSTRUCTION TO RESET ANY FAULTS ON THE STARTER (PRODUCTIVITY CPU)
EtherMNet/IP Explicit Message (EMSG)

i emsgl -

Device Name | myDevice - In Progress InProgress - E]

Connection |Unconnected MSG - Complete | Complete -
Service | Generic - Success |Success -
Service ID 16 (0x10) Error |Error
Class ID 41| (0x29) Timeout | Timeout -
Attribute ID 12 [{0xC) Exception
. ExcResponse
Response String
Instance ID 1/(0x1)
T-=0 (INPUT)
[7] Enable Input
Datatype: —
Data Array

Message Size (bytes): 0

Mumber Elements

0-=T (OUTPUT)
Enable Output
Datatype: Inteqger, & Bit Unsigned, 1D Array

Data Array FaultReset - E]

Message Size (bytes): 1

Mumber Elements 1

[] Show Instruction Comment

o) (o ) b
Drive State

Byte Value | State Description
1 Startup
2 Ready & Stopped
4 Running
5 Stopping
6 Fault Stop
7 Faulted
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