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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.

n 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 ground

(0] Standard output port

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

SALLUFF



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.
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3  Getting Started

3.1. Module overview
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Balluff Network Interface EtherNet/IP™

3  Getting Started

3.2. Mechanical
connection

3.3. Electrical
connection

Power Supply

Grounding

Ethernet IP

Interface

www.balluff.com

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

; 5 Pin Function Description
1 +24 V Actuator power supply
2 4
1
718 Tate 2 +24 V Module / sensor power supply
out 3
ety oV GND module / sensor and actuator supply
o oY 4
4!\ o o] J_l‘z
S
7/8” female
Note

n 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.

Note
n The FE connection from the housing to the machine must be low-impedance
and kept as short as possible.

M12, D-coded, female

Pin Function
1 Tx+ Transmit Data +
2 Rx+ Receive Data +
3 Tx- Transmit Data -
4 Rx- Receive Data -

SALLUFF
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3  Getting Started

1/0-Port M12, A-coded, female

Pin Function
104 302
1 +24V, 200mA +24V, 200mA
1lo o®o )3 2 Input Input/Output 2A
3 GND GND
4 Input Input/Output 2A
5 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 I/O port socket must be fitted with cover caps to ensure IP67 protection

rating.

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

4  Technical data

4.1. Dimensions

283
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4.2. Mechanical data Housing material

Plastic housing, resistant (Fortron 6165 A6 black)

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 Hx D in

mm)

68 x 226 x 42.9

Mounting type

2-hole screw mount

Ground strap attachment

M4

Weight

Approx. 670 gr.

4.3. Operating
conditions

Operating temperature Ta
Storage temperature

-5°C..70°C
-25C..70°C

4.4. Electrical data Supply voltage 18...30.2 V DC, per EN 61131-2
Ripple <1%
Input current at 24 V 130 mA

www.balluff.com
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4  Technical data

4.5. Ethernet

4.6. Function
indicators

Module status

Port

www.balluff.com

Ethernet IP port

1 x 10Base-/100Base-Tx

Connection for Ethernet IP port

M12, D-coded

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

v 4

000000000

US UA Mod Net

100 LK1 100 LK2

D Port-Leds

08 09
LED Status Function
UA green Output power OK
red Low Output power (< 18V)
ug |green Input power OK
red Low Input power (<18V)
green flashing Wrong or no configuration on module
Mod ldreen 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

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

Status Function Description
— | off 1/O-State State of the Input or Output Pin is 0
E yellow 1/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

SALLUFF




Balluff Network Interface EtherNet/IP™

5 Integration

5.1. Integration into a Here you see an example of how the module can be integrated into a Rockwell RS Logix
Rockwell RS 5000:
Logix 5000

First go offline

RSLogix 5000 - EIP_Firmware_Test_1756_in_Rockwell[175

B@d &
Rem Run
No Forces

Mo Edits

e Cgsnizet._|
&5 Controller EIP_

18 Controller 1 Test Mode
(51 controllerk
(3 Power-Upk
= 5 Tasks
= 43 ManTask
(3 Mainkrg
(23 Unscheduleart
= €51 Mation Groups

Controller Properties

B Ungrouped fxes
(3 Add-On Instructions
& €31 Data Types
[ User-Defined
& (g Strings
L Add-On-Defined
i L Predefined
C Module-Defined
(23 Trends
(= £33 1JO Configuration
5 1756 Backplane, 1756410
E 0] 1756-L61 EIP_Firmware_Test_L756_in_Rockwel
= B [2] 1756-ENBT/A Scanner_{
£ Ethemnet

=3 ﬂ [3] 1756-EM2T Scanner_2_High_Speed_Card
2 exhemet

G offline from the controller

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

B

(
Offline . @ RUN . Fath [AB_ETHIF14H
Mo Farces b | ¥ Ok 4} ]
T | [ AT
o s 10

= £ Controllsr EIF_Firmwars_Test_1756_in_Rockwell
& contraller Tags

[ controllsr Fault Handler

(23 Power-Up Handler
=] Tasks
58 MainTask
(% MainProgram
23 Unscheduled Programs
=-£5] Motion Graups

27 Ungrouped Axes
+[1 Add-On Instructions
(= 3 Data Types
- User-Defined

i O strings
(g Add-On-Defined
1 g Predefined

-8 Module-Defined
[ Trends
-5 /O Configuration

=88 1756 Backplane, 1756-A10

~f0) [0] 1756-L61 EIP_Firmnware_Test_1756_in_Rockwel

8 [2] 1796-ENBT/A Scanner_1

- &5 Ethernet

8 [3]1756-EN2T Scanner_2_High_Speed_Card

e Module,

Print »
Create a module :

www.balluff.com
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5 Integration

www.balluff.com

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

path

Select Module Type

Catalog | Module Dissovery | Favorites|

Clear Filters Show Fiters ¥

<

Catalog Number Deseription Vendor Cateaoty |
Daatahar 500 Series 1D Reader Cogres Carporat.. - Communication
Diatahdan B000 Series 1D Reader Cognex Corporat..  Communication
Drivelogi¥s730 Ethemet .. 107100 Mbps Etemet Port on DiiveLogis730 AllenBradley Cammunication
E1Plus Electronic Overload Relay Communications Interface Allen-Bradiey Comrmurication
E121 Flowserve 208V ac/240Vac/325Vde Refiance Electic  DP! o EtheretyIP
E141 Flowserve 400V ac/480van/B60de Reliance Electic  DPI to EtherNetAP
E151 Flawserve 600V ac/810vde Reliance Electic  DPI o Etherhlet/IP
Etheret/IP SoftLogiEB00 Etherlet/|P AllenBradley Communisation
ETHERMET-BRIDGE G Etherhet/IP CIP Biidge vl C i

RHET 4

ETHERMET-PANELVIEW  EtheMet/IP Panelview AllenBradley HHI

1438 AENWG 1734 Wireless Ethemet Adapter, Twisted-Pair Media Prosoft Technol . Communication
IND5E0 Ethemet/IP Seale Terminal Metter-Toledo Communication
IND780 E theiret /P Scale Teminal Metiler-Toleda Communication ¥

275 of 275 Module Types Found Add to Favarites

[] 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
Wendor: AllervBradley
Farent: Scanner_2 High Speed_Card
e [BN_EIP_302_105 Rl Connection Paramiters
Assembly
Description: Instance: rSIZE
Irpt: 100 |8 | [Bhi
Olutput: IE ;J [5-bit]
| e T
Comm Format:| Data - SINT
st '—Ea—v'*‘ Configuration:

Address 4 Host Mame
@) IP Addiess: | 192 . 168 . 000 . 105

() Host Name:

[ 1
L

10
102 ‘ LD & b
|

[ Dpen Module Praperties [ ok ][ cace ][ Hee |

SALLUFF
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Balluff Network Interface EtherNet/IP™

5 Integration

The new module and corresponding controller tags are generated automatically.

RSLogix 5000 - FIP_Firmware_Test 1756 Rockwell [1756-L61 20.12]*

Edit Wiew Search Logic Communications Tools ‘Window Help

ged & + &

| BI_EP_505_105 ToisCTRL v | B B

Offline 0. I RuN Path: | AB_ETHIP-T41
Mo Forces »,| Ok
= 7 BAT

_r~lu Edits F i

=23 Controller EIP_Firmware_Test_1756_in_Rockwell
B controller Tags
3 Contraller Fault Handler
73 Power-Up Handler

=5 Tasks

= £8 MainTask
-3 MainPragram
23 Unscheduled Programs
=25 Motion Groups
23 Ungrouped Axes
17 Add-on Instructions
=5 Data Types
[, User-Defined
& L3 strings
Cﬂ Add-On-Defined
) Ly Predefined
&5 Module-Defined
123 Trends
-5 1jo Canfiguration
&3 1756 Backplane, 1756-A10
ffa [0] 1756-L61 EIP_Firmware_Test_1756_in_Rockwel
= f [2] 1756-EMBT/A Scanner_t
Fx Ethernet
= B [3] 1756-EN2T Seanner_2_High_Spesd_Card
= #5 Ethernet
3

Ready

Then download the configuration

RSLogix 5000 - E

Fle Edt View Search logic Communications Tools Window Help

= [l

Offline 0. T RUN l_q.rH
Go Onling I

Mo Edits Upload...

e 1

Crganizer |
- &3 Controller EIP_|
@ Controller 1
31 Controller £
L3 Power-Up H
&3 Tasks
=58 MainTask
-3, MainPre Coptroller Properties
17 Unschedulsa eragrarms
5] Motion Groups
23 Ungrouped Axes
~[Z1 Add-On Instructions
7] Data Types
s User-Defined
1= L strings
Cj Add-On-Defined
i O Predefined
# g Moduls-Defined
[ Trends
& 170 Configuration
B3 1756 Backplane, 1756-410
ffa [0] 1756-L61 EIP_Firmware_Test_1756_in_Rockwell
f] [2] 1756-ENBT/A Seanner_1
Z= Ethernet
8 [3]1758-EN2T Scanner_2_High_Speed_Card
1= &5 Ethernet
8 1756-EM2T Scanner_2_ High_Speed_Card
'8 ETHERNET-MODULE BNI_EIP_302_105_ROLS

1ENLE\P,SDEUns,zms,cmL, v_: PLE N

Path: | AB_ETHIP-1Y

Mo Forces

vell

]

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.

% RSLogix 5000 - EIP_ Firmware Test_1756_in_Rockwell [1756161 20.17]* - [Controlier Fags - BP_Firmware Test 1756_in Rockwelllcontrolier]]
PRk B Vew Seach logc Commuricatons Todks Window  Help LE

(e e s e v] i B E —
o TR & -

Rem Run
HoFecces ’ ?gﬂ"dﬁkf" ; _ I

H Sk f I\

HiEAe 3— B &

Seope; fOEIP_Fimers_ T ¥ | Show (41 T2gs & 7. S s w

=2l [vaie B #|reefsie & =
Gaant] -
- | 3
:
:
[
0 [beon —
0 [Decin
o Decim
0 [beem
0 [Decm
L 0i ioecin
“+ BRI EIP 302 105 RIS Daiali] 0 |Desin
|~ BNLEE! 302 105 A0S0 i
|| = ®LER 300 106 RS0 Das ] famfan Decin
* BHLEIR. 20 106, AI1S0 Dol 0 [Deom
[ — ajmjw,mjiﬁjm&ﬂml 0 |Decm
0 (011756461 EI Fromare:Test 1755, in Rociaell & 106 AT 0.Dael2) 0 [Decin
= [2]£786 ENETIA Scarner_1 81 EP 00 105 AMS0 a3 0 |Degim
& Ethemet | | 307 106 ATED Datdd] o Degin
= § [3):750-E0aT Searner 2_pagh Speed Card F BNI_EIP_ 302 105, AMS0 Dale] 0, [Desm
5 & cthemet
8 1755-2NT Scarer_2_Hich Speed Card
§ ETHERNET-MODULE BHI_EIP_502_105 OIS
~
.+ \Wonitor Tags AFuiToss / el z &
e
-
SALLUFF
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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 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 (0xF5) 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 (0x0A)

Value
0: disabled
1: enabled(default)

Instance
1 (0x01)

Class
245 (0xF5)

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

SALLUFF
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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-L6x5

« 1756-L7x5

All controllers require firmware revision 20.001 or later.

EtherNet/IP managed switch on the controller side

Stratix 6000 switches:
« 1783-EMSO04T
= 1783-EMSO08T

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

Power
Supply
|
Stratix 8000
Managed Switch
T gaew - Flectrical Lock Signal
|

B ' ower Supply
E ; e = | QuickConnect

Tool Changer ArmorBlock /0 Modules

!S

32156-MC

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

Please also note the following:

Direct connection between PLC and QuickConnect slave with crossover cable
Slave-to-slave connection using patch cable
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 SALLUEFE
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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 rask with a recommended 10 ms updae 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. Rung0: 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 SSV (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
ool and modules.

Reuest o rhbl_OC_Moddkes  GC_SlockONE0 G — ac, 2 oK, 1hode.2 - S5
4 E {oms } el Syaten Vaue i Set System Velue
sz Neme: Markile Clazs Mame Module
Irstance Name  GC_AnmorBlock] netance Mame GC_ArmorBiock]
Aftrbube hame Made Attrivige Mame Mode
[Dre=t G _AnmorSiacki Mack: Source GC_AmmorBloc Mode
4w i
) @ e TMode. 2 S54
1 =t System Vailis s 1 Sek System Vel —
sz Neme: Mkl Clazs Mams Medule
Iretance Name . QC_SArmorBlock2 nstance Plame OC_ArmorBlock2
Attrbute hame Mok Afrioute Mame Hode
Dest Qe _srmorHiockIoce Scurca  GC_AmmorBloci2iods
4o i

Poreree_Donwn_Feausst

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

SALLUFF
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Balluff Network Interface EtherNet/IP™

6 Configuration via Explicit Messages

www.balluff.com

2. Ru.ng 1; Vcrif}-' the modules arc inhibited.

After the modules have been inhibited, verify that the modules have
indeed been inhibited. Use one G5V (Entry Status) instruction per
module. When the Entry Starus valuc cquals a decimal value of 245376, the
module can be disconnected from the robotic arm and powered down.

Porwerr_Toran_Remesd =y — KT
1F el Syten Ve | wischeni bhre 1
Camzs Mams Mochds Sorce @0 SrmorBloca CreniEtsivs
ntance Name  GC_&rnnrEkock] 4576
AfTELE Name Bl Wik 15#I0ED
D 0_Aen SIS erStas
26575+ Dozt GO _amolockiStalus |
HSTEH
L G _Blockl_rhibked
—— Louel 5,
Sooece L QC_AnnorSlock] Stefus
FASTE &
SowceB G0 frmor Bl sk
24TEH
Tt Sy Vb | kst W
Dwan Narma Mockds Borce G _Armr Bl cE It Elsig
restorce Name GO _AmorShock2 2576
Lifbute Hane Eriytaun wiazk TEALLD
Dest G _&rnnrEkckorersm:
ESTER Dt B0 _Arnn Bl el
2AETE -
£ GC_Hock2 _inhibibed
— Exual &
Sowce 4 OC_smariiockZetetus
457 H
SoaveR GO_Amae Bk
245TE »

3. Rung2: Power down the modulc}i.

This rung verifies that all the modules have been inhibited and powered
down. The toel and medules can be physically disconnected from the
robotic arm.

Foeover_Dmwn Renuest GO e Innbrten G0 Blasi? Innbnen LY_GC_ArmorBincks e
I — = 1E i — " —
Forvrerup Feoquest

Raguesl_lo_nkinl_2C_Moddss
o

Pawer_Dvron_Recpsest
g

Source:
Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 30
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6  Configuration via Explicit Messages

Uninhibit and Power Up

Add this logic to uninhibit and power up the QuickConnect I/0 modules.

1. Rung3: Power up the modules.

Once the tool and module is connected, an external input module sends an
clectrical lock input signal. On receipt of the signal, starta timer to Lc.ccp
track of how long the tool and modules have been connected.

Every QuickConnect ArmorBlock I/O module hasa delay time embedded
in its clectronic dara sheer (EDS) file. This delay time is the amoune of
time the module takes to power up. The module takes abour 300 ms to
tully power up before csrablishing a connection to the controller.

| EBecticd Lodk kg Posssries Rieguest —— o

! = S~ e A Fi
Ther 00 ArmoeBockFoe e LETime:
Frase 40000 H- TN —
Aram a

. Rung 4 Uninhibit the modules.

(=]

When the Timer. Accis greater then or cqua] to the module dcia}' time
(300 ms), use an 58V {Mode) inscruction to uninhibit the module. Use a
G5V (Modc) instruction to verify the mode of the module at powerup.

e GL_ERCHONE 2 G GC_dnorEockivodzl  GO_snaSockdvode -
B T o Ced D) {ores - e Eyrtem sk e : o G e ek _
Eowrze A GL_Armoe@ockPomerleTinzr A00 <hoza Name Woie Clazz Hemz oz
b+ nslares bens G2 ArnorBiockd Iratence Hame G _ammorEkocki
Sorce & a2 Bk PowsetioTare A bt Mooe Afide Hare [
Wi Dt GO derrShck! Mo Swes WD AR
o e
- S Cl_Amorduckledel  CO_AmordinckIdods2
| et Syt s & [P il
Cimex Tisme Wocain lmcs Hars ok de
Iniarcs Hane OC_fnnorbioa: 2 Fatanca lisme GC_SroiChick:
Ariue Hate e Aribe Hame rhde
Dest GO skl Sower @ AnmeiBie ik
L LR
Pavezr_Up_Recuzs

Source:
Allen-Bradley Ethernet/IP QuickConnect Application Technique, Page 31
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6 Configuration via Explicit Messages

Fault State

Enable/Disable
Fault State

Fault State
Action

www.balluff.com

3. (Dprional] Rung 5: Vcn'fj.' the modules are uninhibiced.

After the modules have been uninhibited, vcril:)' that the modules have
indeed been uninhibited. Usc one GSV (Enery Seatus) instruction per
module. When the Entry Status value cquals adecimal value of 16384, the
module has been uninhibired.

Poweer_Lp_Reguest ~FEY T e |
5 — Gt Simbem Yaue 1 Masked Movs
Chazs Hama LLeeP L] Soce GC_armorBiock ] CrenStalus
Intnres Mame  GC_AmnorBech] 575 H
Lrirbute Pame ErtryStatus Masi 162000
Dzl @l ArmorBlocs] CronStats
METE & Dest 0C_ArmorEcid Sahus
| 45T =
Eo— OC_ArmorBiock]_Connacter
— Eosal *
Seirce & GU_Snnnriteek] S
24576+
Eogce B QU_srmoEiockinhin 2
15364 +
: i Feoe
[ et System Yae Mazbed Mowe —
Chazz Name ftuadde Source O _ArmorBiock XonenSlaus
hetarcs Mame  GC_AmorFock? 45T &
Arinbute hame CriryStaes Mazk G000
Dest G2 ArmorBlock 20ronSiets
METE + Dest B _ArmorEln s ZEtah
FoETER
£ ——— C_ArsorBiock?_Connacied
— Eoual {3
Seurce & QU_pnnrdcek S
285764
Sowce B QC_ArmaSlockHnbEd 2
15364+

Source:
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.

SALLUFF
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7 Process Data

7.1. Data
Configuration
BNI EIP-302-105-
R0O15

7.2. Process Data
Inputs
BNI EIP-302-105-
R0O15

7.3. Process Data
Output
BNI EIP-302-105-
R015

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.

@ .
% el 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 O pin 4
2 S3 S2 S1 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 | O14 | 002 | 004 | Overload status
004 = Overload on port 0 pin 4
5 | 072 1 O74 | 062 | 064 | O52 | O54 | 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.

o .
;">J, =t Description
7 6 5 4 3 2 1 0
0 | 032 | 034 | 022 | 024 | O12 | O14 | 002 | O04
Output data
1 | o72 | 074 | 062 | 064 | 052 | 054 | 042 | 04s | O04 Outputon port Opin4
2 | R32 | R34 | R22 | R24 | R12 | R14 | R02 | R04 | Restart
Restart output here after a
3 | R72 | R74 | R62 | R64 | R52 | R54 | R42 | R44 | {etected 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

7.4. Data
Configuration
BNI EIP-104-105-
R0O15

7.5. Process Data
Inputs
BNI EIP-104-105-
R0O15

Process Data
Output

BNI EIP-104-105-
RO15

7.6.

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.

o .
% el Description
7 6 5 4 3 2 1 0
0 132 134 122 124 112 114 102 104 | Input data
1 | (72 | 174 | 162 | 164 | 152 | 154 | 142 | 144 | '04 Inputon port 0 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.

Bit

[0}
% Description
7 6 5 3 2 1 0

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

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

SALLUFF
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8 Display

8.1. General With the implemented display, the address is set directly on the BNI EIP... devices.
The following address types are implemented:
* IP address
*  Subnet mask
*  Gateway address.
Each address type consists of 4 octets.
Additional the display shows information about the hard- and firmwarerevision.
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.

8.2. Address IP Address: 192.168.1.1
Specifications Subnetmask: 255.255.255.0
Gatewayaddress: 192.168.1.1

8.3. Controls and

visualization 6
5
4
1 Display 4 Address type cursor
2 Arrow-Key 5 ,,Set“-Key
3 Octett-Cursor 6 LED
8.4. Display
information Cursor for selecting address type

0
[ ]

= .‘...‘. .‘1.
o o I 010
] [ [ CIO000
0000000000 ] [
OO00000000 CO800000000000000000C

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
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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
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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
- |

8.9. Network Config

Editiermodus™\
Editiermodus
Editiermodus

77\
@~

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.
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8 Display

8.10.  Edit mode _-

®
T T
® ® ®

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.

o [Ill®
Ty
B

Note
ﬂ 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

A
O,

()

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)
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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. Please use Internet Explorer 10 or newer as the
browser; older versions may result in display problems.

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.

SALLUrFF BNI PNT-302-105-Z015 “ 2 0 B i

Home  Login Config Log Info

Module Information

Product Name: BNI PNT-302-105-Z015
Order Code: BNI0052
Name: MyNiceModule
= 73765 Neuhausen a.d.F,
Location:
Germany
Contact: Balluff GmbH

Firmware Revision: 3.2

Hardware Revision: 6

Station name: myweb

1P Address: 192.168.0.4
Subnet Mask: 255.255.255.0
Gateway Address: 0.0.0.0

MAC Address: 00:19:31:3F:FF:32

Link Speed Port 1: 100 Mbit/s FULL
Link Speed Port 2: No Link
PLC Lock: No

®

LED Legend
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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:

e
SALLUrrF BNI PNT-302-105-Z015 f 2 Q 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
.
4  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!

at' o

SALLUrFF BNI PNT-302-105-Z015
Home Login Config

& [m
-.

User Login

ssssss Login

Is required for Configuration operations on the
Fieldbus Master or the 10-Link Devices,
‘You will be logged out after 5 minutes automatically.

After successfully logging in the dialogs are shown as follows:

a8 i

SALLUFF BNI PNT-302-105-Z015 ;
Home Logout Config Info

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

SALLUFrF BNI PNT-302-105-Z015 ; o JNF| 1

Home Logout Config Log Info

Module Information

Product Name: BNI PNT-302-105-Z015
Order Code: BNIO052
Name: MyNiceModule l

) 73765 Neuhausen a.d.F, . g i
Location:

Germany .

Contact: Balluff GmbH y
Firmware Revision: 3.2 s L

Hardware Revision: 6

Station name: myweb

1P Address: 192.168.0.4 R
Subnet Mask: 255.255.255.0 i i
Gateway Address: 0.0.0.0 Iﬂ
MAC Address: 00:19:31:3F:FF:32 .

Link Speed Port 1: 100 Mbit/s FULL
Link Speed Port 2: No Link
PLC Lock: No

sooay

(©)
0000

-

LED Legend
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9  Webserver

www.balluff.com

PNT:

Module LED Functions

Not
connected
No link
activity

Port LED Functions

EIP:

Module LED Functions

gs UA MO

100 Mbit/s 10 Mbit/s

No fink
activity

Port LED Functions

= LED Legend
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9  Webserver

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

PNT/ECT:

SALLUrFF BNI PNT-302-105-2015 1) m B 1

Home Logout  Conflg Log info

Module Configuration Port Configuration
Name

MyNiceModule

Location: vin [0 [] .
73765 Neuhausen a.d.F, Germany "Fodz /- Mode
Cantact: Digital Output il £ O o il Digital Input -
Balluff GmbH Digital Output - k2 J Digital Input b
“-“ -
Digital Input - 14l Q O Digital Input hd
Digital Input - §2 # Digital Input -
Digital Input > 4 \ Digital Input -
Digital Input Mu £ g Digital Input =
2 ]
Digital Input - j4 Digital Input b
Digital Input il B . Digital Input ¥

1

Save Configuration

Reboot Factory Reset
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9  Webserver

www.balluff.com

EIP:
w .
SALLUrFF BNI EIP-302-105-Z015 L I B 1
Homs.  Logout Config Log Info
Module Configuration Port Configuration
Name:
[ |
Location: Pin Pin
[73785 Neuhsusen a.d.F, Germany| Mode Mode

Contact:

[Balluff smbH |

© DHCP Client

@ static 1P

1P Address:

o2 Jea 15 1]

Subnet Mask:

C Factory 1P
1P Address: 192.168.1.1
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

Digital Input/Output ~
Digital Input/Qutput W

Digital Input/Qutput v
Digital Input/Qutput v

@g\ta} InputQutput v
Digital Input/Cutput

Digital Input/Qutput v
Digital Input'Quiput  w

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.

Digital InputOutput v

Digital Input/Output v

Digital lnputfQuiput v

Digital Input/Output__

Digital IlnputfOutput v

Digital InputiOutput v

Digital InputfQutput v

Digital lnputQuiput
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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 L N S o | E i

Home Login Config Log Info

Information

Product name: BNI PNT-302-105-Z015 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 S5YS System startup (Oct 20 2016, 14:57:42)
1 Notice 2000-01-01 00:00:00.456 5YS Set MAC address: 00:19:31:99:CA:32
2 Informational 2000-01-01 00:00:00.459 SYS Configuration updated with new data from device file
3 Natice 2000-01-01 00:00:01.959 ETH Port 0: Link Up (100 MBit/s, full duplex)
e 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:

I/0O-block

4 blind plugs M12
Ground strap
Screw M4x6

20 labels

Balluff Network Interface

BNI EIP-xxx-105-R015

Ethernet IP

Functions

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

Variants

105 = Display version, 2-port switch

Mechanical version

R015 = Plastic housing, resistant (Fortron 6165 A6 black)

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-R015 BNI008Y
BNI EIP-302-105-R015 BNI008P
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Balluff GmbH
Schurwaldstrasse 9
73765 Neuhausen a.d.F.
Germany

Tel. +49 7158 173-0
Fax +49 7158 5010
balluff@balluff.de
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