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1 Notes

1.1. Structure of the
guide

1.2. Typographical
Conventions

Enumerations

Actions

Syntax

Cross-references

1.3. Symbols

1.4. Abbreviations

1.5. Deviating views

www.balluff.com

The guide is organized so that the chapters build on one another.
Chapter 2: Basic safety information.
Chapter 3: The main steps for installing the device.

The following typographical conventions are used in this Guide.

Enumerations are shown in list form with bullet points.
. Entry 1,
« Entry 2.

Action instructions are indicated by a preceding triangle. The result of an action is indicated
by an arrow.

»  Action instruction 1.

%  Action result.

»  Action instruction 2.
Procedures can also be shown as numbers in brackets.

(1) Stepno.1

(2) Stepno.2

Numbers:

Decimal numbers are shown without additional indicators (e.g. 123),

Hexadecimal numbers are shown with the additional indicator hex (e.g. 00nex) or with the
prefix “0x” (e.g. 0x00)

Cross references indicate where additional information on the topic can be found.

ﬂ Note

This symbol indicates general notes.

A Attention!

This symbol indicates a security notice which most be observed.

BNI Balluff Network Interface

| Standard input port

EIP EtherNet/IP™

EMC  Electromagnetic Compatibility
FE Function earth

(@) Standard output port

Product views and illustrations in this manual may differ from the actual product. They are
intended only as illustrative material.

SBALLUrF
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Balluff Network Interface EtherNet/IP™

2  Safety

2.1. Intended use

2.2. Installation and
startup

2.3. General safety
notes

2.4. Resistance to
aggressive
substances

Hazardous
voltage

www.balluff.com

This guide describes The BNI EIP-... serves as a decentralized input and output module for
connecting to an EtherNet/IP™ network.

A

Attention!

Installation and startup are to be performed only by trained specialists. Qualified
personnel are persons who are familiar with the installation and operation of the
product, and who fulfills the qualifications required for this activity. Any damage
resulting from unauthorized manipulation or improper use voids the
manufacturer's guarantee and warranty. The Operator is responsible for
ensuring that applicable of safety and accident prevention regulations are
complied with.

Commissioning and inspection

Before commissioning, carefully read the User's Guide.

The system must not be used in applications in which the safety of persons depends on the
function of the device.

Intended use

Warranty and liability claims against the manufacturer shall be rendered void by damage

from:

Unauthorized tampering

Improper use

Use, installation or handling contrary to the instructions provided in this User's
Guide.

Obligations of the owner/operator

The device is a piece of equipment in accordance with EMC Class A. This device can
produce RF noise. The owner/operator must take appropriate precautionary measures
against this for its use. The device may be used only with a power supply approved for this.
Only approved cables may be connected.

Malfunctions

In the event of defects and device malfunctions that cannot be rectified, the device must be
taken out of operation and protected against unauthorized use.

Intended use is ensured only when the housing is fully installed.

A

Attention!

The BNI modules generally have a good chemical and oil resistance. When
used in aggressive media (eg chemicals, oils, lubricants and coolants each in
high concentration (ie, low water content)) must be checked prior application-
related material compatibility. In the event of failure or damage to the BNI
modules due to such aggressive media are no claims for defects.

Attention!
Disconnect all power before servicing equipment.

Note

In the interest of product improvement, the Balluff GmbH reserves the right to
change the specifications of the product and the contents of this manual at any
time without notice.

SBALLUrF



3  Getting Started

3.1. Module overview
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Overview BNI EIP-xxx-105-2015
Mounting hole 10 Port14/15
EtherNet/IP™ port 2 11 Port 06 /07
Display 12 Port04/05
Power IN 13 Port02/03
Status-LED: Communication / Module 14 Port 00/ 01
Port 08 / 09 15 Power OUT
Pin/Port LED : Signal status 16 Labels
Port 10/11 17 EtherNet/IP™ port 1
Port 12 /13 18 Grounding connection
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Balluff Network Interface EtherNet/IP™

3  Getting Started

3.2. Mechanical The module is attached using 2 M6 screws and 2 washers.
connection Isolation pad as accessory available

3.3. Electrical
connection

Power Supply

Pin Function Description
1 +24 V Actuator power supply
2 +24 V Module / sensor power supply
ouT 3
2 ov GND module / sensor and actuator supply
o O \
N o o /2
7/8” female
Note
ﬂ Provide sensor/bus power and actuator power from separate power sources if
possible.

Total current <9A. The total current of all modules may not exceed 9A even
when daisy chaining the actuator supply.

Attention!

Do not separate supply voltages

Non-separate voltage supply circuits for sensor and actuator can result in
undesired voltage drops in the sensor supply when switching actuators.

» Therefore always use separately protected voltage supplies for sensors and
actuators.

Also be sure to sufficiently dimension the voltage supply of the device in order to
cover startup and peak currents. Design the fusing concept accordingly.

Grounding
Note
n The FE connection from the housing to the machine must be low-impedance
and kept as short as possible.
Ethernet IP M12, D-coded, female
Interface
2 Pin Function
1 Tx+ Transmit Data +
1 3 2 Rx+ Receive Data +
3 TX- Transmit Data -
4 4 Rx- Receive Data -

www.balluff.com
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3

Getting Started

I/O-Port

www.balluff.com

M12, A-coded, female

Pi Function
n 104 202 302
1 +24V, 200mA n.c. +24V, 200mA

1l o 50 3 2 Input n.c. Input / Output 2A
3 GND GND GND
4 Input Output 2A Input / Output 2A
5 FE FE FE

Note

For the digital sensor inputs follow the input guideline per EN61131-2, type 2.

Note

Each output serves a maximum current of 2 amperes. Total current of the

module has to be lower than 9 amperes.

Note

Unused /O port socket must be fitted with cover caps to ensure IP67 protection

rating.

SBALLUrF
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Balluff Network Interface EtherNet/IP™

4  Technical data

4.1. Dimensions

4.2. Mechanical data

4.3. Operating
conditions

4.4. Electrical data

www.balluff.com
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224,0
209,4
6,5 M12x1 (8% 7/8" M12x1
| ] ]
3| 8
| 1

30,5 25,0 25,0 25,0 7/8" M12x1 1,8
Housing material Die case zinc, matt nickel plated
Enclosure rating per IEC 60529 IP 67 (only when plugged-in and threaded-in)
Supply voltage 7/8” 4-pin male / female
Input ports / Output ports M12, A-coded (8 x female)
Dimensions (W x H x D in mm) 68 x 224 x 37.9
Mounting type 2-hole screw mount
Ground strap attachment M4
Weight Approx. 670 g
Ambient temperature -5°C..70°C
Storage temperature -25C ...70°C
Supply voltage 18...30.2 V DC, per EN 61131-2
Ripple <1%
Input current at 24 V 130 mA

SALLUFF
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4  Technical data

4.5. Ethernet Ethernet IP port 2 x 10Base-/100Base-Tx

Connection for Ethernet IP port | M12, D-coded

4.6. Function
indicators

Cable types per IEEE 802.3

Shielded twisted pair min. STP CAT 5/ STP CAT 5e

Data transmission rate

10/100 Mbit/s

Max. cable length

100 m

Flow control

Half Duplex/Full Duplex (IEEE 802.3x-Pause)

Status-LEDs

BALLUFF |

US UA Mod Net

100 LK1 100 LK2

Port-Leds

Module status LED Status Function

green Output power OK

UA red flashing Low Output power (< 18V)
red No output power (< 11V)

US green Input power OK
red flashing Low Input power (<18V)
green flashing Wrong or no configuration on module

Mod |-dreen Modul operating
red flashing Fixed busclock is not possible
red-green flashing Initial sequence
off Module got no IP address
green flashing Module got IP, but no connection could be established

Net | green Connection established
red flashing Connection timeout
red-green flashing Initial sequence

100 off Bus clock: 10 Mbit/s
yellow Bus clock: 100 Mbit/s

LNK | green Data transfer

Port Each Port has two two-colour LEDs to indidcate the I/O-States.

Status Function Description

- | off I/O-State State of the Input or Output Pin is 0

E yellow I/O-State State of the Input or Output Pin is 1

o | red flashing Short-circuit Short-circuit between Pin 1 and 3

= | red Short-circuit Short-circuit to dedicated Pin

www.balluff.com
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Balluff Network Interface EtherNet/IP™

5 Integration

5.1. Integration into a
Rockwell RS
Logix 5000

www.balluff.com

Here you see an example of how the module can be integrated into a Rockwell RS Logix

5000:

First go offline

RSLogix 5000 - EIP_Firmware_Test _1756_in_Rockwell [1756-L61 20.12]*
File Edt View Search Logic Communications Tools Window Help

a=@
Rem Run 8 ¥ Run Mode
Norace
NoEdts
Brogram Mode .
— : T
= £ Controller EIP_ jell
B controller 1 Test Mode
3 controller
3 Power-Up K
=& Tasks
= £8 MainTask
@ £ MainPr( Controller Properties
(3 Unschedulea

= €31 Motion Groups
(7 Ungrouped Axes
(21 Add-On Instructions
= €31 Data Types
(Cj User-Defined
) O Strings
(i Add-On-Defined
i i Predefined
Ch Module-Defined
(3 Trends
= €3 1jO Configuration
= € 1756 Backplane, 1756-A10
4 [0] 1756-L61 EIP_Firmware_Test_1756_in_Rockwell
= 9 [2] 1756-ENBT/A Scanner_1
&5 Ethernet
= 8 [3] 1756-EN2T Scanner_2_Hich_Speed_Card
& Ethernet

Go offline from the controller

Right-click Ethernet (on the correct scanner card)
Select a new module

RSLogix 5000 - EIP_Firmware_Test_1756_in_Rockwell [1756-L61 20.12]*
File Edit View Search Logic Communications Tools Window Help

azE

Dffline . © RUN
No Forces b, I ok

T I7 BAT
ol 10

(23 Controller Fault Handler
(23 Power-Up Handler
= £ Tasks

= €@ MainTask
7] Q MainProgram
(3 Unscheduled Programs
=51 Motion Groups
(23 Ungrouped Axes
(1 Add-On Instructions
= €5 Data Types
Cj User-Defined
@ £ strings
i Add-On-Defined
g Predefined
3 Module-Defined
(3 Trends
=51 1f0 Configuration
= &3 1756 Backplane, 1756-A10
E{I [0] 1756-L61 EIP_Firmware_Test_1756_in_Rockwell
= [2] 1756-ENBT/A Scanner_1
&5 Ethernet
= ) [3] 1756-EN2T Scanner_2_High_Speed_Card

R —

Print. »

Create a module

SBALLUrF
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5 Integration

www.balluff.com

Then select the general Ethernet module as the ETHERNET module in the communication

path

Catalog | Module Discavery | Favortes|

Clear Filters Show Fiters ¥

Catalog Number Desciiion Vendor Category A
DalabtanS00Series 1D Readsr Cognex Corporat... Commurication
Dotabtan 8000 Series 1D Readr Cognex Coporat... Commuricalion
Dibveloght5730 Ethernet Ethermet Por on DiiveLogh730 Alenfiadey  Commurication
E1Plus Electrric Overosd Relsy Commurications Iterface Commuricali
E121 Flowserve 208Vac/24(ac/3257do Fieliance Electic  DPI to EtherNet/IP
El41.. Flowserve 400ac/4B0ac/E50de Reliance Electic  DP to EtherNet/IP
E151.. Flowserve B00Vac/810do Filiance Electic ~ DPI to EtherNet/IP
Etherliet/P SoflLogh5800 Etheet/IP AlenBradey  Commurication
ETHERNET BAIDGE__ Geneic Etherliet/P CIP Biidge Alen Bradle Commuricalion
ETHERNET-MODULE le Al (

ETHERNET PANELVIEW  Etherhiel/IP Panehview Mlergradey  HMI
ILX34-AENWG 1734 Wireless Ethemet Adapter, Twisted-Pair Media Prosoft Technol Communication
INDSEO Ethernet/IP Scale Terminal Meller Toledo  Commurication
IND780 Ethemnet/IP Scale Teminal MetlerToledo  Communication ¥
& | 2]
275 of 275 Modue Types Found
[] Close on Create:

Now enter a user-defined tag name to select the general format Data-SINT, to enter the IP
address of the module and to enter the correct connection parameters.

Type: ETHERNET-MODULE Generic Ethemet Module
‘Yendor: Allen-Bradley
Parent: Scanner_2_High_Speed_Card ;
e BNI_EIP_302.105_R015 Connection Parameters
Assembly .
Description: Instance: Size:

Input: w o |8 3]s

Output: I3 < | (Bhit)
Comm Format:| Data - SINT v C 0 S| (8bit)

Address / Host Name
® IP Address: 192 . 168 . 000 . 105

(O Host Name:

[¥] Dpen Module Properties [ oK ][ Cancel ][ Help ]

SBALLUrF
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Balluff Network Interface EtherNet/IP™

5 Integration

The new module and corresponding controller tags are generated automatically.

RSLogix 5000 - El

File Edit View Search Logic Communications Tools Window Help

2Ed & & B o o ‘BNI_EIP_SDEJUS_ZD{S_CTRE_::J N
Offline 0. I RUN

Offline —— Path: [A8_ETHIF-I\I
No Forces L = ok @ :

No Edi [T BAT

et 7 110

= 5 Controller EIP_Firmware_Test_1756_in_Rockwell
[ Controller Tags
(3 Controller Fault Handler
(21 Power-Up Handler
-6 Tasks
=48 MainTask
# % MainProgram
(23 Unscheduled Programs
=5 Motion Groups
(23 Ungrouped Axes
(] Add-On Instructions
(= £ Data Types
C& User-Defined
@ (g Strings
CE Add-On-Defined
i Cif Predefined
i (i, Module-Defined
(3 Trends
= £3] 1f0 Configuration
= B3 1756 Backplane, 1756-A10
9 [0] 1756-L61 EIP_Firmware_Test_1756_in_Rackwell
= 8 [2] 1756-ENBT/A Scanner_1
&5 Ethernet
= § [3]1756-EN2T Scanner_2_High_Speed_Card
= &5 Ethernet
f 1756-EN2T Scanner_2_High_Speed_Card

Ready

Then download the configuration

RSLogix 5 o ockwell [175
File Edit Yiew Search Logic Communications Tools Window Help

aEE & “ | BrI_EIP_508_105_7015_CTRL: v | BB 88,
!Jﬂline . ™ RUN 7] Path: IAB_ETHIP—1\'
No Forces Go Online @ -
No Edits Upload...
i Download
] Controller EIP_ Rinfoee Gell
@ Controller 1 A
3 Controller £

(3 Power-Up K 3 E
= £ Tasks F
=g MainTask
@ Q MainPr¢ Controller Properties
(23 Unschedulea progranms
= &3 Motion Groups
(23 Ungrouped Axes
(2 Add-On Instructions
= &3 Data Types
(i User-Defined
& £ strings
(@ Add-On-Defined
& (g Predefined
& Cjg Module-Defined
(3 Trends
= &3 1jO Configuration
= B3 1756 Backplane, 1756-A10
9 [0] 1756-L61 EIP_Firmware_Test_1756_in_Rockwell
= [2]1756-ENBT/A Scanner_1
&5 Ethernet
= [3]1796-EN2T Scanner_2_High_Speed_Card
=& Ethernet
f) 1756-EN2T Scanner_2_High_Speed_Card
§ ETHERNET-MODULE BNI_EIP_302_105_R01S

Download using current communications path

www.balluff.com
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5

Integration

www.balluff.com

When the download is done, you can observe and control the tags using the Controller
Tags option. Make sure you select the correct tag name, which you configured beforehand.
The input, output and configuration data for this is described on the following pages.

You can use these tags for the programming, too.

e Edt View Search Logic Commurications Toos Window Hep

BEE S JBE oo [emmmm.y ARG [E VY QG|
Rem Run 4 RunMode . Patc [AB_ETHIP-1\152168.0 150\Backplanel0* S ‘ ‘ ,
NoForces ».| [ Contioler 0K L"'
R g o e
S S ook 51
]

focncnee -1 X]| Er—— - v v
88 Emcv:ﬂ: ;1;: _ggwavejest_nsa,m_no(kweu [ Thane v Jre[sye A 5
(37 Controllr Fault Handler ||+ BNLEIP_302_105 R015.C o

(53 Power-UpHardler |~ n_er_a02105_pots! H

@ S Tasks || = eNLelP_a02.105_Rarsiaa 7
=g ManTask + BNLEIP_302.105_A1S1 Datsll] i

® (3 Mainprogram
(3 nscheduld rogyams ||+ eNEP_ 302 105 A1siDatal]

5 Moton Groups ||+ BNLEIP_302_105_AOT51.Datal2)
3 Ungrouped Aces ||+ BNLEIP_302_105_AIS Daal3]

(53 AddOn Instructions + BNL_EIP_302.105.R015 Datald]

) 65 DataTypes -+ BNI_EIP_302_105_R0151Datal5)

i

& EC: g::é?w | |+ BNLEIP_302.105 RO151Dalalf]
5, adkon Defined ||+ BNLEIP 302105 ROTS10ata7]

% g Predefined = BNI_EIP_302_105_R0150

# Ly odue-Defned — BNI_EIP_302 105 RO1E0.Data

: g Trends . -+ BNL_EIP_202_105_R015.0.0e0]
& E391j0 Corfiguration -+ BNL_EIP_202_105_RO5.0.0at41]

1756 Backplane, 1756-A10 —
9 [0] 1756-L61 EIP_Firmware_Test_1756_in_Rackwel ||+ BNLEIP_302.105 RO150.Datal2)
& § [2) 1756-ENBT/A Scanner I ||+ BNEP_202.105 ROT50.Daa3)

& Ethernet | |+ BNLEIP_302.105 RUIS0 Datol]
= 8 (30 1756-EN2T Scanner 2_High Speed_Card |+ BNI_EIP_302_105_RO15:0.Datf5]
=2 Ethernet

) 1756-EN2T Scanner_2_tigh_Speed_Card
) ETHERNET-MODLLE BNL_EIP_302_105 R0IS

53

4 » \Monitor Tags AEdiTags / &l

SBALLUrF
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Balluff Network Interface EtherNet/IP™

6

Configuration via Explicit Messages

QuickConnect

www.balluff.com

The QuickConnect function makes it faster to boot up and integrate the BNI EIP-302-105-
X015, BNI EIP-202-105-X015 and BNI EIP-104-105-X015 modules.

Enabling QuickConnect automatically takes over all necessary port properties on the module:

Static IP address

Ports at 100 Mbps full-duplex
Auto-negotiation disabled
Auto MDI-X disabled
Prepared for linear topology

You can configure QuickConnect via the following
class instance attribute of the explicit messages:

Class Instance Attribute Value
245 (OxF5) 1 (0x01) 12 (0x0C) 0: disabled (default)
1: enabled

Note
ﬂ For QuickConnect to be enabled, ACD (Address Conflict Detection) must also be
enabled. This is switched on by default.

The ACD can be reviewed and changed using the following class instance attributes of the
explicit messages:

Attribute
10 (Ox0A)

Value
0: disabled
1: enabled(default)

Instance
1 (0x01)

Class
245 (OxF5)

Overview of the QuickConnect classes and connection time:

BNI EIP-302-105-x015 HW 4 SW 2.6:
QuickConnect Class B, connection time 1 second

BNI EIP-202-105-x015 HW 4 SW 2.6:
QuickConnect is not supported.

BNI EIP-104-105-x015 HW 4 SW 2.9:
QuickConnect is not supported.

BNI EIP-302-105-x015 HW 6 SW = 3.6:
QuickConnect Class A, connection time 350 milliseconds

BNI EIP-202-105-x015 HW 6 SW = 4.2:
QuickConnect Class A, connection time 350 milliseconds

BNI EIP-104-105-x015 HW 6 SW = 3.6:
QuickConnect Class A, connection time 350 milliseconds

SBALLUrF
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6  Configuration via Explicit Messages

Rockwell
Automation Component

Supported Rockwell Automation Products

Products that
are Compatible
with
QuickConnect

Controller

ControlLogix® controllers:
« 1756-L6x
« 1756-L7x
GuardLogix controllers:
+ 1756-L6xS
« 1756-L7x5

All controllers require firmware revision 20.001 or later.

EtherNet/IP managed switch on the controller side

Stratix 6000 switches:
« 1783-EMS04T
« 1783-EMSO8T

Stratix 8000 switches:

« 1783-MS06T or 1783-MS10T

« 1783-RMS06T or 1783-RMS10T
« 1783-MXO08T or 1783-MX08F

EtherNet/IP communication modules

ControlLogix communication modules:
«  1756-EN2T with firmware revision 4.003
« 1756-ENBT with firmware revision 6.002

Application logic that uses generic CIP Messages to inhibit
and uninhibit /0 modules

Studio 5000 Logix Designer application, version 21.00.00
or later

or
RSLogix 5000 software, version 20.01.02

Source:

Allen-Bradley Ethernet/IP QuickConnect Application Technique

Page 13

www.balluff.com
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Balluff Network Interface EtherNet/IP™

6  Configuration via Explicit Messages

Example with
Rockwell
Components 1756-L6xS 1756-EN2T

Figure 3 - Example System Components

e Flectrical Lack Signal

= . I

CIE - Power Supply

o

-y :I- l: m QuickConnect

Tool Changer ArmorBlock /0 Modules

a )

1791ES-1B16 Modules

32156-MC

Source:
Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 12

Please also note the following:

e Direct connection between PLC and QuickConnect slave with crossover cable

e Slave-to-slave connection using patch cable

e For setting up the topology, only the linear topology with a maximum of 20 modules
on the tool side is permitted.

¢ If needed, only one managed switch may be used between the PLC and Ethernet/IP
slave.

e To trigger the QuickConnect sequence, an electrical lock signal is required that
reads in the supply voltage of the QuickConnect slaves via the controller.

www.balluff.com BALLUFF
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6  Configuration via Explicit Messages

PLC Program

www.balluff.com

Add ladder logic to inhibit and uninhibit QuickConnect I/ O modules:

« Run this logic in a periodic task with a recommended 10 ms updare rate.

Add Application Logic

« The logic examples shown contigure two ArmorBlock I/O modules.
Modify the code as needed to configure as many as 20 ArmorBlock [/O
modules.

IMPORTANT A connection time of 500 ms with 20 QuickConnect modules is
supported with only a ControlLogix 1756-L7x controller and
1756-EN2T communication module. For average connection times per
number of modules, see Average Timing with Rockwell Automation
Products on page 50.

Inhibit and Power Down

Add this logic to inhibit and power down the QuickConnect modules.

1. Rung 0: Inhibit the modules.

Before making a tool change, you must uninhibit the QuickConnect
ArmorBlock I/O modules mounted to the tool before powering down.
Use a GSV (Mode) instruction to monitor the present state of the modules
and one S5V (Mode) instruction per module to inhibit the modules.

The input condition to start the inhibit process must come from an
external input. For example, as the robot is traveling back to change out the
tool, this input condition must be enabled. By the time the tool is being
changed, the modules are inhibited and can proceed to powering down the
tool and modules.

Fevuest to_Jrbkit_OC_Modks  GC_BlockONE 0 GEY ac, 2 e 2 S5Y
4 E {ons el System Yaluz JE Set System Valus
ass Neme Markile Class Mame Wochle
Inztanca Mame @C_AnmarElocil netance Mame GC_ArmorBlockl
Attrbute hiame Made Atfrioute Mame Mode
Dre=t QC_AnmorBiock Mace: Source QC_SrmorBlocx Mode
4 %

3 ac_ 2 o IMode 2 Sy,
1 ==l System VYaue ! Set System Value —
s Neme Macke Clazs Mame Wedule
Irtance Mame  QC_ArmorBlock2 nestance Mame G _ArmorBiock2

N

Aftrbute Mame Mode Affribute Mame Mods
Dest GC_ArmorkchZace Sourca  GC_AemorEloci2biods
4 4+

Poreser_Doewn_Fienuest

Source:
Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 29

SBALLUrF
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Balluff Network Interface EtherNet/IP™

6  Configuration via Explicit Messages

www.balluff.com

2. Rungl: Vcril:}i the modules are inhibited.
After the modules have been inhibited, verify that the modules have
indeed been inhibited. Use one G5V {Enery Status) instruction per
module. When the Entry Starus value equals a decimal value of 24576, the
module can be disconnected from the robotic arm and powered down.
Powemr_Cown_Foeguesd Loty Tt 1
JE el Sy stam ok Wishend b
CimzE Hams Wehids Source O ArmorBloce] CenElsive
nstance Name  OC_anmorSkock] HETE
Adfrbute Hone EnbySintuz Wk 168000
Dazt (6 _AmoBbock1Crerlats
20575 o] Dt £ _AmorEkckiStalus
ML
£ GC_Sack1_rhibesd
— Loual L >
Sawes A QC_AmnoEkck ] Stetus
476
SowceB  GO_fmBuctbisl
zae7t o
Ot Symiee Valae Wikt R
Cags Mama Mok Source GC_ArmorBloceZCrenEtslue
biztooce Name 00 _AmorElock? w1276 4
Effrbute Name Crirysiatus Wik seton
Dozt GC_ArmorSock2CrcrsSints:
2657 4] Dt B0_AMIEKRSLE
TG -
=1 £€ _Flock_nhibksd
L Equnl 83
Souce 4 GC_annoriock2Ststus
ETEH
Soace B GC_SemorBincinkin
4575

3. Rung2: Power down the modul:ls.
This rung verifies that all the modules have been inhibited and powcrccl

dOWI’I. TI'iC tDOl and ITlOdLllCS €an bC ph}rsicall}n disconncctcd fFOITl ﬂ'lC

robotic arm.

| Fover_Down_Reouest  OF_Blooid_Inhites GO0 _Block?_Inhbned AN_aC_AnmerBiccks_iniibted

11 i I
1B = s

Prererup_Request
L

Rzl _bo_Inkisl G5 _Moddes
1

Power_Dorm_Resues
——

Source:
Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 30

SBALLUrF

18



6  Configuration via Explicit Messages

www.balluff.com

Uninhibit and Power Up

Add dhis |ogic to uninhibir and power up the Quic kConnect /0O modules.

1. Rung 3: Power up the modules.

Once the rool and module is connected, an cxternal input module sends an
electrical lock input signa|. On rcccipt of the signal, start a timer to k.ccp
track of how long the tool and modules have been connected.

Every QuickConnect ArmorBlock I/ module hasa delay time embedded
in its cleceronic data sheee (EDS) file. This delay time is the amount of
time the module takes to power up. The module takes about 300 ms to
fully power up before cstablishing a connection to the controller.

Ercirial Lok bpie  Dowesig Request

———————ToH:
B T v by x|
Tier O ArmorBockFoeer LT imes
40000 4D —
A um 1]

(=]

. Rung 4 Uninhibit the modules.

When the Timer. Acc is greater then or equal to the module delay time
(300 ms), use an S8V {Mode) instruction to uninhibir the module. Use a
G5V (Modc) instruction to verify the mode of the module at powerup.

GO_arnouSockiwode 2 GO_aArnuSockl wods 2

Ela CC_ShoohOnE 2 FE

| Btr Than o Ll e {os el Bystem Wk
Zourze A G0_AmaSockramerTiner SO0 Tiagz Hame [T
o+ naforce Hane G7_Anncrbioch |
Zoace B @ Bk iPoescilaTine Affrians Mot o
0w st GO Arnor Skl e

e

t] ot S5yt
Cimex e

AHriute batee

Cr_qrmardeckIods2 Gl _Smuleckitodzl

el Syglem Vahe T

sz Hane

Iratence Name GC_aqmorBlocki
[

Etribde Mo

Sowrce G2 ot e

e
e

A

Wocais
nelsroe ane O7_Annorine:2

=T
Dest QC_A-norElckI M

St 5 e ok —

Sl hans

o de
Iratanze isme CC_SrmoEkckz
[

Lt b s

SUTe  GC_ABici K
ir

Puset Lp_Aeouss

Source:

Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 31
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Balluff Network Interface EtherNet/IP™

6  Configuration via Explicit Messages

Fault State

Enable/Disable
Fault State

Fault State
Action

www.balluff.com

Source:

3. (Optional) Rung 5: Verify the medules arc uninhibiced.

Afrer the modules have been uninhibited, vcrif)' that the modules have
indeed been uninhibited. Use one GSV (Enery Seatus) instruction per

module. When the Entry Status value cquals a decimal value of 16384, the

module has been uninhibited.

Power_Lp_Remuast

-GSV
— Gl System Vale
Chazz Nama féccde
Inatenes Mame G0 _AnnorBioc
Lsinkuts hame ErtryStstus

Ciest 0 ArmorBlock] CrisnShatus
576

Pl

B s ke Miove
Source GC_AmctBiock] CnenStals

4575 &
Maszk 461000
Dest @C_ArmoeEkcid Shans

4575 &

O _ArmorBiocs _Cornectes

e GG

[ G=t System Vave
Chass Name [l
nEtance Mame GC_AmmorBiock2
Antrbute Dame EreryStacus
Desl CC_ArmorBloce2Crenstatus

METE *

P
Wiz bed Mo —
Source G Ao Bieck 20 nenElaus

4575 &
Mazk G000
Dest GC_Armor Bl 2Eaus

576 &

ECL
—— Euual

0 _ArmorBies?_Cornerted

Source A GC_Smordcck S
24576

Sowrce B QC_ArmoSlocknkialz
15364 #

Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 32

A safe state that the port is to take on in the case of a loss of bus communication can be

predefined for each output on the port pins.

The fault state settings can be configured using the following class instance attributes of the

explicit messages.

Class Instance Attribute Value

9 (0x09) 1-16 6 0: Fault state disabled
(corresponds to 1: Fault state enabled
outputs 0-15)

Class Instance Attribute Value

9 (0x09) 1-16 5 0: Output on
(corresponds to 1: Hold last state
outputs 0-15)

Note

The fault state settings are stored only temporarily in the module. They are deleted
ﬂ after a power reset.
To ensure a long-term fault state configuration, the configuration has to be
programmed via the PLC so that the settings are transferred to the module again
when the system is restarted.

SBALLUrF
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7 Process Data

7.1. Data
Configuration BNI
EIP-302-105-Z2015

7.2. Process Data
Inputs BNI EIP-
302-105-2015

7.3. Process Data
Output BNI EIP-
302-105-Z015

www.balluff.com

Please enter the following values to your Control System. They describe the datasizes for

input, output and config data.

Instance ID Data length
INPUT 100 8
OUTPUT 101 6

There are 8 bytes of Input data. Have a look at the tables below to see the mapping of the

process data inputs.

e Bi .
% t Description
7 6 5 4 3 2 1 0

0 | 132 | 134 | 122 | 124 | 112 | 114 | 102 | 104 | |nput data

1 | 172 | 174 | 162 | 164 | 152 | 154 | 142 | 144 | 104 >Inputon port 0 pin 4

2 sS3 s2 sS1 S0 Short circuit status
Short circuit between Pin 1 and 3

3 S7 S6 S5 S4 on stated port

4 | 022 | 034 | 022 | 024 | 012 | 014 | 002 | 004 | Overload status _
004 - Overload on port 0 pin 4

5 | 072 | O74 | 062 | O64 | O52 | 054 | 042 | O44 | only if port is configured as output
Power status

6 0 0 0 0 0 0 PS PA | PS: Sensor power
PA: actor power

7 0 0 0 0 0 0 0 0 Reserved

There are 6 bytes of output data. Have a look at the tables below to see the mapping of the

process data outputs.

. .
c%‘ Bit Description
7 6 5 4 3 2 1 0
0 | 032 | 034 | 022 | 024 | O12 | O14 | 002 | 004
Output data
1 | 072 | 074 | 062 | 064 | 052 | 084 | 042 | oag | ©04 > Outputon port 0 pin 4
R32 | R34 | R22 | R24 | R12 | R14 | RO2 | R0o4 | Restart
Restart output here after a
R72 | R74 | R62 | R64 | R52 | R54 | R42 | R44 | getected short-circuit
0 0 0 0 0 0 0 0 Reserved
Display Control
DL: Display lock / PLC lock
5 0 0 0 0 0 DL GO | RO GO: Green LED on Display on
RO: Red LED on Display on
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7 Process Data

7.4. Data
Configuration BNI
EIP-202-105-Z2015

7.5. Process Data
Inputs BNI EIP-
202-105-2015

7.6. Process Data
Output BNI EIP-
202-105-Z015

www.balluff.com

Please enter the following values to your Control System. They describe the datasizes for
input, output and config data.

Instance ID Data length
INPUT 100 6
OUTPUT 101 6

There are 6 bytes of Input data. Have a look at the tables below to see the mapping of the

process data inputs.

@ .
% el Description
7 6 5 4 3 2 1 0

1 O | 174 | 0 | 164 | 0 | 154 | 0 | 144 | 104 > Status on portO pin 4

2| 0 |03 | 0 |024| 0 |014| 0 | 004 | Overload status _
004 2 Overload on port 0 pin 4

3 0 |O74 | 0 | 064 | 0 | O54 | 0 | O44 | onlyif portis configured as output
Power status

4 0 0 0 0 0 0 PS PA | PS: Sensor power
PA: actor power

5 0 0 0 0 0 0 0 0 Reserved

There are 6 bytes of output data. Have a look at the tables below to see the mapping of the
process data outputs.

@ .
c%‘ Bit Description
7 6 5 4 3 2 1 0
0 0 034 0 024 0 014 0 004
Output data
1 0 074 0 064 0 054 0 044 004 - Output on port 0 pin 4
0O |R34| 0 |R24| 0 |R14| 0 | Ro4 | Restart
Restart output here after a
3 O |R74| 0 | R64| 0 | R54 | 0 | R44 | detected short-circuit
4 0 0 0 0 0 0 0 0 Reserved
Display Control
DL: Display lock / PLC lock
5 0 0 0 0 0 DL GO | RO GO: Green LED on Display on
RO: Red LED on Display on
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7 Process Data

7.7. Data
Configuration BNI
EIP-104-105-Z2015

7.8. Process Data
Inputs BNI EIP-
104-105-7015

7.9. Process Data
Output BNI EIP-
104-105-7015

www.balluff.com

Please enter the following values to your Control System. They describe the datasizes for

input, output and config data.

Instance ID Data length
INPUT 100 6
OUTPUT 101 2

There are 6 bytes of Input data. Have a look at the tables below to see the mapping of the

process data inputs.

@ .
% el Description
7 6 5 4 3 2 1 0
0 132 134 122 124 112 114 102 104 | Input data
1 | 172 | 174 | 162 | 164 | 152 | 154 | 142 | 144 | 04 > Inputonport O pin 4
2 S3 S2 S1 SO Short circuit status
Short circuit between Pin 1 and 3
3 S7 S6 S5 S4 on stated port
Power status
4 0 0 0 0 0 0 PS PA | PS: Sensor power
PA: actor power
5 0 0 0 0 0 0 0 0 Reserved

There are 2 bytes of output data. Have a look at the tables below to see the mapping of the

process data outputs.

& .
;% el Description
7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0 0 Reserved
Display Control
DL: Display lock / PLC lock

1 0 0 0 0 0 DL GO RO GO: Green LED on Display on
RO: Red LED on Display on
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8 Display

8.1. General

8.2. Address
Specifications

8.3. Controls and
visualization

8.4. Display
information

www.balluff.com

With the implemented display, the address is set directly on the BNI EIP... devices.
The following address types are implemented:
+ |P address
*  Subnet mask
+  Gateway address.
Each address type consists of 4 octets.
Additional the display shows information about the hard- and firmware revision.
There is a lock function for the display which can be activated out of the control system. If
the lock is set editing isn’t possible anymore.

IP Address: 192.168.1.1
Subnetmask: 255.255.255.0
Gatewayaddress: 192.168.1.1

6

5

4
1 Display 4 Address type cursor
2 Arrow-Key 5 ,,Set“-Key
3 Octett-Cursor 6 LED

Cursor for selecting address type

100000000 ||
I o

3 2 1 0

Cursor for selecting octet

IP: IP address 3: first octet
SN: Subnet address 2: second octet
GW: Gateway address 1: third octet

0: fourth octet

SBALLUrF
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8 Display

8.5. Design and There are some symbols used in the following flow-charts to describe the display-
Symbols functionality:
- actual state
—_— change-over

@ condition: short-time keypress on set key

@ condition: long-time keypress on setkey (min. 3 seconds)

@ condition: short-time keypress on arrow key
8.6. Startup

BALLUFF

Module name

hard- und firmware-revision

Current IP

Current subnetmask

Current gatewayaddress

8.7. Main Menue Default-view

4. octet of IP address

Menu: Network Config

Menu: IP Setup

Menu: Module Information

»  Scrolling in main menu with short-time keypress on set-key
»  Step in menu with short-time keypress on arrow-key

www.balluff.com BALLUFF 25
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8 Display

8.8. IP Setup
- IP editing mode

editing mode

* Long-time keypress on set key starts editing mode.
+  Configuration of the favored value by short-time keypress on arrow-key

AN\
O ]
A !! a

8.9. Network Config

Editiermodusﬁ
Editiermodus
Editiermodus

J

» Long-time keypress on set key starts editing mode.

+  Configuration of the favored value by short-time keypress on arrow-key

* Long-time keypress on arrow key uses fast program mode

*  Shorttime keypress on set key saves entered value and scrolls to the next octet.
The 4.octet is the start of editing

«  The whole entered address gets saved by short keypress on set value when
editing first octet. The entered value can immediately seen on the ip overview
screen.

+  Manual changes to IP, subnet or gateway results in automatic change to “static” in
IP Setup.

www.balluff.com SALLUFF 26



8 Display

8.10. Edit mode

www.balluff.com

ilo “””@ ‘ ® ”””@ ‘ ® ”“H@ ‘ ® HHH@
Ty YTy, Ty STy
® ® ® ®

In the Network Configuration menu, select IP / Subnet or Gateway Address.

Press the set button long to switch to edit mode.

Press the arrow key briefly to change the number.

Press the Set button briefly to move to the next position.

After the last digit, press the set button briefly to move to the next octet of the address
or to accept the new number after the last octet.

Note
The module has to be restarted to work with the new configuration.
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8 Display

8.11. Module
information

8.12. General
Informations

www.balluff.com

O |
BNI Version
EIP-302- SW: x.x
105-Z015 HW: x.x

By short-time keypress on arrow key you can scroll through module information
menu.
Informations are the product name, the module revisions and the MaclID.

Longtime keypress for ,fast scrolling” in editing mode

10 seconds without keypress results in leaving actual screen and entering the
default screen mode (4™ octet of ip address). Unsaved changes gets lost
Differences between new configuration and the configuration the module is working
with are shown by a unequal-symbol. In this case the time to default screen is only
5 seconds.

In editing mode the screen flashes. In fast scroll mode the screen is flickering

If the module receives a single ping, the word “ping” is shown in the display screen
for a few seconds. Afterwards the screen is reset to the screen which had been
shown before. By short-time key press on set key the ping-mode can be left
preterm.

If the module receives a double ping, the word “ping” is shown in the display. This
screen can be left only by short-time key press on set key. The screen shown
before ping gets viewed again.

The Led function at the display leds can be defined user specific by setting some
bits in the process data inputs.

The function plc-lock can also be used by setting a bit in the process data inputs.

Note:
Editing mode can not be chosen in display if the plc lock bit in process data
inputs is. (See bit layout process data outputs)

SBALLUrF

28



9 Webserver

9.1. General
Information

www.balluff.com

The BNI fieldbus module contains an integrated web server for retrieving detailed device
information and for configuring the device.

To use the web interface you must first ensure that the module has been correctly integrated
into your network. In addition the IP subnet of the BNI module must be accessible from the
PC on which the browser is running. For the supported web browser, please refer to the

corresponding data sheet.

For open a connection with the web server, enter the IP address of the module in the address

line of the browser. The homepage then appears with the essential device information.

SALLUrrF

Module Information

Product Name:
Order Code:

Name:

Location:

Contact:

Firmware Revision:

Hardware Revision:

Station name:

1P Address:
Subnet Mask:
Gateway Address:
MAC Address:
Link Speed Port 1:
Link Speed Port 2:
PLC Lock:

@

i

BNI PNT-302-105-Z015
BNIO052
MyNiceModule

73765 Neuhausen a.d.F,
Germany

Balluff GmbH
32
6

myweb
192.168.0.4
255.255.255.0
0.0.0.0
00:19:31:3F:FF:32
100 Mbit/s FULL
No Link

No

Home

LED Legend

Login

A

BNI PNT-302-105-Z015 lI & O EI

Config Log Info

SBALLUrF
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9 Webserver

9.2. Navigation / Info The navigation bar is located in the upper area of the window, which allows you to switch
between the various dialogs of the web interface. To do this click on the corresponding icon.

When the "Info" tab is selected the following overview appears:

——
SALLUrrF BNI PNT-302-105-Z015 fr 2L O B 1

Home Login Config Log Info

Information

M show Module and Port Status
L Administrator Login

O Configure the Fieldbus Gateway

Balluff GmbH
SchurwaldstraBe 9
E Logging and Diagnosis 73765 Neuhausen a.d.F.
Germany
.
Display this help window Telefon: +49 (0) 7158 173-370

Fax: +49 (0) 7158 173-5010
E-Mail: balluff@balluff.de
Web: http://www.balluff.com

Copyright © 2017 Balluff GmbH

The "BALLUFF" logo at upper right links to the international Balluff homepage.
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9 Webserver

9.3. Login/Logout To make configuration settings on the fieldbus module using the web interface, you must first
log in. Functionalities which cannot be used without logging in are indicated by the grayed out
buttons.

The default password is:

BNI PNT-XXX-XXX-XXXX "BNIPNT"
BNI EIP-XXX-XXX-XXXX "BNIEIP*
BNI ECT-XXX-XXX-XXXX "BNIECT"

The password cannot be changed!

SALLUrFF BNI PNT-302-105-Z015 #H - g B i
Log

Home Login Config

User Login

ssssss Login

Is required for Configuration operations on the
Fieldbus Master or the I0-Link Devices.
You will be logged out after 5 minutes automatically.

After successfully logging in the dialogs are shown as follows:

SALLUrr BNI PNT-302-105-Z015 fr - o

Home Logout  Config

& M
-,

User Login

Logout

Successfully logged in.

Use the "Logout" button to log out again. After 5 minutes of no interaction with the Webserver
the user is automatically logged out.

Note

ﬂ For security reasons the fieldbus module shows only one login at a time with
configuration access. Reading (without logging in) is however possible from
multiple PCs at the same time on the fieldbus module.
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9 Webserver

9.4. "Home" dialog

www.balluff.com

Under "Home" you are given the essential information about the fieldbus itself and its network
activity. You are also shown whether the configuration block was enabled by the controller

(PLC).

Information is also shown about the current process data and the status of the module via
the corresponding LEDs. After selecting "LED Legend" a Help dialog appears which explains

the meaning of the LEDs

SALLUFF

Module Information

Product Name:
Order Code:

Name:
Location:

Contact:

Firmware Revision:

Hardware Revision:

Station name:

1P Address:
Subnet Mask:
Gateway Address:
MAC Address:
Link Speed Port 1:
Link Speed Port 2:
PLC Lock:

®

i

BNI PNT-302-105-Z015
BNI0052
MyNiceModule

73765 Neuhausen a.d.F,
Germany

Balluff GmbH
3:2
6

myweb
192.168.0.4
255.255.255.0
0.0.0.0
00:19:31:3F:FF:32
100 Mbit/s FULL
No Link

No

LED Legend

H .
BNI PNT-302-105-Z015 " - o E 1

Home  Logout

Log Info

SBALLUrF
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9 Webserver

www.balluff.com

PNT:

Module LED Functions

Not
Connected ., nected

No link
activity

Port LED Functions

10-Link

N

EIP:

Module LED Functions

S UA MO

-W
.

100 Mbit/s 10 Mbit/s

activity

Port LED Functions

> LED Legend
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33
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9 Webserver

9.5. "Config" dialog

www.balluff.com

PNT / ECT:

SALLUFF

Module Configuration

Name:

MyNiceModule

Location

73765 Neuhausen a.d.F, Germany
Contact:

Balluff GmbH

Save Configuration

Reboot Factory Reset

BNI PNT-302-105-Z015

Port Configuration

Pin

Mode
Digital Output
Digital Output

Digital Input
Digital Input

Digital Input
Digital Input

Digital Input
Digital Input

Home

x

Logout  Config

Pin

Digital Input
Digital Input

Digital Input
Digital Input

Digital Input
Digital Input

Digital Input
Digital Input

The configuration page enables configuration of the module. You can change the module
information texts and the (for EIP) IP-Configuration.

a8 8 i

Log Info

Mode

SBALLUrF

34



9 Webserver

EIP:
e e
SALLUrFF BNI EIP-302-105-Z015 1 1
Home Logout  Config Log Info
Module Configuration Port Configuration
Name:
B |
Location: Pin r
[73765 Neuhausen a.d.F, Germany| Mode B Mode
=
O DHCP Client 4 4
@ static 1P 2
IP Address: r.. =
o .
Subnet Mask: 4
(255 Jess s 1o | 2 -
Gateway Address: E 3
Orscary 0
IP Address: 192.168.1.1 L3

Subnet Mask: 255.255.255.0

Gateway Address: 192.168.1.1

In order to change the IP adress,
it's necessary to reboot the module
after saving the configuration.

Save Configuration

Reboot Factory Reset

The parameter set “Module Configuration” on the left side is used by clicking "Save
Configuration" and permanently stored in the device.

The "Reboot" button reboots the device as if the power to the module had been turned off
and on again.

Clicking on "Factory Reset" deletes the configuration and log files saved in the device and
then performs a reboot, so that the device is restored to the default factory configuration as
on delivery.
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9 Webserver

9.6. "Log" dialog

www.balluff.com

This dialog provides general service information about the device as well as a logging function.

The upper table (see screenshot below) contains important information for all service inquiries.

Note
ﬂ If you have a detailed question about a specific situation, send us a screenshot of
this Web site or print the site as a PDF.

Logging shows events which have occurred in chronological order. This provides a tool for
detailed troubleshooting in equipment.

SALLUrr BNI PNT-302-105-Z015 h L 0 @ i

Home Login Config Log Info

Information

Product name: BNI PNT-302-105-2Z015 Browser time: 2017-01-23 15:58:00.039
Firmware revision: 3.2 System uptime: 4 mins 46 secs 959 msecs
MAC address: 00:19:31:99:CA:32 Free flash space: 2068 KB
IP address: 192.168.0.4 Web version 2.0.110

Browser version: Firefox 50.0

Log Set module time Clear Log Update Log
No. Severity Date Origin Message
0 Notice 2000-01-01 00:00:00.426 sYS System startup (Oct 20 2016, 14:57:42)
1 Naotice 2000-01-01 00:00:00.456 SYS Set MAC address: 00:19:31:99:CA:32
2 Informational 2000-01-01 00:00:00.459 5YS Configuration updated with new data from device file
3 Notice 2000-01-01 00:00:01.959 ETH Port 0: Link Up (100 MBit/s, full duplex)
4 Notice 2000-01-01 00:04:42.911 WEB_IF Login successful, IP address: 192.168.0.50
5 Notice 2000-01-01 00:04:45.129 WEB_IF Logout, IP address: 192.168.0.50

Events are classified using the "Severity" column:

Internal Error (Emergency, Alert, Critical)
— The fieldbus module has detected a fault in itself (hardware or software) which should not
occur during normal operation. If this happens, the module must be serviced or replaced.

External Error (Error, Warning)
— The fieldbus module has detected what may be a non-permissible event which is affecting
the module from the outside. The system may require troubleshooting.

Event (Informational, Notice)
— The fieldbus module has detected an important normal operating event and reports it.
These may include for example configuration actions over the web interface and other
configuration interfaces which are also recorded.

Clicking on "Set Module Time” sends the current browser time to the fieldbus module but does
not permanently store it. After a reset, reboot or loss of power the time begins to run again
from the year 2000.

Clicking on "Update Log” refreshes the display, and "Clear Log” deletes all entries. The log
entries are stored in a ring buffer.
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10 Appendix

10.1. Included
material

10.2. Order code

10.3. Order
Information

www.balluff.com

The BNI EIP consists of the following components:

Balluff Network Interface
Ethernet IP

Functions

I/0-block

4 blind plugs M12
Ground strap
Screw M4x6

20 labels

BNI EIP-xxx-105-Z015

302 = IP 67 Input/Output-Module
202 = IP 67 Output-Modul
104 = IP 67 Input-Module

Variants

105 = Display version, 2-port switch

Mechanical version

RO15 = Die cast zinc housing

Uplink: 2 x M12x1 internal thread
Power: 7/8" external thread, 7/8” internal thread
Sensor Ports: 8 x M12x1 internal thread

Product ordering code Order code
BNI EIP-104-105-Z015 BNI004M
BNI EIP-202-105-Z015 BNIO05J
BNI EIP-302-105-Z2015 BNIOO4F

SALLUrFr
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Notes
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