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Section 1: Specification

1.1 Application

The board may be fitted to the following controls:
e (PAK2: all firmware versions.
e EN7000: Firmware version V1.12 onwards.

Note that both require the use of NetFlash V1.17 or higher.
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Fig. 1 The EtherNet/IP adapter board (W293261).

1.2 Functionality

The board provides the control with the following additional functionality:
e Cyclic I/O control using EtherNet/IP implicit messaging (class 1
connection).
e Parameter programming using EtherNet/IP explicit messaging.
e |/O and parameter programming using Modbus TCP/IP.
e A connection for NetFlash software.

These connections are available simultaneously and are in addition to those
available through the Ethernet port on the main board.
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1.3 Set up

Users must set the following parameters on the control:
e |P address
e Sub-net mask

e Gateway address
This may be done by using the WSP3, touch-screen or NetFlash.

T E 2 [Teatway(0]  MACID
o N | 192 |s410ECoF 7688 Ml

_ IP Address[1]  Sub-net mask[1] | Gateway[1] Adapter

168 1 255 i 168 V1.00

com2 | comz " IP Address[2] Sub-net mask(2] ..__QFM:}‘“Y{Q]
. 0 255

[ Ethemeup — " IPAddress[3]  Sub-netn Gateway(3] |
192.168.0.130 Initialise 130 ( V| 254 Q

Fig 3 Adapter parameters on touch-screen.
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Fig 4. Adapter parameters on NetFlash.

The hardware address (MAC ID), adapter version code and status can also
be read.

In all cases, the control must be restarted
before the new settings will take effect.
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1.4 Status

The adapter board has two LEDs which indicate the board status
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Fig 5. LEDs on adapter board

On power-up the LEDs perform the following sequence, as defined by the
EtherNet/IP specification:

LE1 LE2 Duration s
Green | Off 0.25
Red Off 0.25
Off Green 0.25
Off Red 0.25

After the power-up sequence, the LEDs indicate as follows:

LE1 (left): adapter board status:
GREEN OK
RED Fault

LE2 (right): network status:
GREEN flashing Ready, no EtherNet/IP connection.
GREEN solid  EtherNet/IP class 1 connection.
RED flashing EtherNet/IP class 1 connection lost.
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1.5 Cyclic I/O via EtherNet/IP (class 1 connection)

To have the EtherNet/IP connection activate the inputs to the welding control,
access the control configuration parameters (using WSP3, touch- screen or
NetFlash) and select

I/O SOURCE : COM6-E/IP

then restart the control.

The controlling device (usually a plc) must then be set up to initiate the
connection. The following screen-shot shows the required parameters:

Add Class1 Connection P
Originatar-»T arget [0-+T) Connection Parameters Caonnection Rate
& Connection Faint W 0->T Packet Rate [mz]: 100
T-»0 Packet Rate [mz]: 100

" Connection Tag |

0-»T Production Inhibit Timeout [ms]: |0

Data Size [byptes) |4 v Run/ldle Header
(bytes] T-»0 Production Inhibit Timeaut [ms]: {0

Target-»Originator [T-+0) Connection Parameters

; ; Connection Type 1
& Connection Paint [100
BHEECHC: eI 0->T Tranport Tupe: W

~ :

Connection Tag | T-»0 Tranport Type: W
Data Size [bytes] |48 [ Run/ldie Header Transpart Trigger: |E_I,Jc:|ic ﬂ
Redundant Owner Cannection Timeout Multiplier: 16 x>
[ Redundant Qwrer T->0 Priority: Scheduled -

0

CO0 value 0->T Priority: Scheduled -
ROO value 0 b

[v Keep TCP connection active during connection
Configuration

Configuration Instance: 1

Module Configuration Data - Each byte iz 3 2 char
hew value, separated by a space [ie. 0a 26 3]

-

0k Cancel

Fig 6. 1/0O connection parameters

As can be seen above, the control accepts 4 bytes of input information and
produces 48 bytes of output. This should be interpreted as 2 16-bit words
(input) and 24 16-bit words (output) in little-endian format (Isb sent first). The
definition of these words can be found in the manual for the control, under
‘Modbus mapping’ in the Modbus 1/O section.
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1.6 Parameter programming via EtherNet/IP

This is achieved through the use of the EtherNet/IP explicit messaging
service.

The following services are implemented:

Service Code
Get attribute single OE (hex)
Set attribute single 10 (hex)

With each of these services, the following objects are available:

Parameters Class ID | Instance | Attribute ID | Size

Weld program | 96 (hex) 1 0 to FF (hex) | 128 bytes
Electrode 97 (hex) 1 0Oto7 128 bytes
Calibration 98 (hex) 1 0Oto 7 128 bytes
Configuration | 99 (hex) 1 0 128 bytes

Data should be interpreted as 16-bit words, in little-endian format (Isb sent
first). The definition of these words can be found in the manual for the control
in the ‘Programming’ section.

For example, to modify a weld parameter in program p (0 to 255)
1. Get the weld program from the control by sending the explicit message:

Service Class ID | Instance | Attribute ID | Data
OE (hex) 96 (hex) 1 p none

This returns the 64-word (128 bytes) program structure.
2. Modify the parameter(s) as required.
3. Send the modified program back to the control with the explicit message:

Service Class ID | Instance | Attribute ID | Data
10 (hex) 96 (hex) 1 p 128 bytes
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1.7 MODBUS TCP/IP ports
The adapter board also supports MODBUS TCP/IP. There are two
simultaneous MODBUS connections:

Port Note
COoM4 503 Normally used by NetFlash
COM5 502

1.8 Cyclic I/O via MODBUS TCP/IP

To have the MODBUS connection activate the inputs to the welding control,
access the control configuration parameters (using WSP3, touch- screen or
NetFlash) and select

I/O SOURCE : COM5

then restart the control.

1.9 Parameter programming via MODBUS TCP/IP

This is identical to the functions available via the Ethernet port on the main
board. Please see the control technical manual.
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10 examples

This section presents two examples showing how to connect an Allen Bradley
CompactLogix PLC with an EN7000 control via EtherNet/IP, using Allen Bradley
Studio 5000 software. The examples may also be used for an iPAK2 with minor
differences. Refer to the iPAK2 Technical Manual for details.

2.1 Exchanqging cyclic I/O Data using EtherNet/IP

In this example, the PLC will be used to exchange cyclic I/O information with an
EN7000 by using EtherNet/IP Implicit Messages (class 1 connection).

The EN7000 must first be added to the PLC project. In Studio 5000, while
Offline, right-click on the EtherNet/IP gateway in the I/O configuration and select
New Module

=3 1rengs

- Y, Logical Model
3-+= VO Configuration

: £ PointlO
() (0] 1769-L16ER-BB1E ENTO
5 Embedded 'O

# (1] Embedded Discrete
L3 Expansion VO, 0 Modules

T3 1/69-LIOE R-BB18 EN7000_
B ETHERNET-MODULEEN ~
4 m ¥
Tre Cantrallar Cirna 'Fr. I Aanirsal Orasnivar |

Select Generic Ethernet Module and click Create

Im Energy Horage

Mo Edts a 10 Select Module Type

‘ontroller Drganizer el e —
(21 Controller Fault Handler -
85 Powes-Up Handler genenc|
E1- S0 Tasks
—-58 MainTask
i £ MainProgram
(21 Unscheduled
—}-i=4 Motion Groups
(X1 Ungrouped Axes
(53 Add-On Instructions
=) €5 Data Types
7). Cf, User-Defined
L Strings
Cjp Add-On-Defined
4 Predefined
- L8 Module-Defined
[ Trends
., Logical Model
=1-E3 170 Configuration
-} & PointlO r
(10 1763-L16ER-BBLE ENTO) 2of 410 Module Types Found o Eavories)
5-E5 Embedded O |
i # (1] Embedded Discrete [F] Close on Create [ Create | Close [ Help |
[T Expansion 170, 0 Modules
=< FE, S ——————————
| [ 1769-L16ER-BB1B ENT000_
Al FTHFRNFT-MODUFFN. ~

Category |

4
ETHERNET-MODULE Generic Ethemet Module Communication I
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In the Module Properties window, enter the information below:

¢ Name for the new Ethernet module. In this example, the module will be named
EN. This will create EN:C, EN:l, and EN:O Controller Tags in Studio 5000 for use
in the program Tasks.

e Select the Comm Format (data type) as Data-INT

e Enter the IP address for the module. The IP address of the EN7000 in this
example is 192.168.0.100. Remember to restart the EN7000 after setting its IP
address.

e Enter the Assembly Instance parameters. For the EN7000, these values should
be Input = 100, Output = 150 and Configuration = 1.

e Enter the Size of the input and output data corresponding to the data sizes
configured for the EN7000, in this case 24 words In and 2 words Out. The Size of
Configuration is 0.

e Click on OK to confirm the module properties and continue. The EN7000 has
now been added to the 1/0O configuration in Studio 5000.

ekl el

New Module ﬁ
Type: ETHERNET-MODULE Generic Ethemet Module
Vendor: Allen-Bradley
Parent: Local
Name: EN Connection Parameters
Assembly
Description: - Instance: Size:
Input: 100 24 = (ebi)
: Output: 150 2 5 (16bi)
(o Format:| Data - INT - ~
ormm Lot \exa Corfiguration: 1 0 =] @b
Address / Host Name
@ IP Address: 192 . 168 . 0 . 100
Host Name:
[¥/] Open Module Properties oK ]' Cancel ] [ Help ]
—

EthernetlP adapter (W293261) V1.00 manual.doc Issue 4 26/06/2019 Page 9



EtherNet/IP

adapter board_(W293261)

¢ Right click on the EN Ethernet module in the project explorer tree and select
Properties.

¢ Inthe Module Properties window, click on the Connection tab. Enter the
Requested Packet Interval (RPI). For this example, 100 (ms) is entered.
Check the box Use Unicast Connection over EtherNet/IP.

e Click on OK to confirm.

-

# | Module Properties Report: Local (ETHERNET-MODULE 1.001)

| Gonera | Carmection | Modue infa
I Requested Facket Interval (RPI) No0D={ms (1.0-3200.0ms) I

__ lnhibt ModJle

| Major Faut On Cortroler F Cornaction Fais Whis in Run Mod=
I %] Use Unicas Connection aver Etherhiet/IP I

Modue Fault

Status: Offine | OK J | Canoal o Hap
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Create three User Defined Data types (UDT).
Right Click on the User Defined folder and select New Data Type.

These data types will be used to map the EN7000 1/O to tags in the PLC. Refer
to Section 5 — ‘MODBUS Mapping’ in the EN7000 Technical Manual for the
definition of the bits contained in the Input and Output words. These bits will be
included in their respective UDT. Each data type should have 16 bits. Any
unused bit not dedicated to a specific function should be created as “Reserved”
(ResXX).

e UDT EN7000_Read Outputs_0 — Bits described in Read_Outputs_[0] channel,
Address %IWO0

e UDT EN7000_Write_Inputs_0 — Bits described in Write_Inputs_[0] channel,
Address %QWO0

e UDT EN7000_Write_Inputs_1 — Bits described in Write_Inputs_[1] channel,
Address %QW?2

-0 =
o e ENDOCO_Read Outputz 0 Data Type Sce 4 bytes

Hame DataType Description
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Create the three tags described below with their corresponding data types. The
meanings of the bits contained in these words are described in the section
‘MODBUS 1/O’ in the control Technical manual.

Data Type
EN7000_Read_Outputs_0

EN7000_ Write_Inputs_0
EN7000_Write_Inputs_1

Tag
EN7000_Output_0

EN7000_Input_O
EN7000_Input_1
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Create three copy (COP) instructions. Keep in mind that the Outputs of the
EN7000 are Inputs to the PLC and vice versa.

e Rungs 0 and 1 are used to copy the EN7000_Input_0 and EN7000_Input_1
tags to words 0 and 1 of the PLC EIP Output message.

e Rung 2 is used to copy word 0 of the PLC EIP Input message to the
EN7000_Output_0 tag.

od-Un A Aarms £ BA 4 TimerCounter 0 Inpubflutput & LCompare X Comoubellsth f Movellogcal f Flefime. f Fie=hit 4 Zsquences f Frogram Coaln

l & ER [3 B3 e x| w
1 Viree word 0 of ehe Inpuss to the ENTOD0
o
Cogy File —
Seurce ENTODO_npul 0
Desl EM.O.Dada[d]
Langt: 1
Wirke word 1 of the inpuls e the ENTI0D
COs
Copy File —
Sgurce ENTODO_input_1
Dest En-0.Data[1]
Lzngth 1
Read word 0 of the contnol cutpust status of the ENTO00
—op—
2 1 Copy File —
Sgurce EM:LDsia[l]
Dasd ENTOOD_Output_o
Lengin 1
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The logic below shows how some of the tags created above are used to control
the EN7000. Rung O is used to enable the Weld On mode from the PLC. Rung
1 shows example Cycle Start logic. The Cycle Start tag is not part of the
EN7000. Itis shown to represent the user’s logic.

Note: the Start, Weld On, and Stop inputs must be linked on connector X3 even if
they will be used via the PLC. Refer to Section 4 — ‘Discrete I/O’ in the EN7000
Technical Manual for details.

Evabie W tiode g
Weld_Wode_Ena ENTDOO_ingut_0.Weid On
11 3
1L {3
Samplke Cyda Stan kogic to rigger millsie weld program
Cycie_Start ENTOO0_Owiput_0.Fauk  ENTOOC_Owipus_0 Ready  ENTOOC_Dwipuf _DEDS ENTCM_npar_0 Start
f s [ T - JE - 3/ E 1
o =i - AL 1B o e
ENTOO0_Inpis_0 S5art

Any of the 24 Output words of the Modbus I/0O map may be read by the PLC
following the method above. The rung below shows how to read the Pre-heat,
Main-heat, and Post-heat values of the weld after receiving the End Of Sequence

signal.
Read he valuss of tha weld currant afler the weid
ENTO00_Chetput_0.EQS COR COR
J [ Copy Fie ———— Copy Fie —_—
Source EN:1 Data[18] Source EM:1.Daka]18)
Dect ENTO00_Pre_Heal Currenl Dest ENTO00_Wsin_Current
Length 2 Length 2

e
— Copy Fie _—

Source EM LD=ata[20]
Dest ENTDOO_Post Heal Currend
Length 2

Note: if using NetFlash software and a PLC simultaneously, the values displayed
in NetFlash will need to be read from the EN7000 to get the current value of any
parameter modified by the PLC.
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2.2 Exchanging Program Data using EtherNet/IP

This is achieved through the use of the EtherNet/IP explicit messaging service.
Explicit messages are sent based on a programmed logic event (e.g. pressing a
button on an HMI). As an example, the PLC will be used to send Explicit
Messages to the EN7000. This example shows how Program 0O may be modified
via an HMI. The HMI code is not described here, only the Explicit message
details.

Refer to the ‘Parameter Programming via Ethernet/IP’ section above and note
the following parameters:

e Service Code = Set Attribute Single: 10 (hex) or Get Attribute Single: OE
(hex)

e Class Code = Weld Program: 96 (hex)

e Instance Code =1

e Attribute Code = Program 0: 00 (hex)

Create the following tags:

e Get_Program_0_Data, Data type INT[64], used for 64 words containing
Program O data read from the EN7000
e Set Program_0_ Data, Data type INT[64], used for 64 words containing
Program O data sent to the EN7000
e Message Get Program_0, Data type Message, tag used in the
Message instruction
e Message_ Set Program_0, Data type Message, tag used in the Message
instruction
e Sch_0 xx, Data type Bit / Word, xx corresponds to the words or bits as
defined in the Weld Program Parameter table of Section 13 —
‘Programming’ in the Technical Manual. These tags are used to
1. store the Program O parameters read from the EN7000
2. modify their value via an HMI,
3. send them to the EN7000 after editing.
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Create the rung below. The Timer and One Shot Rising instructions prevent the
message instruction from executing excessively. Any other user defined logic
may be used. After adding the Message instruction, click on the edit box as

shown.

Timer for enabling Message instruction

TMR_Get_Sch_0.0N Ol 0SR
| — f— Timer On Delay One Shot Rising
Timer TMR_Get_Sch_0 Storage Bit 0SR_Get_Sch_0 SBes
Preset 250 Output Bt OSR Get Sch_0 Ena |€0BY—
Accum 137

Read current values of Weld Schedule 0 from the EN7000

OSR_Get_Sch_0_Ena MSG
1 E Message ENDE—
Message Control Message_Get_Program_(} E] DN—

s ER

The dialog box is displayed. Enter the values shown in the Configuration tab.

r & B
Message Configuration - Message_Get_Program_ 0 ﬁ
T
Message Type: [CIP Genem v.]
Service A . - ; -
service | et Attrbute Singe | | =]
e Class: 96 (Hex) | pesination [ Get_Program_0_Dat |
Instance: 1 Attribute: 0 {Hex) Element: ———
Rew 18g.. |
@ Ensble O EnableWating O Stadt ODone  DoneLength: 0
® Emor Code: 1680001 Bdended Emor Code: 16:20000_0204 [] Timed Out «
Emor Path: EN
Emor Text: Connection failure
e o
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Click on the Communication tab. Click Browse to expand the Ethernet gateway.
Click on ETHERNET-MODULE EN to select the message path. Click OK.

—
. g T 2 |1
Massage (.aﬂ_ﬁgur.b-u M'Hg t_ﬁd_pru-gum_ﬂ & parameisrs in e bulfer sre replace
= = —— Bt Lo the Limet
|{;u-f9._m-. Communicaion | Tag
& Pah EN . Browss | lessage ingtruction
1 Lok
E r
s L] Me;;—uge Path Browser g
froadcad -
|
Commurication Methad Path: B
i I | EN
L
qd [ = =5 LD :‘:;:dl.;uum
= PortiD |
Cornocied e Eorneciors 5 109 1763-L16ER-B8 18 ENO00_iP Ax2
=5 Embedded 110 |
| i (1] Evbedded Discrete_I0
] Expanman VD, 0 Medules |
® Enstie O Erable Wiatng U Stat 2 Dond =¥ Bhemal R
ial
® Evor Code 1650001 Extended Bmor Code: 1520000_03 Al ETHERNET MODULEEN |
Emor Path. EN ; |
Error Text: Connecton falure 3 |

Click on the Tag tab. Enter the message tag name Message_Get_Program_O.
Click OK.

Message Configuration - Message_Get_Program_0 M

Configuration | Cnmmunlcatlnn] Tag |

Name: Message Get Program ()
Description:
Type: Hase

Data Type: MESSAGE
Scope: (5 EN7000_iPAK2
Extemal Read Write

Access:
® Enable ) Enable Waiting i Start 3 Done Dore Length: 0
@ Eror Code: 1650001 Exterded Emor Code: 16#0000_0204 [] Timed Out «
Emor Path: EN
Error Test: Connection failure
| Cancel || Apply Help
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Create the rung below. This rung will copy the 64 word array
Get_Program_0_Data read from the EN7000 in the previous rung to the
Set_Program_0_Data 64 word array.

| Copy Weld Schedula 0 1o the weld schadule baing adiled in the fellowing rungs

Spurce Get Program_0_Data[d]

Desi Set_Program_0_Data[d]

Copy File
‘ Langth =

At this point, any parameter from the HMI may be used to modify Program 0 in
the EN7000. Referring to the ‘Weld Program Parameters’ in the Technical
Manual note the parameter, data type, and limits. In the rung below, Sch_0_xx
(where xx = Pre_Squeeze_Time) may be coppied from the HMI to the
Set_Program_0_Data[1] tag. Notice the value from the HMI is contained in the
limits of 0 — 99 cycles as described in the Technical Manual. This method may
be used for any Program O parameter being modified from the HMI.

LW

Lrb"‘

LimE Test (CAG) Copy Fie

Lo Limk o Source Sch_0_Pra_Squesze_Tme
Dest Sel_Program_0_Data{1]

Teat Sch_0_Pre_Squeaze_Tima Langth 1

LE
High Limik a8

Once all desired parameters in Set_Program_0_Data have been modified, they
may be sent to the EN7000 as shown below. The Timer and One Shot Rising
instructions prevent the message instruction from executing excessively. Any
other user defined logic may be used. After adding the Message instruction, click
on the edit box as shown.

Timer for enabling Message instruction
TMR_Set Sch_0.08 O 03R
5 E Timer O Delay = EN)==——| On= Shot Rising
Timer THR_Set Sch 0 Storage Bi OSR_Set Sch_0 w56 e
Preset 250 DN }— Output B84 O02R_Set_Sch_0_Ena [H{0E)}—
Accum 137 &
Zend the revised weld schedule parameters to Schedule 0 i the ENB0O1
QSR_Saf_Sch_0_Ena WEG
1 F Wessage EN3—
Wessage Comtrol Message_Set_Prograr O by ]
1 ER—
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The dialog box is displayed. Enter the values shown in the Configuration tab.

; ==

Mezzage Configuraton - Message Set Program 0

Corfiguration | Commuricabion | Tag

Memage Type: CIF Genenc =
?;:ﬂ Sai Aliibube Singls w | [JSource Bement: -SE“LF":TEI'H'F_I:I_J:IuIL
Source Lergth: 128 = {Byb=s]

i i Class:  9g ["E:'::' [ e I = = - =1

Irstarce: § Atrbute: HE ' I-II'ET
W

i Bnabla O Enable Wafting 1 Stan # Ciong Core Length: 0
o Emor Code Extended Emor Code: [ Timed Cut *
Emor Path: EN
Emor Tea B .
| 0K || Cancel o | Heb
_
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Click on the Communication tab. Click Browse to expand the Ethernet gateway.
Click on ETHERNET-MODULE EN to select the message path. Click OK.

—
y e - . Gat B i
Sia0e Lgpoump Mt.-..-dgl:_ut{ rogram.0 & parameiers in e bulfer are repace
: e lo the Emer
| Conbiguraton Communcaton |Tag
& Pah EN F Boves.. _' riu:r ingtryction
'
= r
= B Mesiage Path Browser g
Commyrication Methag Path: [l
3 : M
[ =3 LD Corfiguration
B FortlD [
Cormocied e Farrmcio] & 10 1763-L16ER-8818 ENTO00 PRI
=5 Embedded 10 I
i (1] Evbedded Discrete 10
] Exparaisn 10, 0 Madiies
@ Ensbie ) Enable Viatng (0 Stae 2 Dony = Bremat e T
® Ero Code 1620001 Extended Emor Code ‘-'Em:l_l:ﬂ 1 g ETHERNET MODULE EN [
Emor Fath. EN
Emor Text: Connection fadure
Ok | Cai
- =1 Cancel s
| . L
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Click on the Tag tab. Enter the message tag name Message_Set Program_0O.

Click OK.
Message Cenfiguration - Message_Set_Program_0 I&
| Corfiguration | Communication | Tag |
MName: Message Frogra
Description: o
Type: Base
Data Type: MESSAGE
Scope: @ EN7OD0_iPAKZ
Edemal ReadWrite
Access:
i3 Enable ) Enable Waiting i Start ® Done Done Length: 0
i3 Emor Code: Extended Emor Code: [] Timed Qut €
Emor Path: EM
Emor Tesd:
0K | [ Canesl || Apply Help

Note: if using NetFlash software and a PLC simultaneously, the values displayed
in NetFlash will need to be read from the EN7000 to get the current value of any
parameter modified by the PLC.
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