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Notice:

OMRON products are manufactured for use according to proper procedures by a
qualified operator and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual.
Always heed the information provided with them. Failure to heed precautions can
result in injury to people or damage to property.

Indicates a potentially hazardous situation which, if not avoided, will result
VA7 [cI in minor or moderate injury, or may result in serious injury or death.

Additionally, there may be significant property damage.

® Indicates general prohibitions for which there is no specific symbol.

o Indicates general mandatory actions for which there is no specific symbol.




OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized
when it refers to an OMRON product, regardless of whether or not it appears in the
proper name of the product.

The abbreviation “PLC” means Programmable Controller. “PC” is used, however, in
some Programming Device displays to mean Programmable Controller.



Visual Aids

The following headings appear in the left column of the manual to help you locate dif-
ferent types of information.

IMPORTANT Indicates important information on what to do or not to do to prevent failure to op-
eration, malfunction, or undesirable effects on product performance.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2,3... Indicates lists of one sort or another, such as procedures, checklists, etc.



Trademarks and Copyrights

DeviceNet and DeviceNet Safety are registered trademarks of the Open DeviceNet
Vendors Association.

Other product names and company names in this manual are trademarks or regis-
tered trademarks of their respective companies.



© OMRON, 2005

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or transmitted, in any form, or by any means, mechanical, electronic, photo-
copying, recording, or otherwise, without the prior written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained
herein. Moreover, because OMRON is constantly striving to improve its high-quality
products, the information contained in this manual is subject to change without notice.
Every precaution has been taken in the preparation of this manual. Nevertheless,
OMRON assumes no responsibility for errors or omissions. Neither is any liability as-
sumed for damages resulting from the use of the information contained in this publica-
tion.
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About this Manual

This manual describes the installation and operation of the NE1A-series Safety
Network Controllers.

Please read this manual carefully and be sure you understand the information
provided before attempting to install or operate the NE1A-series Controller. Be sure to
read the precautions provided in the following section.

® Definition of NE1A-series Controllers
In this manual, the term “NE1A-series Controllers” refers to the NE1A-SCPUO1 and
NE1A-SCPUO02 Safety Network Controllers.

The following manuals provide information on the DeviceNet and DeviceNet Safety.

DeviceNet Safety NE1A Series Safety Network Controller Operation Manual
(this manual) (Z906)

This manual describes the specifications, functions, and usage of the NE1A-SCPUO1
and NE1A-SCPUO2.

DeviceNet Safety System Configuration Manual (Z905)
This manual explains how to configure the DeviceNet Safety system using the
Network Configurator.

DeviceNet Operation Manual (W267)

This manual describes the construction and connection of a DeviceNet network. It
provides detailed information on the installation and specifications of cables, connec-
tors, and other peripheral equipment used in the network, and on the supply of com-
munications power. Obtain this manual and gain a firm understanding of its contents
before using a DeviceNet system.

Failure to read and understand the information provided in this manual

may result in personal injury or death, damage to the product, or prod-
A WEARHNINEN uct failure. Please read each section in its entirety and be sure you un-
derstand the information provided in the section and related sections
before attempting any of the procedures or operations given.
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Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON repre-
sentative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship
for a period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING
NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAM-
AGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE,
OR STRICT LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on
which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

15




Application Considerations

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to
the combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identify-
ing ratings and limitations of use that apply to the products. This information by itself is not sufficient
for a complete determination of the suitability of the products in combination with the end product, ma-
chine, system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is
not intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that
the uses listed may be suitable for the products:

» Qutdoor use, uses involving potential chemical contamination or electrical interference, or conditions
or uses not described in this manual.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

¢ Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND IN-
STALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any con-
sequence thereof.

16



Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and
other reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be
changed without any notice. When in doubt, special model numbers may be assigned to fix or estab-
lish key specifications for your application on your request. Please consult with your OMRON repre-
sentative at any time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and
does not constitute a warranty. It may represent the result of OMRON's test conditions, and the users
must correlate it to actual application requirements. Actual performance is subject to the OMRON War-
ranty and Limitations of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

17
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Precautions

1 Intended Audience

This manual is intended for the following personnel, who must have knowledge of

electrical systems (an electrical engineer or the equivalent).

e Personnel in charge of introducing FA and safety systems into production facilities

¢ Personnel in charge of designing FA and safety systems

¢ Personnel in charge of managing FA facilities

¢ Personnel who have the qualifications, authority, and obligation to provide safety
during each of the following product phases: mechanical design, installation, opera-
tion, maintenance, and disposal

2 General Precautions

The user must operate the product according to the performance specifications de-
scribed in the operation manuals.

Before using the product under conditions which are not described in the

manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment, amusement
machines, safety equipment, and other systems, machines, and equipment

that may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide
the systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating the Unit. Be
sure to read this manual before attempting to use the Unit and keep this manual
close at hand for reference during operation.

/A WARNING

It is extremely important that a PLC and all PLC Units be used for the specified purpose and under the
specified conditions, especially in applications that can directly or indirectly affect human life. You must
consult with your OMRON representative before applying a PLC System to the above-mentioned appli-
cations

19



A\ WARNING
This is the Operation Manual for the NE1A-series Safety Network Controllers. Heed the following items
during system construction to ensure that safety-related components are configured in a manner that
allows the system functions to sufficiently operate.
® Risk Assessment
The proper use of the safety device described in this Operation Manual as it relates to installation
conditions and mechanical performance and functions is a prerequisite for its use. When selecting or
using this safety device, risk assessment must be conducted with the aim of identifying potential
danger factors in equipment or facilities in which the safety device is to be applied, during the devel-
opment stage of the equipment or facilities. Suitable safety devices must be selected under the guid-
ance of a sufficient risk assessment system. An insufficient risk assessment system may lead to the
selection of unsuitable safety devices.
o Typical related international standards: ISO 14121, Safety of Machinery -- Princi-
ples of Risk Assessment
©® Safety Measures
When using this safety device to build systems containing safety-related components for equipment
or facilities, the system must be designed with the full understanding of and conformance to interna-
tional standards, such as those listed below, and/or standards in related industries.
o Typical related international standards: ISO/DIS 12100, Safety of Machinery --
Basic Concepts and General Principles for Design
IEC 61508, Safety Standard for Safety Instrumented Systems (Functional Safety
of Electrical/Electronic/Programmable Electronic Safety-related Systems)
® Role of Safety Device
This safety device is provided with safety functions and mechanisms as stipulated in relevant stan-
dards, but suitable designs must be used to allow these functions and mechanisms to operate prop-
erly inside system constructions containing safety-related components. Build systems that enable
these functions and mechanisms to perform properly, based on a full understanding of their opera-
tion.
o Typical related international standards: ISO 14119, Safety of Machinery -- Inter-
locking Devices Associated with Guards -- Principles of Design and Selection
® Installation of Safety Device
The construction and installation of systems with safety-related components for equipment or facili-
ties must be performed by technicians who have received suitable training.
o Typical related international standards: ISO/DIS 12100, Safety of Machinery --
Basic Concepts and General Principles for Design
IEC 61508, Safety Standard for Safety Instrumented Systems (Functional Safety
of Electrical/Electronic/Programmable Electronic Safety-related Systems)
® Complying with Laws and Regulations
This safety device conforms to the relevant regulations and standards, but make sure that it is used
in compliance with local regulations and standards for the equipment or facilities in which it is ap-
plied.
o Typical related international standards: IEC 60204, Safety of Machinery -- Electri-
cal Equipment of Machines
® Observing Precautions for Use
When putting the selected safety device to actual use, heed the specifications and precautions in this
Operation Manual and those in the Instruction Manual that comes with the product. Using the product
in a manner that deviates from these specifications and precautions will lead to unexpected failures
in equipment or devices, and to damages that result from such failures, due to insufficient operating
functions in safety-related components.
® Moving or Transferring Devices or Equipment
When moving or transferring devices or equipment, be sure to include this Operation Manual to en-
sure that the person to whom the device or equipment is being moved or transferred will be able to
operate it properly.
o Typical related international standards: ISO/DIS 12100 ISO, Safety of Machinery -
- Basic Concepts and General Principles for Design IEC 61508, Safety Standard
for Safety Instrumented Systems (Functional Safety of Electrical/ Electronic/ Pro-
grammable Electronic Safety-related Systems)

20



3 Safetx Precautions
AN WARNING

Serious injury may possibly occur due to loss of required safety functions. Do not
use the NE1A-series Controller's test outputs as safety outputs.

Serious injury may possibly occur due to loss of required safety functions. Do not
use DeviceNet standard I/O data or explicit message data as safety data.

Serious injury may possibly occur due to loss of required safety functions. Do not
use indicators or 7-segment display on the NE1A-series Controller for safety
operations.

Serious injury may possibly occur due to breakdown of safety outputs or test
outputs. Do not connect loads beyond the rated value to the safety outputs and test
outputs.

Serious injury may possibly occur due to loss of required safety functions. Wire the
NE1A-series Controller properly so that the 24-VDC line does NOT touch the out-
puts accidentally or unintentionally.

Serious injury may possibly occur due to loss of required safety functions. Ground
the 0-V line of the power supply for external output devices so that the devices do
NOT turn ON when the safety output line or the test output line is grounded.
Serious injury may possibly occur due to loss of required safety functions. Clear
previous configuration data before connecting the devices to the network.

Serious injury may possibly occur due to loss of required safety functions. Set
suitable node addresses and a suitable baud rate before connecting the devices to
the network.

Serious injury may possibly occur due to loss of required safety functions. Perform
user testing and confirm that all of the device configuration data and operation is
correct before starting system operation.

Serious injury may possibly occur due to loss of required safety functions. When
replacing a device, configure the replacement device suitably and confirm that it
operate correcitly.

Serious injury may possibly occur due to loss of required safety functions. Use
appropriate components or devices according to the requirements given in the fol-

e e | e e & & 0 0|00V

e

lowing table.
Controlling devices Requirements

Emergency stop switch Use approved devices with a direct opening mechanism compliant with
IEC/EN 60947-5-1.

Door interlocking switch or limit Use approved devices with a direct opening mechanism compliant with

switch IEC/EN 60947-5-1 and capable of switching micro-loads of 4 mA at
24 VDC.

Safety sensor Use approved devices compliant with the relevant product standards,

regulations, and rules in the country where they are used.

Relay with forcibly guided contacts | Use approved devices with forcibly guided contacts compliant with

EN 50205. For feedback signals, use devices with contacts capable of
switching micro-loads of 4 mA at 24 VDC.

Contactor Use contactors with a forcibly guided mechanism and monitor the auxil-
iary NC contact to detect contactor failures. For feedback signals, use
devices with contacts capable of switching micro-loads of 4 mA at

24 VDC.

Other devices Evaluate whether devices used are appropriate to satisfy the require-
ments of the safety category level.

4 Precautions for Safe Use

® Handling with Care

Do not drop the NE1A-series Controller or subject it to excessive vibration or me-
chanical shock. The NE1A-series Controller may be damaged and may not function
properly.

@ Installation and Storage Environment

Do not use or store the NE1A-series Controller in any of the following locations:
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Locations subject to direct sunlight

Locations subject to temperatures or humidity outside the range specified in the
specifications

Locations subject to condensation as the result of severe changes in temperature
Locations subject to corrosive or flammable gases

Locations subject to dust (especially iron dust) or salts

Locations subject to water, oil, or chemicals

Locations subject to shock or vibration

Take appropriate and sufficient measures when installing systems in the following lo-
cations. Inappropriate and insufficient measures may result in malfunction.

Locations subject to static electricity or other forms of noise
Locations subject to strong electromagnetic fields
Locations subject to possible exposure to radioactivity
Locations close to power supplies

@ Installation and Mounting

Use the NE1A-series Controller within an enclosure with IP54 protection or higher
according to IEC/EN 60529.

Use DIN rail (TH35-7.5/TH35-15 according to IEC 60715) to install the NE1A-series
Controller into the control panel. Mount the NE1A-Series Controller to the DIN rail
using PFP-M End Plates (not included with the NE1A-series Controller) to prevent it
falling off the DIN rail because of vibration.

Space must be provided around the NE1A-series Controller, at least 5 mm from its
side and at least 50 mm from its top and bottom surfaces, for ventilation and wiring.

® Installation and Wiring

Use the following to wire external 1/O devices to the NE1A-series Controller.

Solid wire 0.2 to 2.5 mm® (AWG 24 to AWG 12)

Stranded 0.34 to 1.5 mm? (AWG 22 to AWG 16)

(flexible) wire Stranded wires should be prepared by attaching insulated bar termi-
nals (DIN 46228-4 standard compatible) to the ends before connect-
ing them.

Disconnect the NE1A-series Controller from the power supply before starting wiring.
Devices connected to the NE1A-series Controller may operate unexpectedly.
Properly apply the specified voltage to the NE1A-series Controller inputs. Applying
an inappropriate DC voltage or any AC voltage will cause the NE1A-series Control-
ler to fail.

Be sure to separate the communications cables and I/O cables from near high-
voltage/high-current lines.

Be cautious not to get your fingers caught when attaching connectors to the plugs
on the NE1A-series Controller.

e Tighten the DeviceNet connector screws correctly (0.25 to 0.3 N-m).
¢ Incorrect wiring may lead to loss of safety functions. Wire conductors correctly and

verify the operation of the NE1A-series Controller before using the system in which
the NE1A-series Controller is incorporated.

After wiring is completed, be sure to remove label for wire clipping prevention on the
NE1A-series Controller to enable heat to escape or proper cooling.



©® Power Supply Selection
Use a DC power supply satisfying the following requirements.

e The secondary circuits of the DC power supply must be isolated from the primary

circuit by double insulation or reinforced insulation.

e The DC power supply must satisfy the requirements for class 2 circuits or limited

voltage/current circuits given in UL 508.
e The output hold time must be 20 ms or longer.

® Periodic Inspections and Maintenance

¢ Disconnect the NE1A-series Controller from the power supply before replacing the

Controller. Devices connected to the NE1A-series Controller may operate unex-

pectedly.

¢ Do not disassemble, repair, or modify the NE1A-series Controller. Doing so may

lead to loss of safety functions.
® Disposal

¢ Be cautions not to injure yourself when dismantling the NE1A-series Controller.

Additional Precautions According to UL 1604

The NE1A-series Controller is suitable for use in Class I, Div. 2, Group A, B, C, D or Non-

Hazardous Location Only.

WARNING — Explosion Hazard — Substitution of Components May Impair Suitability For

Class I, Div. 2.

WARNING — Explosion Hazard — Do Not Disconnect Equipment Unless Power Has Been

Switched OFF or the Area Is Known To Be Non-Hazardous.

WARNING — Explosion Hazard — Do Not Disconnect USB Connector Unless Power Has

Been Switched OFF or the Area Is Known To Be Non-Hazardous.

Regulations and Standards

The NE1A-SCPUO1 has been certified as follows:

Certifying organization Standards

TUV Rheinland EN954-1:1996, EN60204-1:1997, EN61000-6-2:2001,
EN61000-6-4:2001, EN418:1992,

IEC61508 part1-7/12.98-05.00, IEC61131-2:2003,

NFPA 79-2002, ANSI RIA15.06-1999, ANSI B11.19-2003

UL UL1998, UL508, UL1604, NFPA79, IEC61508,
CSA22.2 No142, CSA22.2 No213

As of July 2006, applications have been submitted for the following certifications for the

NE1A-SCPUO01-V1 and NE1A-SCPUO02 and are still pending.

Certifying organization Standards

TUV Rheinland EN954-1:1996, EN60204-1:1997, EN61000-6-2:2001,
EN61000-6-4:2001, EN418:1992, IEC61508 part1-
7/12.98-05.00, IEC61131-2:2003,NFPA 79-2002, ANSI
RIA15.06-1999, ANSI B11.19-2003

UL UL1998, UL508, UL1604, NFPA79, IEC61508, CSA22.2
No142, CSA22.2 No213
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7 Unit Versions of NE1A-series Controllers

Unit Versions

A “unit version” has been introduced to manage NEA1-series Safety Network Control-
lers according to differences in functionality accompanying Unit upgrades.

1) Notation of Unit Versions on Products
The unit version (Ver. [1.0]) is listed near the lot number on the nameplate of the prod-
ucts for which unit versions are being managed, as shown below.

e Controllers that do not have a unit version listed on the label are called Pre-Ver. 1.0
Controllers.

Product Nameplate

OMRON
SAFETY NETWORK CONTROLLER

NE1A-SCPU02
24VDC

The unit version is listed here.
—  (Example: Ver. 1.0)

@MRON Corporation MADE IN JAPAN
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2)

Checking the Unit Version with Support Software

The following procedure can be used to check the unit version from the Network Con-

figurator version 1.6 or higher.

1. Upload the configuration information from the system. The device icons will be dis-

played, as shown in the following diagram.

=

L

200 1]
ME!A-SCPLOI  NE1A-SCPLIO N'-"I fi- SDPLIJ"’

e

2. Right-click on the Controller’s icon to display the popup menu shown below.

Select Property from the menu.

»e ..

NE].H.-SCF’LID[ HE1A- SDF‘L!]

a—1, |

=

-
ok

Hoont

Changs Mode
_.’|I| iz gl

|# Mantenance Fnformation.

Ragister o othar Device

External Data
—Ugage of Metwork Bandwidth of Safety Cornet :
125K Bit/s : oenk pit, & OV
0% g 1008 [ Copy
¥ Dalete
cription Change Node fddress.

Changa Device Comment..

¥ Edit IO Commant..

PR BLE ey A_EAsar aEann 8L/

25



3. The Controller’s Property Window will be displayed.
META-SCPUOZ Property x|

General |Safety 10 Information I L0 Tnfarmation I Sienature I

MNETA-SCPU0Z

Change Icon... | Default Icon |

Dezcription :
Metwaork Mumber : 314704799341
Mode Address : #a0

Wendor QMBOM Corporation
Device Tvpe : Safety Metwaork Caontraller
Froduct Code 1405

Revision : 1.01

Serial Ma. : 02Bo24B2

The device name and revision are given in the Property Window. The NE1A-series
Controllers supported by version 1.6[1 are listed in the following table.

Device name Revision Unit version
NE1A-SCPUO01 NE1A-SCPUO01 1.01 Pre-Ver. 1.0
NE1A-SCPU01-V1 | NE1A-SCPU01-V1 1.01 1.0
NE1A-SCPU02 NE1A-SCPU02 1.01 1.0

3) Checking the Unit Version with the Unit Version Label

The following unit version labels are provided with the Controller.

[Var. 1.0]  [Ver |

Yar. 1.0 ] | Ve I
J T T P P S | 3
QEEREOERPENTL LS
[ e P
15— ) el R

- F g
T B I FL,

[hosa labels can be used 1o
manage differaneses in the
adAilable Tuncli<ns amondg 1ha
Lnit=.

Mace the appropriate label on
the tront of the Unk to show
whal Lot varsaan s Aclualy
Leinng sl

These labels can be affixed to the front of earlier Controllers to differentiate between
Controllers with different unit versions.



Function Support by Unit Version

Model

NE1A-
SCPUO1

NE1A-
SCPU01-V1

NE1A-
SCPU02

Unit version
Function

Pre-Ver. 1.0

Ver. 1.0

Ver. 1.0

Logic operations

Maximum program size
(total number of function blocks)

128

254

254

Added function blocks
¢ RS Flip-flop

e Multi Connector

e Muting

¢ Enable Switch

¢ Pulse Generator

e Counter

e Comparator

Supported

Supported

Selection of the rising edge of the
reset condition for the Reset and
Restart Function Blocks

Supported

Supported

Use local I/O status in logic pro-
gramming.

Supported

Supported

Use the Unit’s general status in
logic programming.

Supported

Supported

I/O control functions

Contact Operation Counter

Supported

Supported

Total ON Time Monitor

Supported

Supported

DeviceNet communications function

Number of safety I/O connections
at the Safety Master

32

32

Selection of operation of safety I/0
communications after a communi-
cations error

Supported

Supported

Add local output monitoring to
send data during Slave operation.

Supported

Supported

Add local input monitoring to send
data during Slave operation.

Supported

Supported

Functions supporting system startup and error recovery

Saving non-fatal error history in
non-volatile memory

Supported

Supported

Added function block errors to er-
ror history.

Supported

Supported
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Unit Versions and Programming Devices

Network Configurator version 1.6 or higher must be used when using a Safety Logic
Controller with unit version 1.0. The following table shows the relationship between
unit versions and Network Configurator versions.

Model number Network Configurator
Ver. 1.3[] Ver. 1.50] Ver. 1.60]

NE1A-SCPUO01, Can be used. Can be used. Can be used.
Pre-Ver. 1.0

NE1A-SCPU01-V1 with Cannot be used. Cannot be used. Can be used.
unit version 1.0

NE1A-SCPU02 with Cannot be used. Cannot be used. Can be used.
unit version 1.0

NE1A-series Controller Upgrade Procedure

Functionality has been expanded in various ways for the NE1A-SCPU01-V1 and
NE1A-SCPUO02 in comparison to the NE1A-SCPUO1. When changing from a NE1A-
SCPUO01 to a NE1A-SCPUO01-V1 or NE1A-SCPUOQ2 in a system that uses a NE1A-
SCPUO01, the previous configuration data can be used by converting it from configura-
tion data for the NE1A-SCPUO1 to configuration data for the NE1A-SCPUO01-V1 or
NE1A-SCPUO2.

Use the following procedure to create configuration data for the NE1A-SCPUOQ1-V1 or
NE1A-SCPUO02 from configuration data for the NE1A-SCPUO01.

1) Reading Configuration Data
Use the following procedure to read the configuration data with the Network Configu-
rator (version 1.6).

¢ Read the saved configuration data.

¢ Use network uploading to read configuration data from devices on the network.

The following screen will be displayed when reading has been completed.

& System_Samplel — Network Gonfieurator

File Edit Miew Metwork Device EDS File Tools Option  Help

D 2 =i fn|38
& L]
=
@ Metwork Configurator
= @ DeviceMet Hardware =
#-(=) Vendor 00 01 02 03 04
=@ DeviceTvpe CGAW-DRM21  NE1A-SCPUDT  DSTI-MD165L-1 DSTI-ID125L-1  META-SCPUOT
- gy A Drives . | E#00 | | | E#m .

- o Communications Adapter
+- o Discrete Safety 10
+- o5 General Purpose Discrete 10
- o3 Generic Device
- S5 Human-Machine Interface
- o3 Position Contraller
= o Safety Metwork Gontraller
MNETA-SCPUM
| NE1A-SCPUOT-41
NET A-SGRLI0Z 125K Bit/s | 250K Bit/= - |1 500K Bit/z |
0% {53 100% 0% 20 100% 0% 14]

Usage of Metwork Bandwidth of Safety Connections

x
Meszage Code Date Description

Ready LDeviceMet  TUnknown —USB-LOCATIONIT:TOOLBUS — ME1A-SCPUOT 115200 Bit/s () Off-line




2) Converting Configuration Data

In the data read with the Network Configurator, right-click the NE1A-SCPUO1 that is to
be changed to the NE1A-SCPUO01-V1 or NE1A-SCPUO02 and select Change

Device Type from the pop-up menu.

& System_Samplel — Network Gonfigurator |Z”E‘E|

File  Edit iew Metwork Device EDS File Toole Option  Help
bzEd 2
9 44 & B2 &
o 8
x
@ Metwork Ganfigurator
=& DeviceNet Hardware =
(=) Wendor 0 #n 0z Fve] Parameter 4
== DeviceType CJW-DRMZ1  NE1A-SCPUOT  DST1-MD183L-1 DST1-ID125L-1
2 AC Drives . | | @00 | @40 | B3

& Communications fdapter

rh!i Discrete Safety 10

rh!i General Purpose Discrete 10
2 Generic Device

2 Humar-Machine Interface
A Position Gontroller

- Safety Network Gontroller #| Maintenance Infor mation..
NETA-SCPUOT

Change Mode 4

NET A-SCPLOT -V Uszage of Metwark Bandwidth of Satety Connections Reeister to other Device 3
NE1A-SCPL02 125K Bit/s - | 260K Bit/s : | 500K Bits )
0% 5 100% 0% S 100% External Data
& Cut
Mescage Code Date Description Copy
¥ Delete

Change Mode Address.

Ghange Device Gomment.

Change  LDeviceMet  Tlnknown — USB-LOCATIONTTTOOLBUS  NETA-SCPUDT 115200 Bit/s| (O Off-line

2 Edit IO Comment..

Z Property

Next, select the new device in the New Device and press the OK Button.

Chanee Device Iype &l

Pleaze zelect a new device which wou would like to uze.

Mew Device

HET 8-S PLOL

After a moment, the model number will change and the configuration data for the new
device will be completed.
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System _Samplel — Hetwork Gonfieurator

File Edit Miew Metwork Device EDS File Tools Option  Help

DeEd 2

2 dd A L=
a3 4
x
@ Metwork Configurator
=] DeviceMet Hardware =
(8 Vendor #0 #1 02 3
=3 DeviceTvpe CJUW-DRM21 - NETA-SCPUOT  DSTI-MDI6SL-1 DST1-ID125L-1
B G Drives | E#00 | (22 |
= Communications fdapter o
=5 Discrete Safety IO
=5 General Purpose Discrete 10
=5, Generic Device
S Human-Machine Interface
=5 Position Gontraller
- o Safety Network Gontraller
) :;I :_gggﬂg:‘l Y Usage of Metwork Bandwidth of Safety Connections
5| NE1A-SGPUD2 125K Bit/s - [ 250K Bit/s - [ 500K Bit/s - |1
0% [T 100% 0% a0 100% 0% 14
x
Meszage Code Date Description

Ready LDeviceMet  TUnknown —USB-LOCATIONIT:TOOLBUS — ME1A-SCPUOT 115200 Bitfs (O Off-line

3) Expansion Configuration

When the data configuration is converted, all expanded functionality will be set to the
default values. Set the configuration for all expanded functionality to be used.



4) Re-registering Safety Slaves in the Safety Master

If the device for which configuration data has been converted is a Safety Slave, it must
be re-registered in the Safety Master. First, select the Slave in the Safety Connections
Tab Page of the Safety Master and unregister it.

Edit Device Parameters il
Local Output | Local Input/T ezt Output | haode/Cycle Time | Lagic |
Safety Connections | temory Info. I Safety Slave /0 I Slave 140

— Unreqizter Device List
i I Product M ame |

Select the Slave and
|~ press this button to
unregister it.

Connections : 4/16 A | (

— Reqgister Device List

uto allocation.

Product Hame | EFI | Feacti.. | Type | Size |
.@ #o2 DST1-MD165L-1
ﬁ Safety Input Azzemblp 1l 10ms 40 ms In 1 Byte

ﬁ Safety Qutput Aszembly 1 10ms 40 ms Ot 1 Byte
@ HO3 DSTIH4D125L0-1

ﬁ Safety Input Azzemblp T 10ms 40 ms In 2 Byte .
#04 NETA-SCPUTE | {——Slave for which
& configuration is being
ﬁ Safety Input 1 10mz 40 mz In 3 Byte converted.
Hew... | Edit... | Delete | Reqizter/Unregizterd |

OF. | Cahcel |

The following message will be displayed when the button to unregister the Slave is
pressed.

Network Configurator X]

& This Device has walid connections, The Device will be unregistered.
ok

Click the Yes Button.
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Local Output | Lacal Input/T ezt Output I tode/Cycle Time I Logic
Safety Connections | MemoryInfo. | SafetySlavel/0 | Slave /D

— Unreaister Device List
# | Product M ame |
@ #04  ME1A-SCPUCZ

. —
Connections : 3/16 64 " | ¥ Auto allocation.

— Regizter Device List

Product Hame I EFI I Heact... I Type I Size |
.@ #O02 DST1-MD1E5L-1
ﬁ Safety Input Azzemblp 1 10ms  40ms In 1 Byte

ﬁ Safety Output Aszembly 1 10ms  40ms Ot 1 Byte
@ O3 DSTTHD125L1
S afety [nput £

10mz 40 ms

rably 1

2 Byte

Hew... | Edit... | Delete | Hegister.-"Unregisterdl

X

] I Cancel |

The following window will be displayed when the Slave has been unregistered.
Click the registration button to register the Slave again.

Edit Device Parameters

Select the Slave and

L click this button to
register the Slave
again.

The following window will appear when the Slave has been registered.



Edit Device Parameters

Local Output | Local Input/T est Output I tode/Cucle Time I Logiz
Safety Connections | Mernam |nfo. I Cafety Slave 10 I Slave 140

— Urreqister Device List

x|

# | Product Mame |

Connections : 4416 e

» | v Auto allacation.

— Reqister Device List

Froduct Hame | EFI | Reach... | Type | Size |
L 102 DST1-MD1E5L-
Safety Input Azzembly 1 10mz 40ms In 1 Byte

ﬁ Safety Output dgzembly 1 10mz 40 ms Ot 1 Byte
ﬁ ROIDSTI-IDT25L01

ﬁ Safety Input Azzembly 1 T0m:  40ms Ir 2 Byte
@ #04 META-SCPUOZ2
ﬁ Safety Input 1 10mz 40 mz In 3 Bute
Hew... | Edit... | [elete | Reaister/Unregizterd |

] | Cancel

Click the OK Button. This completes the procedure.
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5) Re-registering Standard Slaves to Standard Masters

If the devices for which the configuration data is being converted is set as a Standard
Slave and the device product code is selected in the Standard Master, the settings in
the Standard Master must be changed.

Select the device from the device list on the General Tab Page of the Edit Device
Parameters Window for the Standard Master.

Edit Device Parameters il

Communication Cycle Time I kMezzage Timer I Slave Function I
General | [0 Allocation[D1T] I 10 AllocationfIM]
— Unregister Device List
# | Product Mame | Out Size | In Size |
@ﬂDE DST1-MO1BSL-1 [ Byte 5 Byte
@#DS DET140125L1 0 Byte 4 Byte
@ #04  ME1A-SCPUDZ 0 Byte 0 Byte

i | -» | ¥ Auto sllacation as is registersd.

— Reqgister Device List
# | Product Mame | OutSize| OwCh [ InSize [ Inch [ C |
‘ #01 ME1A-SCPUDZ OB whe 1B e S300:Bit. .

Advanced Setup... | R egister/Unregizterd |

plaad | Qu:uwnlu:uadl e |

| k. I Cancel |




Then, click the Advanced Setup Button.

If the Check Product Code Option is selected on the Device Information Tab Page of
the Advanced Setting Window, change the product code according to the device being
used. Product codes are as follows:

NE1A-SCPUO01: 1403

NE1A-SCPUO01-V1: 1404

NE1A-SCPUO02: 1405

Advanced setting x|

Device Information | Connection I

Device Information

Wendor 47 [T Check Vendar

Device Type: | 755 [T Check Device Type
Product Code - [1403 I Check Praduct Code

(] I Cancel

Click the OK Button after completing the setting. This completes the procedure.
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Section 1-1 About NE1A-series Safety Network Controllers

1-1  About NE1A-series Safety Network Controllers

1-1-1  Introduction to the NE1A-series Safety Network Controllers

The NE1A-series Safety Network Controllers provide various functions, such as safety
logic operations, safety I/0O control, and a DeviceNet Safety protocol. The NE1A-series
Controller allows the user to construct a safety control/network system that meets the
requirements for Safety Integrity Level (SIL) 3 according to IEC 61508 (Functional
Safety of Electrical/Electronic/ Programmable Electronic Safety-related Systems) and
the requirements for Safety Category 4 according to EN 954-1.

In the example system shown below, the safety control system implemented with an
NE1A-series Controller and the monitoring system implemented with a Standard PLC
are realized on the same network.

¢ As a Safety Logic Controller, the NE1A-series Controller executes safety logic op-
erations and controls local 1/O.

¢ As a DeviceNet Safety Master, the NE1A-series Controller controls the remote 1/0
of DeviceNet Safety Slaves.

¢ As a DeviceNet Standard Slave, the NE1A-series Controller communicates with the
DeviceNet Standard Master.

Safety Logic Operations and
Safety I/O Control

Network Configurator

NE1A

/Standard PLC x

Standard Master

* Safety Master
® Standard Slave

DST1 series
Safety Slave

\ Standard Slavej

Non-safety-related Control
(Standard Control)

Safety related Control

The PLC system monitors the
NE1A (i.e., the safety control
system) using DeviceNet I/O
communications and explicit
messages.

The DeviceNet Safety
System controls remote 1/0.
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Section 1-1 About NE1A-series Safety Network Controllers

1-1-2 Features of the NE1A-series Controllers

Safety Logic Operations
In addition to basic logic functions, such as AND and OR, function blocks such as
Emergency Stop or Safety Gate Monitoring that enable various safety applications are
supported.

Local Safety I/O

¢ Inthe NE1A-SCPUO01(-V1), a total of 24 local safety I/O points are supported: 16 in-
puts and 8 outputs.

¢ In the NE1A-SCPUOQ2, a total of 48 local safety I/O points are supported: 40 inputs
and 8 outputs.

¢ Faults in external wiring can be detected.

¢ Dual Channel Mode can be set for pairs of related local input terminals.
When Dual Channel Mode is set, an NE1A-series Controller can evaluate the input
data patterns and the time discrepancy between input signals.

¢ Dual Channel Mode can be set for pairs of related local output terminals. When
Dual Channel Mode is set, an NE1A-series Controller can evaluate the output data
patterns.

DeviceNet Safety Communications
¢ As a Safety Master, Pre-Ver. 1.0 Controllers can perform safety I/O communications
with up to 16 connections using up to 16 bytes per connection.
e The NE1A-series Controllers with unit version 1.0 can perform safety /O communi-
cations with up to 32 connections using up to 16 bytes per connection.
o As a Safety Slave, the NE1A-series Controllers can perform safety /O communica-
tions with a maximum of four connections using up to 16 bytes per connection.

DeviceNet Standard Communications
As a Standard Slave, the NE1A-series Controllers can perform standard I/O commu-
nications with one Standard Master for up to two connections using up to 16 bytes per
connection.

Standalone Controller Mode

An NE1A-series Controller can be used as a Standalone Controller by disabling its
DeviceNet communications.

Configuration with a Graphical Tool
¢ A graphical tool is provided for both network configuration and logic programming. It
enables easy configuration and programming.
¢ A Logic Editor can be activated from the Network Configurator.
o Configuration data can be downloaded and uploaded, and devices can be moni-
tored online via DeviceNet, USB, or the peripheral interface of an OMRON PLC.

System Startup and Error Recovery Support
e The error information can be checked by using the Network Configurator or the indi-
cators on the front of the NE1A-series Controller.
¢ The NE1A-series Controller’s internal status information can be monitored from a
Standard PLC by allocating the information in the Standard Master. In the same way,
monitoring with a Safety PLC is possible by allocating information in the Safety Mas-
ter.

Access Control with a Password

e The NE1A-series Controller's configuration data is protected by a password set in
the Controller.
e The Network Configurator controls access to each project file with a password.
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Section 1-1

About NE1A-series Safety Network Controllers

1-1-3

Functional Overview

with the Controller’s total operating time at the point that the error
was detected.

Function | Overview | Details
| Logic Operations
Logic operations Basic logic operations, such as AND and OR, and function blocks, 6
such as Emergency Stop (ESTOP) and Safety Gate Monitoring
(SGATE), are supported.
In the Pre-Ver. 1.0 Controllers, up to 128 logic functions and function
blocks can be used in programming.
In the Controllers with unit version 1 or later, up to 254 logic func-
tions and function blocks can be used in programming.
Safety I1/0
I/O comments The user can store any name for each 1/0 terminal using a maximum | 5-1-1
of 32 characters (ASCII).
I/O power monitoring The NE1A-series Controllers can detect whether I/O power is 5-1-2
supplied within the normal voltage range.
Safety inputs The NE1A-SCPUO01(-V1) supports a 16 safety inputs. 5-2
The NE1A-SCPUO02 supports a 40 safety inputs.
Input circuit diagnosis Test pulses are used to check the NE1A-series Controller’s internal
circuits, external devices, and external wiring.
Input ON/OFF delays Input time constants between 0 and 126 ms in multiples of the
Controller’s cycle time can be set for Controller’s inputs.
Setting input ON/OFF delays helps reduce influence from chattering
or external noise.
Dual Channel Mode Time discrepancies in changes in data or input signals between two
paired local inputs can be evaluated.
Test pulse outputs The NE1A-SCPUO01(-V1) supports four independent test outputs. 5-3
The NE1A-SCPUO02 supports eight independent test outputs.
These are normally used in combination with safety inputs.
They can also be set for use as signal output terminals.
Current monitoring for | The NE1A-SCPUO1(-V1) can detect a disconnection at the T3
muting lamp (T3, T7 terminal.
terminal only) The NE1A-SCPUO02 can detect disconnections at the T3 and T7 ter-
minals.
Overcurrent detec- An output is blocked when an overcurrent is detected to protect the
tion/protection circuit.
Safety outputs The NE1A-SCPUO01(-V1) and NE1A-SCPUO02 both support eight 5-4
safety outputs.
Output circuit diagnosis | Test pulses are used to check the NE1A-series Controller’s internal
circuits, external devices, and external wiring.
Overcurrent detec- To protect the circuit, the output is cut off when an overcurrent is
tion/protection detected.
Dual Channel Mode Both of two paired outputs can be set into a safety state when an
error occurs in either of the two paired local outputs without depend-
ing on the user program.
DeviceNet Communications
Safety Master A master-slave relationship is established for each connection on the | 4-4
DeviceNet Safety Network separate from the Master-Slave commu-
nications on the DeviceNet Standard Network. This enables the
NE1A-series Controller to be the safety master to control the connec-
tions.
Safety Slave An NE1A-series Controller can also operate as a DeviceNet Safety 4-5
Slave, and the Controller’s internal status information as well as a
specified area of I/0 can be allocated in the Safety Master.
Standard Slave An NE1A-series Controller can also operate as a Standard Slave, 4-6
and the Controller’s internal status information as well as a specified
area of I/O can be allocated in the Standard Master.
Explicit messages Explicit messages can be used to read an NE1A-series Controller’s 4-7
status information. In addition, explicit messages set from the
Network Configurator can be sent from the user program.
Automatic baud rate detec- | The NE1A-series Controller's baud rate can be set automatically to 4-1-1
tion match the baud rate of the network master.
Standalone Controller Mode
Standalone Controller An NE1A-series Controller can be used as a Standalone Controller 4-1-2
mode by disabling the Controller's DeviceNet communications.
System Startup/Error Recovery Functions
Error history Errors detected by the NE1A-series Controller are recorded along 10-4
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Function

Overview

Details

Online monitoring

The NE1A-series Controller’s internal status information and I/O data
can be monitored online from the Network Configurator.

System Configuration
Manual, Section 7

Other Functions

Configuration lock The configuration data stored in the NE1A-series Controller can be 7-1
locked to protect the data after it has been downloaded and verified.

Reset The NE1A-series Controller can be reset from the Network Configu- 7-2
rator.

Password A password can be set to prevent unintended or unauthorized ac- 7-3

cess to the NE1A-series Controller.

1-1-4  Comparison of the 1/0 Capacity of the NE1A-SCPU01(-V1) and
NE1A-SCPU02

ltem | NE1A-SCPUO1 | NE1A-SCPU02 | Reference
Number of 1/0 points
Safety inputs 16 40 2-1
Test outputs 4 8 2-1
Safety outputs 8 8 2-1
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About NE1A-series Safety Network Controllers

1-1-5

Functions Improved in the Unit Version 1.0 Upgrade

The following table outlines the changes made in the unit version 1.0 upgrade.

Function | Summary | Reference
Logic operations
Logic operations Up to 254 logic functions and function blocks can be used in programming. Section 6
Function blocks The following additional function blocks can be used: Section 6
Logic functions
* RS Flip-flop
e Comparator
Function blocks
e Muting
e Enable Switch
o Pulse Generator
» Counter
o Multi Connector
Specifying the reset condi- | The following reset conditions can be selected: Section 6
tions for the Reset and Re- | ¢ Low - High - Low ON pulse (Earlier version’s reset condition)
start function blocks e Low - High rising edge
1/O control functions
Data usable in 1/0 tags The following additional I/O tags can be used: 6-1-2
e Local I/O status
e General Unit status
Contact Operation Counter | The number of ON/OFF operations at an input or output can be counted and | 5-1-3
stored internally.
Total ON Time Monitor The ON time of an input or output can be timed and stored internally. 5-1-4
DeviceNet communications functions
Safety Master function Up to 32 connections can be used. 4-4
Specifying the safety 1/0 The user can specify one of the following conditions for safety /O communi- | 4-4
communications status af- | cations after a communications error occurs.
ter a communications error | e Automatic reset (earlier version’s function)
occurs » Stop only the connection where the error occurred.
o Stop all connections
Restarting /0 communica- | When safety I/O communications have been stopped due to a communica- 4-4
tions that were stopped tions error, the I/O communications can be restarted from the Network Con-
due to a communications figurator or the logic program.
error
Remote 1/O allocation When the Controller is operating as a Safety Slave or Standard Slave with 4-3
inputs, the following data can be attached to the send data.
e Local input monitor
e Local output monitor
Functions supporting system startup and error recovery
Saving the error history The non-fatal error history is stored in non-volatile memory. 10-3
Added error history items Errors occurring in function blocks are recorded in the error history. 10-4
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1-2
1-2-1

System Configuration

DeviceNet Safety System Overview

DeviceNet is an open-field, multi-vendor, multi-bit network, which combines the con-
trols in the machine and line control levels with information. The DeviceNet Safety
network adds safety functions to the conventional DeviceNet standard communica-
tions protocol. The DeviceNet Safety concept has been approved by a third-party or-
ganization (TUV Rhineland).

Just as with DeviceNet, DeviceNet Safety-compliant devices from third-party vendors
can be connected to a DeviceNet Safety network. Also, DeviceNet-compliant devices
and DeviceNet Safety-compliant devices can be combined and connected on the
same network.

By combining DeviceNet Safety-compliant products, a user can construct a safety
control/network system that meets the requirements for Safety Integrity Level (SIL) 3
according to IEC 61508 (Functional Safety of Electrical/Electronic/Programmable
Electronic Safety-related Systems) and the requirements for Safety Category 4 ac-
cording to EN 954-1.

Safety Control as a Safety Network Standard Control and Monitoring as
Controller a Standard PLC

- Safety I/0 Communications . - Standard /O communications

Network Configurator - o
. - Explicit message communications

Safety Network Controller ":‘

- Safety Master e, Standard PLC/Standard Master

- Standard Slave L=

configuration configuration

i
Safety
communications Standard

communications

I
-y
Standard Slave

Safety Terminal
- Safety Slave

R - Safety Slave
Standard Slave - Standard Slave

Safety Network Controller
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1-2-2 Example System Configurations

The following examples illustrate safety control systems using NE1A-series Control-
lers.

e Safety Control System with an NE1A-series Safety Master

e System Combining an NE1A- series Safety Control System and a Standard PLC
Monitoring Control System

e System Combining a Distributed Safety Control System with Multiple NE1A-series
Controllers and a Centralized Monitoring System Using Standard PLCs

¢ Standalone NE1A-series Controller System

e Connection with a Network Configurator

Safety Control System with an NE1A-series Safety Master

This system uses the NE1A-series Controller as a Safety Master and establishes a
Safety Remote 1/0 System with Safety Slaves.

The Pre-Ver. 1.0 Controllers can perform safety I/O communications as a Safety Mas-
ter for a maximum of 16 connections (16 Slaves) with up to 16 bytes per connection.

Controllers with unit version 1.0 or later can perform safety I/O communications as a
Safety Master for a maximum of 32 connections (32 Slaves) with up to 16 bytes per
connection.

The NE1A-series Controllers support two protocols, single cast and multicast (broad-
cast), for safety I/O connections.

NE1A

* Safety Master Safety connections (logic communications paths)

| o Either singlecast or multicast
¢ 16 connections maximum
I:I ¢ 32 connections maximum (unit version 1.0 or later)

e,

DST1 Safety Slave Safety Slave by other Safety Slave by other
manufacturer manufacturer
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System Combining a Safety Control System and a PLC Monitoring Control

System

This system uses the NE1A-series Controller as a Safety Master and establishes a
Safety Remote 1/0 System with Safety Slaves.

The NE1A-series Controller is used as a Standard Slave and standard I/O communi-
cations are performed with the Standard Master. The NE1A-series Controller simulta-
neously functions as the Safety Master and a Standard Slave.

As a Standard Slave, the NE1A-series Controller enables standard I/O communica-
tions for a maximum of two connections with up to 16 bytes per connection. Four pro-
tocols (i.e., Poll, Bitstrobe, COS and Cyclic) are supported for /O connections. The
NE1A-series Controller cannot operate as a Standard Master.

The Safety Control System can be monitored using a Standard PLC by allocating the
NE1A-series Controller’s status information (general status, local I/O error status, or
other information) or logic operation results in the Standard PLC for standard 1/O
communications.

A Safety System and a Monitoring System can be combined and established on the
same network by using standard devices and safety devices.

P N - ~
/

,* Monitoring System N ,'/NE1A Safety Control System \\

/e Safety Master !
| e Standard Slave

Standard PLC
Standard Master

Safety I/O communications

Standard I/O communications
and explicit messages

\ 1
\ DST1 Safety Slave  Safety Slaves by other manufacturersl/

IMPORTANT: A maximum total of 64 standard nodes and safety nodes can be connected on
the same network.
The data attributes handled by standard I1/O communications and explicit mes-
sage communications are non-safety data. The necessary measures for safety
data are not taken for this data during data generation. Therefore, do not use this
data to configure the Safety Control System.
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46

Sy

stem Combining a Distributed Safety Control System with Multiple

NE1A-series Controllers and a Centralized Monitoring System

/" Monitoring System A

This system uses each NE1A-series Controller as a Safety Master and establishes a
Safety Remote 1/0 System with Safety Slaves.

Each NE1A-series Controller also simultaneously functions as a Standard Slave and
standard I/O communications are performed with the Standard Master.

The Safety Control System can be monitored using a Standard PLC by allocating the
NE1A-series Controller’s status information (general status, local I/O error status, or
other information) or logic operation results in the Standard PLC.

In the DeviceNet Safety System, multiple Safety Masters can be connected on the
same network. Therefore, the distributed safety control blocks can be monitored cen-
trally on the same network.

- P -

I/ > -
/'/ NE1A #1 Safety Control System A AN

» Safety Master \
e Standard Slave

/

Standard PLC
Standard Master

/
/
1

:

]

|
f Safety I/0 communications
!

]

]

]

}

]

]

]

}

]

Standard 1/0 \
communications or % DST1 Safety Slave  Safety Slaves by other manufacturers//
explicit messages N -

AN

NE1A #2 \
» Safety Master

¢ Standard Slave o
Safety /0O communications

................................................................

Also, safety /O communications between NE1A-series Controllers can be performed
as illustrated in the following diagram. In the diagram, NE1A #2 is set as the slave of
NE1A #1 safety connections to perform safety I/O communications.
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The NE1A-series Controller functions as a Safety Master, Safety Slave, and Standard
Slave simultaneously. As a Safety Slave, the NE1A-series Controller enables safety
I/O communications for a maximum of four connections with up to 16 bytes per con-
nection.

J Monitoring System

- ~

/// NE1A #1 Safety Control System A AN
o Safety Master \
o Standard Slave

Standard PLC
Standard Master

NE1A #1 functions as the Safety Master
for NE1A #2.

DST1 Safety Slave  Safety Slaves by other manufacturers//

-

Safety I/O
communications

NE1A #2
o Safety Master
» Safety Slave

o Standard Slave

\
!
\
|
]
|
|
|
|
]
|
|
|
|
|
|
|
]
|
]
|
|
|
|
I
|
|
]
|
|
|
)
1

\\ Safety Control System B DST1 Safety Slave  Safety Slaves by other manufacturersl,'

NE1A #2 functions as a Safety Slave
under NET1A #1.

IMPORTANT: The data attributes handled by DeviceNet standard I1/0O communications and
explicit message communications are non-safety data. The necessary measures
for safety data are not taken for this data during data generation. Therefore,
do not use this data to configure the Safety Control System.
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NE1A Standalone System
If there are only a few 1/O points, the NE1A-series Controller can be used as Stand-
alone Controller.

The Controller’s DeviceNet communications can be disabled through settings made
from the Network Configurator to enable the NE1A-series Controller to operate as

Standalone Controller.

Two-hand

Door

Emergency stop
buttons

NE1A
(Standalone)

usB
e communications

Network Configurator

3 Contactors

IMPORTANT: Use a USB port connection to set Standalone Mode. DeviceNet communications
are stopped when Standalone Mode is set, and so setting is not possible from

the DeviceNet port.
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Connection with Network Confiqurator

The NE1A-series Controller is set and programmed using a Network Configurator. The
Network Configurator also enables uploading configuration data, online monitoring of
program execution status, error history checks, etc.

The Network Configurator can be used in the following three ways:
e Direct connection to DeviceNet

e USB connection to the NE1A-series Controller

e Serial connection to an OMRON PLC

Direct Connection to DeviceNet
A DeviceNet Board/Card enables the Network Configurator to connect directly to the
network. Remote configuration and monitoring are supported for standard nodes and
safety nodes on the network. When connected directly to DeviceNet, the Network
Configurator forms one node on the network.

Network Configurator NE1A Standard PLC

| Standard Master

4 F :

Explicit message communications

PCI Board
PCMCIA Card

Downloading/uploading configuration
data and monitoring are supported from
the Network Configurator for devices on

the network via DeviceNet. Safety Slave Standard Slave
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USB Connection to an NE1A-series Controller

The Network Configurator can be used by connecting to the USB port on the NE1A-
series Controller. Remote configuration and monitoring are supported for not only the
Controller connected to the USB port but also for other devices on the network. For a

USB connection, the Network Configurator does not use a node address on the net-
work.

Network Configurator NE1A Standard PLC

| Standard Master
|

USB communications |

Explicit message communications

i —— —

Safety Slave Standard Slave

Serial Connection to an OMRON PLC

The Network Configurator can be used by connecting to a serial port on an OMRON
PLC. Remote configuration and monitoring are supported for standard nodes and

safety nodes on the network. For a PLC connection, the Network Configurator does
not use a node address on the network.

Standard PLC Network Configurator
NE1A

| Standard Master

m%_

=] 1

Serial communications
Explicit message communications (Host Link or Peripheral

bus (toolbus))

Safety Slave Standard Slave

Note: Check the following when downloading from a Standard Master to the NE1A.

e The timeout monitor time for the Standard Master must be at least
15 seconds.

¢ Remote I/O communications from the Standard Master to the NE1A
must be stopped (disconnected).
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1-3 System Setup Procedure

The general working phases until the Safety System is operational are shown below.

1. System Design

v '

3. Installation and Wiring 2. Programming

I |
'

4. Configuration

A4

5. User

Testing

A 4

6. System Operation

The NE1A-series Controller information required in each phase is described in the fol-
lowing sections.

Working phase Required information Details
System design B System overview and example configurations Section 1
B Specifications and functions Section 2, Section 4 to 8
B Performance Section 9
Programming B Programming guidelines Section 6
B Function block specifications
Installation and wiring B Node address and baud rate settings Section 4-1
m Installation location Section 3
B Device connections
o Power supply wiring
¢ Connection with I/O devices
o Wiring for DeviceNet
Configuration B Configuration method Section 7
User test W Error classification and error history Section 10
System operation B Maintenance and inspection Section 11

Refer to the following manuals for information on DeviceNet installation, DeviceNet
Safety System construction, Network Configurator operation, Programming Device
operation, and other devices used in the safety system.

Item Manual name Cat. No.

Installation of DeviceNet DeviceNet User's Manual W379
Construction of a DeviceNet DeviceNet Safety System Configuration Man- Z905
Safety System ual

Network Configurator Operation

Programming Device Operation

Installation of Safety I/0O Termi- | DeviceNet Safety I/O Terminal Operation Man- | Z904
nals ual
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2-1 Nomenclature and Functions

This section describes the part names and functions of the NE1A-series Controllers.

2-1-1 Nomenclature
NE1A-SCPUO01 (Pre-Ver. 1.0)

Node address switches:
Indicator/display area Sets the DeviceNet node address as a 2-digit
decimal number.

Terminal area

[YLT:]

H H H
“’D 1Al
USB port "BD i i 1
(B connector) ml:l 3 g Il !
meu] [ —
o ] njz|+|& g|ioj12]14
m—sumnm 1lals 7l a1l al1s Indicator area

[ 20+ ||| 0 Doy
(D (s (e e (e [l e
[o[]z[]+[]s
(o [Ja[]s[]7
21vDO ——ouT]
V1| |TD | T2 D t|d|6
v2|ae|T1| T3 5|7
| H|IN |
n n :\
L H H HJ Terminal area

Baud rate switch:
Sets the DeviceNet baud rate.

DeviceNet communications connector:

Connects to the network communications cable.

The power for communications is also supplied from this connector.
The XW4G-05C1-H1-D is provided for node connections.
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NE1A-SCPUO01 (Unit Version 1.0 or Later)

Node address switches:
) ] Sets the DeviceNet node address as a
Indicator/display area 2-digit decimal number.

Terminal area

/

=
=
s
=t
i

3=]
-
(o]
L%

| __—Indicator area
0:0-0-0r
O=0 O=0¢
00D
0000

USB port
(B connector)

B
I‘-J L=F]

\

Terminal area

Baud rate switch:
Sets the DeviceNet baud rate.

DeviceNet communications connector:
Connects to the network communications cable.
The power for communications is also supplied from this connector.
The XW4G-05C1-H1-D Connector is provided for node connections.
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NE1A-SCPU02
Node address switches:
) ) Sets the DeviceNet node address as a
Indicator/display area 2-digit decimal number.

USB port
(B connector)

Terminal area

Baud rate switch:
Sets the DeviceNet baud rate.

DeviceNet communications connector:
Connects to the network communications cable.
The power for communications is also supplied from this connector.
The XW4G-05C1-H1-D Connector is provided for node connections.

56

@ |10]12|14||[|20|22 | 24 |20 | ||28| 30| 22|34 Indicator area
8 [ |13]16| [ll21 |23 |26 [27]| f2n |31 |xa]35 ]
(o Che[a[Ta || Dol (e [po e b
s D (s || e Des (s 0y | | Do o Ol
Oe[1= O+[le
O e O
auT Kl | 0T |
To[12| o | 2 |||[we[me| 38 5] 4 Ts] 4 |6
(113 ||[Heinc]a7 i3] |17 .5 |7
|

E

Terminal area



Section 2-1 Nomenclature and Functions

2-1-2

Indicator/Display Areas

Status Indicators
The following LED indicators show the status of the NE1A-series Controller, network,
and I/O circuits.

MS (module status)
NS (network status)
LOCK (configuration lock status)

COMM (USB communications status)

IN 0 to 15 (local input status, NE1A-SCPU01(-V1))
IN 0 to 39 (local input status, NE1A-SCPUO02)
OUT 0 to 7 (local output status)

Indicator name Color Status Meaning
Green P Operation status
- Idle status
MS Red P Critical error status
(module status) S Abo_r_t status . . . : —
Green/red S Waltlng.for TQNID setting during self-diagnosis or waiting
for configuration.
- o Power is not supplied.
Green P Online connection has been established.
L Online connection has not been established.
NS Red /E\ IL/Jcn)able to cqmr?unicate.
L communications error
(network status) Green/red L Waiting for TUNID setting.
) - Not online or DeviceNet communications disabled
(Standalone Mode).
LOCK LI Lock has been completed with a valid configuration.
(configuration lock) Yellow PN Lock has not been completed with a valid configuration.
- No valid configuration data
COMM Yellow -4 Data transmission/reception in progress.
(USB) - No data transmission/reception in progress.
NE1A-SCPUO01 Yellow P I/0 signal is ON.
INO, 1,2,...15 Error detected in I/O circuits.
ouToO,1,2,..7 Discrepancy error has occurred in an input set for Dual
(local I/O status) ~T37 | Channel Mode.
Red Dual channel violation has occurred in an output set for
NE1A-SCPU02 Dual Channel Mode.
INO,1,2...39 o Error detected in the other 1/O circuit set for Dual Channel
ouTo0,1,2...7 - Mode (no error in this I/O circuit).
(local 1/O status) - -

1/0 signal is OFF.

“CJ7:ON L« : Flashing ™ : OFF
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Seven-segment Display
The 7-segment display indicates the NE1A-series Controller's node address during
normal conditions, and the error code and the node address of the error during error
conditions. Also, “nd” is displayed during normal conditions if DeviceNet communica-
tions are disabled (i.e., Standalone Mode).

Status Displa
Normal condi- Operating mode: RUN mode Shows the NE1A- Lit
tions with Safety I/O communications: Operating or not set. | series Controller’s
DeviceNet en- Operating mode: RUN mode node address Flashing
abled Safety 1/0 communications: Not operating (00 to 63).
Operating mode: Self-testing, configuring, or idle Flashing
Normal condi- Operating mode: RUN mode "nd" Lit
tions with
DeviceNet Operating mode: Self-testing, configuring, or idle Flashing
disabled
Error conditions | Critical error Indefinite
Only error code Lit
Abort Only error code Lit
Nonfatal error Alternates between displaying the
error code and the node address
where the error occurred.

/A WARNING

Serious injury may possibly occur due to loss of required safety functions.
Do not use the NE1A-series Controller’s indicators for safety operations. ®

Note: The errors are indicated by the combination of the MS indicator, NS indicator, and the 7-
segment display. For further details on specific meanings, refer to Section 10 Trouble-
shooting.
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2-1-3  Switch Settings

Node Address Switches

Set the DeviceNet node address using the rotary switches on the front of the NE1A-
series Controller.

X1

Method Two-digit decimal
number
Range 0 to 63

Note: The node address is set to 63 at the factory.

Any node address in the setting range can be used as long as the same address is
not used by another node. If a value between 64 and 99 is set on the rotary switches,
the node address can be set using a software setting on the Network Configurator.

IMPORTANT:
e Turn OFF power to the NE1A-series Controller before setting the rotary switches.
¢ Do not change the rotary switches while the power is ON. The Controller will detect this
as a change in the configuration and will switch to ABORT State.
¢ A node address duplication error will occur if the same address is set for more than one
node. Communications will not start if this error occurs.

Note:

o Use a small flat-blade screwdriver to set the rotary switches, being careful not to
scratch them.
o Refer to 4-1 Initial Setting for software setting procedures.

Baud Rate Switch

The DeviceNet baud rate is set using the DIP switch on the front of the NE1A-series
Controller. The baud rate settings are shown in the following table:

e 1 2 Pin 3 2 Baud rate

2T 1M OFF OFF OFF OFF 125 kbit/s

A0 ON OFF OFF OFF 250 kbit/s

L |- OFF ON OFF OFF 500 Kbit/s
ON ON OFF OFF

- ON or ON or Software setting
s OFF OFF ON OFF
ON or ON or ON or ON Automatic baud rate
OFF OFF OFF detection

Note: Refer to 4-1 Initial Setting for software setting procedures.

Note:

The baud rate is set to 125 kbit/s at the factory.
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2-1-4 DeviceNet Communications Connector

Stickers are placed on the communication connectors based on the color of each
communications wire. By matching the communications wire colors with the unit
sticker colors, you can check to see if wires are in the correct locations. The colors of
the wires are as follows:

Color Description
Red V+
White Signal (CAN H)
- Drain
Blue Signal (CAN L)
Black V—

Refer to the DeviceNet User’s Manual (W379) for details on communications specifi-
cations and wiring.

IMPORTANT: Turn OFF the power supply to the NE1A-series Controller and all nodes on the
network before starting any wiring operations.

2-1-5 USB Communications Connector

Connect the USB communications connector with a computer when a Network Con-
figurator is to be used. The NE1A-series Controllers support the USB version 1.1
standard. Use a commercially available USB-A to USB-B Male/Male cable for the
connection.
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2-1-6  Input/Output Terminals and Internal Connections

NE1A-SCPU01(-V1)
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Terminal name Description
VO Power supply terminal for internal circuits
The two VO terminals are connected internally.
GO Power supply terminal for internal circuits
The two GO terminals are connected internally.
V1 Power supply terminal for external input devices and test outputs
G1 Power supply terminal for external input devices and test outputs
V2 Power supply terminal for external output devices
G2 Power supply terminal for external output devices
INO to IN15 Safety input terminals
TOto T3 Test output terminals used to connect with safety inputs INO to IN15. Each test
output terminal outputs a different test pulse pattern. Terminal T3 also sup-
ports a current monitoring function for the output signal, for example, for a
muting lamp.
OUTO to OUT7 Safety output terminals
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Terminal name

Description

VO

Power supply terminal for internal circuits
The two VO terminals are connected internally.

GO Power supply terminal for internal circuits
The two GO terminals are connected internally.

V1 Power supply terminal for external input devices and test outputs

G Power supply terminal for external input devices and test outputs

V2 Power supply terminal for external output devices

G Power supply terminal for external output devices

INO to IN39 Safety input terminals

TOto T3 Test output terminals used to connect with safety inputs INO to IN19. Each test output
terminal outputs a different test pulse pattern. Terminal T3 also supports a current
monitoring function for the output signal, for example, for a muting lamp.

T4to T7 Test output terminals used to connect with safety inputs IN20 to IN39. Each test out-
put terminal outputs a different test pulse pattern. Terminal T7 also supports a current
monitoring function for the output signal, for example, for a muting lamp.

OUTO to OUT7 Safety output terminals
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2-2 Specifications

This section provides the NE1A-series Controller’s specifications.

2-2-1 General Specifications

NE1A-SCPU01(-V1)

Item

Specifications

DeviceNet supply voltage

11 to 25 VDC
(Supplied from communications connector.)

Device supply voltage VO (See note.)

20.4 to 26.4 VDC (24 VDC, —15% to 10%)

I/O supply voltages V1 and V2

20.4 to 26.4 VDC (24 VDC, —15% to 10%)

(See note.)

Current con- | DeviceNet 15 mA at 24 VDC

sumption Internal logic circuits 230 mA at 24 VDC

Overvoltage category Il (according to IEC 61131-2: 4.4.2)
EMC Compliant with IEC 61131-2.

Vibration resistance

0.35 mm at 10 to 57 Hz, 50 m/s? at 57 to 150 Hz

Shock resistance

150 m/s” for 11 ms

Mounting DIN Track (TH35-7.5/TH35-15 according to IEC 60715)
Operating temperature —10 to 55°C

Humidity 10% to 95% (with no condensation)

Storage temperature —40to 70°C

Degree of protection IP20

Serial interface USB Ver. 1.1

Weight 460 g

Note: VO to GO: For internal logic circuits, V1 to G1: For external input devices and test outputs,

V2 to G2: For external output devices.

NE1A-SCPU02

Item

Specifications

DeviceNet supply voltage

11 to 25 VDC
(Supplied from communications connector.)

Device supply voltage VO (See note.)

20.4 to 26.4 VDC (24 VDC, —15% to 10%)

I/O supply voltages V1 and V2

20.4 to 26.4 VDC (24 VDC, —15% to 10%)

(See note.)

Current con- | DeviceNet 15 mA at 24 VDC

sumption Internal logic circuits 280 mA at 24 VDC

Overvoltage category Il (according to IEC 61131-2: 4.4.2)
EMC Compliant with IEC 61131-2.

Vibration resistance

0.35 mm at 10 to 57 Hz, 50 m/s? at 57 to 150 Hz

Shock resistance

150 m/s” for 11 ms

Mounting DIN Track (TH35-7.5/TH35-15 according to IEC 60715)
Operating temperature -10 to 55°C

Humidity 10% to 95% (with no condensation)

Storage temperature —40to 70°C

Degree of protection IP20

Serial interface USB Ver. 1.1

Weight 690 g

Note: VO to GO: For internal logic circuits, V1 to G: For external input devices and test outputs,
V2 to G: For external output devices.
G or V1 and G of V2 are connected internally.
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DeviceNet Communications Specifications

Item

Specifications

Communications
protocol

Conforms to DeviceNet.

Connection method

The multidrop and T-branch connections can be combined (for main line and branch
lines).

Baud rate

500 kbits/s, 250 kbits/s, 125 kbits/s

Communications
medium

Special cable with 5 lines (2 communications lines, 2 power lines, 1 shield line)

Communications
distance

Baud rate Maximum network length | Branch length Total length
500 kbits/s 100 m max. (100 m max.) | 6 m max. 39 m max.
250 kbits/s 250 m max. (100 m max.) | 6 m max. 78 m max.
125 kbits/s 500 m max. (100 m max.) | 6 m max. 156 m max.

The numbers in parentheses are the lengths when Thin Cable is used.

Communications
power supply

11 to 25 VDC

Connected nodes

63 nodes max.

Safety 1/O
communications
(Pre-Ver. 1.0 Control-
lers)

Safety Master Function:

e Maximum number of connections: 16

e Maximum data size: 16 bytes input or 16 bytes output (per connector)
¢ Connection type: Single-Cast, Multi-Cast

Safety Slave Function:

e Maximum number of connections: 4

e Maximum data size: 16 bytes input or 16 bytes output (per connector)
e Connection type: Single-Cast, Multi-Cast

Safety I/0
communications
(Controllers with unit
version 1.0 or later)

Safety Master Function:

e Maximum number of connections: 32

e Maximum data size: 16 bytes input or 16 bytes output (per connector)
e Connection type: Single-Cast, Multi-Cast

Safety Slave Function:

e Maximum number of connections: 4

e Maximum data size: 16 bytes input or 16 bytes output (per connector)
e Connection type: Single-Cast, Multi-Cast

Standard 1/0
communications

Standard Slave Function

e Maximum number of connections: 2

* Maximum data size: 16 bytes input and/or 16 bytes output (per connector)
e Connection type: Poll, Bit-strobe, COS, Cyclic

Message communica-
tions

Maximum message length: 552 bytes
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2-2-3 1/O Specifications

Safety Inputs
Item Specifications
Input type Current sinking (PNP)
ON voltage 11 VDC min. between each input terminal and G
OFF voltage 5 VDC max. between each input terminal and G
OFF current 1 mA max.
Input current 4.5 mA

Safety Outputs

Item

Specifications

Output type

Current sourcing (PNP)

Rated output current

0.5 A per output

Residual voltage

1.2 V max. between each output terminal and V2

Leakage current

0.1 mA max.

IMPORTANT: If a safety output is set as a safety pulse output, an OFF pulse signal (pulse width:
580 us) will be output to diagnose the output circuit when the safety output turns ON.

Check the input response time of the control device connected to the NE1A-series Con-
troller to be sure that this output pulse will not cause malfunctions.

Test Outputs

Item

Specifications

Output type

Current sourcing (PNP)

Rated output current

0.7 A max. per output (See notes 1 and 2.)

Residual voltage

1.2 V max. between each output terminal and V1

Leakage current

0.1 mA max.

Note 1: Total simultaneous current: 1.4 A max.
(TO to T3: NE1A-SPCPUO01(-V1), TO to T7: NE1A-SCPU02)
2: Connectable external indicator (T3, T7): 24 VDC, 15 to 400 mA
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Section 3-1 Installation

3-1 Installation

3-1-1  Requirements for Installation and Wiring

Consider the following for installation and wiring to improve the reliability of the NE1A-
series Safety Network Controller System and to fully exploit the system’s capabilities.

Installation and Storage Environment
Do not use or store the NE1A-series Controller in any of the following locations.

¢ Locations subject to direct sunlight

¢ Locations subject to temperatures or humidity outside the ranges specified in the
specifications

Locations subject to condensation as the result of severe changes in temperature
Locations subject to corrosive or flammable gases

Locations subject to dust (especially iron dust) or salts

Locations subject to water, oil, or chemicals

Locations subject to shock or vibration

Take appropriate and sufficient measures when installing systems in the following lo-
cations. Inappropriate and insufficient measures may result in malfunction.

Locations subject to static electricity or other forms of noise
Locations subject to strong electromagnetic fields
Locations subject to possible exposure to radioactivity
Locations close to power supplies
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3-1-2  Mounting to the Control Panel

o Use the NE1A-series Controller in an enclosure with IP54 protection or higher ac-
cording to IEC/EN 60529.

e Use DIN Track (TH35-7.5/TH35-15 according to IEC 60715) to mount the NE1A-
series Controller in the control panel. Mount the Controller to the DIN Track using
PFP-M End Plates (not included with the NE1A-series Controller) to prevent it from
falling off the DIN Track because of vibration.

¢ Provide sufficient space around the NE1A-series Controller, at least 5 mm at the
sides and at least 50 mm at the top and bottom, for ventilation and wiring.

Wiring duct
50 mm min.
]
F—pr—aa— ] |
i ©=0 5 mm min.
5 mm min. ] I
«—> wax[ ] EE | I Eruln.F, +—>
vl |
—— || = [« [ o ||| & [ 2] ] o] ——
mmm“_ ija|n|v BT |W]E
T w—
o |(| oD (o0 (O Chl
0t Oa s || Do OaDw 35-mm DIN Track
) — || Frrn 2
o] LD [h [k [Ir
€5 po - @
B afarT[w |[TeTe]
B e T’ulﬂll o el —
oo ve m
T i I E| End Plate
¥ Model: PFP-M
L]
]
50 mm min.

Wiring duct

Note: The NE1A-series Controller can be mounted only to DIN Track. Do not screw the Control-
ler to the control panel.
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Installation

Mounting

To ensure proper ventilation, mount the NE1A-series Controller as shown in the fol-
lowing diagram.

Top
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et

Bottom

Do not mount the NE1A-series Controller as in the following diagrams.

T Top T Top
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Position of the NE1A-SCPU01(-V1) Controller’s DIN Track Mounting Bracket
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DIN Track Mounting Bracket

Position of the NE1A-SCPU02 Controller’s DIN Track Mounting Brackets

[

=L H ]
=] | | | =
=] [} O (] (| (| EQ
4@ (| ] O (] O =]
4@ [} O O O O E§
4& (| O i O O 8
7] O o (] By (| &
] I 1l
2 = o e

—>
—>

DIN Track Mounting Brackets

72



Section 3-1 Installation

3-1-3 Dimensions and Weight

Dimensions
NE1A-SCPU01(-V1)
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NE1A-SCPU02
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Weight
Model Weight
NE1A-SCPUO01(-V1) 460 g max.
NE1A-SCPU02 690 g max.
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3-2 Wiring

3-2-1  General Instructions on Wiring

Precaution:

e To prevent wire clippings from getting into the NE1A-series Controller, do not re-
move the label on the Controller before wiring has been completed.

o After wiring has been completed, be sure to remove the label from the Controller to
enable heat dissipation for proper cooling.

Label prevents wire
clippings from entering.

e Disconnect the NE1A-series Controller from the power supply before starting any
wiring operations. Devices connected to the Controller may operate unexpectedly if
wiring is performed with the power supply connected.

o Be careful not to get your fingers caught when attaching connectors to the plugs on
the NE1A-series Controller.

/A WARNING

Serious injury may possibly occur due to loss of required safety functions. Wire
the conductors correctly and verify the operation of the NE1A-series Controller 0
before using the Controller system in actual operation.
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3-2-2  Wiring the Power Supply and I/O Lines

Wire Sizes
Use the following wires to connect external 1/0O devices to the NE1A-series Controller.
Solid wire 0.2 to 2.5 mm?> (AWG 24 to AWG 12)

Stranded (flexible) wire | 0.34 to 1.5 mm? (AWG 22 to AWG 16)

Stranded wires should be prepared by attaching ferrules with
plastic insulation collars (DIN 46228-4 standard compatible)
before connecting them.

Recommended Materials and Tools

Insulated Pin Terminals
Use a pin terminal with an insulated cover compliant with the DIN 46228-4 standard.
Pin terminals similar in appearance but not compliant with the standard may not match
the terminal block on the NE1A-series Controller. (The wiring dimensions are rough
standards. Confirm the dimensions beforehand.) Use wires of the same diameter if
two-wire pin terminals are used.
Note: ¢ When wiring with pin terminals, be sure to insert pin terminals all the way into the
terminal block.
¢ WWhen using two-wire pin terminals, use wires of the same diameter.
¢ \When using two-wire pin terminals, insert the pin terminal so that metal portion of the
pin terminal is inserted straight into the terminal block, i.e., so that the long sides of the
insulating cover are vertical.

Reference Specifications (Product Specifications for Phoenix Contact)

Model of pin termi- Wire dimensions Pin terminal specifications
nal Cross- AWG Stripped Overall Length Inner di- Inner di- 2
sectional length of | length L1 | of metal ameter of ameter of -g
area of insulation (mm) part L2 conductor | insulative S
conductor (mm) (mm) D1 (mm) cover D2 £
(mm?) (mm) a
£ Al 0,34-8TQ 0.34 22 10 12.5 8 0.8 2.0 *1
o ®| AlO0,5-10WH 0.5 20 10 16 10 1.1 25
$ £ [ AL0,75-10GY 0.75 18 10 16 10 1.3 2.8
Q Al 1-10RD 1.0 18 10 16 10 1.5 3.0
®) Al 1,5-10BK 1.5 16 10 18 10 1.8 34
< ,| AFTWIN 2 x 2x0.75 - 10 17 10 1.8 2.8/5.0 *2
0T 0,75-10GY
2 E| A-TWIN2x 2x1 - 10 17 10 2.05 3.4/5.4
se 1-10RD
|_
*1: One-wire Pin Terminal *2: Two-wire Pin Terminal
Insulated «Pa.D2 Insulation Dia. D2
cover Cover

4 \ A

L1
L2
L1

L2

Dia. D1 Dia. D1

Terminal Crimping Tool

Manufacturer Model
Phoenix Contact CRIMPFOX UD6
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Power Supply Selection
Use a DC power supply satisfying the following requirements.
e The secondary circuits of the DC power supply must be isolated from the primary
circuit by double insulation or reinforced insulation.
e The DC power supply must satisfy the requirements for class 2 circuits or limited
voltage/current circuits defined in UL 508.
¢ The output hold time must be 20 ms or longer.

3-2-3  Wiring I/O Devices

Wiring Input Devices
Refer to the following information for input device selection and wiring.

Devices with Mechanical Contact Outputs
Examples: Emergency stop buttons and safety limit switches

These devices use both a safety input terminal and test output terminal. A safety input
terminal inputs the test output signal (pulse output) of the NE1A-series Controller via a
contact output device.

V1
4.5 mA typical Q
\ nl
NE1A-series
GE—‘K— Controller
e
INx O
Minimum applicable load: 24 VDC
4 mA, 24 VAC -
G1

-7

Devices with PNP Semiconductor Outputs (Current Sourcing)
Example: Light curtains

A PNP semiconductor output signal from this type of device is input to the NE1A-
series Controller’s safety input terminal.

4.5 mA typical
V1
—O
24 VDC T
_e! ae)
NE1A-series
Controller
A OSSDx INXx )
24VDC
GND G1
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A\ WARNING

following table.

Serious injury may possibly occur due to loss of required safety functions. Use
appropriate components or devices according to the requirements given in the 0

Controlling devices

Requirements

Emergency stop switch

Use approved devices with a direct opening mechanism compliant with
IEC/EN 60947-5-1.

Door interlocking switch or
limit switch

Use approved devices with a direct opening mechanism compliant with
IEC/EN 60947-5-1 and capable of switching micro-loads of 4 mA at 24
VDC.

Safety sensor

Use approved devices compliant with the relevant product standards,
regulations, and rules in the country where they are used.

Relay with forcibly guided contacts

Use approved devices with forcibly guided contacts compliant with EN
50205. For feedback, use devices with contacts capable of switching
micro-loads of 4 mA at 24 VDC.

Contactor

Use contactors with a forcibly guided mechanism and monitor the auxiliary
NC contact to detect contactor failures.

For feedback, use devices with contacts capable of switching micro-loads
of 4 mA at 24 VDC.

Other devices

Evaluate whether devices used are appropriate to satisfy the requirements
of the safety category level.

IMPORTANT:

o Properly apply the specified voltage to the NE1A-series Controller’s inputs. Applying an
inappropriate DC voltage or any AC voltage may cause reduced safety functions, damage
to the NE1A-series Controller, or a fire.

o Be sure to separate I/0 cables from high-voltage/current lines.

e Use I/O cables of 30 m or less.

e Do not apply the power supply to the test output terminals. Doing so may result in product
damage or burning.

Wiring Output Devices

Refer to the following diagram for selection and wiring of output devices.

78

NE1A-series

Controller |:|_:|




Section 3-2

Wirin g

/A WARNING

Serious injury may possibly occur due to breakdown of outputs. Do not connect
loads beyond the rated value to the safety outputs and the test outputs.

O

Serious injury may possibly occur due to loss of required safety functions. Wire
the NE1A-series Controller properly so that 24-VDC lines do NOT touch the
safety outputs and the test outputs accidentally or unintentionally.

Serious injury may possibly occur due to loss of required safety functions.
Ground the 0-V line of the power supply for external output devices so that the
devices do NOT turn ON when the safety output line or the test output line is
grounded.

Serious injury may possibly occur due to loss of required safety functions. Use
appropriate components or devices according to the requirements given in the
following table.

O
O
O

Controlling Devices Requirements

Contactor Use contactors with a forcibly guided mechanism and monitor the auxiliary

NC contact to detect contactor failures.

of 4 mA at 24 VDC.

For feedback, use devices with contacts capable of switching micro-loads

Other devices Evaluate whether devices used are appropriate to satisfy the requirements

of safety category level.

IMPORTANT:
¢ Be sure to separate I/O cables from high-voltage/current lines.
e Use I/O cables of 30 m or less.

e Do not apply the power supply to the test output terminals. Doing so may result in product

damage or burning.
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Examples of I/O Device Connections

Example of Connecting an Emergency Stop Button

$éa® ® @ @ @
@@@@ CRCRCRC

| |
® 00066
@ @ e @
E

E1 and E2: 24-VDC power supplies
S1: Emergency stop switch

L S2 Reset switch

KM1 and KM2: Contactors

Note: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for
internal circuits).
Note: This example shows an NE1A-SCPUO01(-V1) Controller’s terminal layout.

Example of Connecting Limit Switches (for a Safety Gate)

= ééa@ ®®®®
HEOO ®06 6

ffffffffff 7 82

E1 and E2: 24-VDC power supplies
S1: Safety limit switch

S2: Limit Switch (NO Contact)

KM1 and KM2: Contactors

Note: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for

internal circuits).
Note: This example shows an NE1A-SCPUO01(-V1) Controller’s terminal layout.
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Example of Connecting Two-hand Switches

D0 OOE®® |

@@ ﬁ#. ® @ @ @

KM2-NC
N
S12
@ ,,,,,,,,,,,, N
@ KM2
® 0 ®

% ®
& @ ®
S =
}V

E1 and E2: 24-VDC power supplies
S11 and S12: Two-hand switches

= KM1 and KM2: Contactors

M: Motor

@D®

ENLD
®®
VY

Note: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for
internal circuits).
Note: This example shows an NE1A-SCPUO01(-V1) Controller’s terminal layout.
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Example of Connecting a Light Curtain

Receiver - OSSD1 (Green)

Receiver - OSSD2 (White) é
®OE @

Receiver: +24 V (Brown)

< I

Emitter: +24 V (Brown) %
E2

E1

-
-

Emitter: 0 V (Blue), shield
Receiver: 0 V (Blue), shield *( s2

Rest input (Yellow)

Light Curtain: OMRON F3SN-A

S1H

Red: Open |
Interlock (White)

Test input (Green)

RS-485 (Gray)

KM1-NC

KM2- NC

KM1

==

KM2

External relay monitor (Red)

RS-485 (Pink)

Emitter

Auxiliary output (Yellow)

E1 and E2: 24 VDC power supplies
S1: External test switch

S2: Lockout reset switch

KM1 and KM2: Contactors

Note: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for

the internal circuits).

Note: This example shows an NE1A-SCPUO01(-V1) Controller’s terminal layout.
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Example of Connecting a User Mode Switch

S1

(o) | ()] (w) ()
W ®E o

@ &
® @
® ®
® ®

OO 606 e
%@@@ © 066

E1 and E2: 24 VDC power supplies
S1: User mode switch

E2

E1

Note: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for in-

ternal circuits).
Note: This example shows an NE1A-SCPUO01(-V1) Controller’s terminal layout.
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3-2-4 DeviceNet Wiring

Wire the DeviceNet communications cable as shown in the following diagram.

[T [
s ||| a]m]z]1+
7|8 [11] ]

Clo (T (s Clef | C& ([T
(1 (s Os [ | Oe OnldeCy
Co[Je 1+ O
[t (a0 7

L]
[ ]
L1 ]

v
vijm[n]rz||[o] 2]+
vz 1]:]s
[

Stickers are placed on the communication connectors based on the color of each
communications wire. By matching the communications wire colors with the connector

sticker colors, you can check to see if wires are in the correct locations. The colors of
the wires are as follows:

Color Description
Red V+
White Signal (CAN H)
- Drain
Blue Signal (CAN L)
Black V-

IMPORTANT:

e Turn OFF the power supply to the NE1A-series Controller, to all nodes on the network,
and to communications lines before starting any wiring operations.

* Tighten the DeviceNet connector to the appropriate torque (0.25 to 0.3 N m).

o Separate the DeviceNet communications cables from high-voltage/current lines.

Note: Refer to the DeviceNet Operation Manual (W267) for further information on wiring.

3-2-5 Wiring the USB Connector

A computer is connected to use the Network Configurator.

Use a commercially available USB-A to USB-B Male/Male cable to make the connec-
tion.

Note: Use a USB cable of 3 meters max.
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4-1 |Initial Setting
4-1-1 Hardware Setup

Node Address Setting

Set the DeviceNet node address using the rotary switches on the front of the NE1A-
series Controller.

LGV 0 a8y

Method Two-digit decimal
number
Range 0 to 63

Note: The node address is set to 63 at the factory.

Any node address in the setting range can be used as long as the same address is
not used by another node. If a value between 64 and 99 is set on the rotary switches,
the node address can be set using a software setting on the Network Configurator.

Software Setting
Use the following procedure to set the node address using the Network Configurator.

1 Turn OFF the power and then set the rotary switches to a number between 64 and
99 (software setting).

2 Turn ON the power. The NE1A-series Controller will operate using the previous
node address (factory set to 63).

3 Reset to the default settings using the Network Configurator's RESET command.
The configuration information held in the device will be initialized.

4 Set the node address from the Network Configurator.
From here on, the NE1A-series Controller will operate with the node address set in the
software setting.

IMPORTANT:
o Turn OFF power to the NE1A-series Controller before setting the node addresses.
¢ Do not change the rotary switches while the power is ON. The NE1A-series Con-
troller will detect this as a change in the configuration and will switch to Abort
State.
¢ A node address duplication error will occur if the same address is set for more
than one node. Communications will not start if this error occurs.

Note: Use a small flat-blade screwdriver to set the rotary switches, being careful not
to scratch them.

Baud Rate Setting

The DeviceNet baud rate is set using the DIP switch on the front of the NE1A-series
Controller. The baud rates settings are shown in the following table:

Pin

 Jim i . 2 3 4 Baud rate
?I]él.% N OFF OFF OFF OFF 125 kbit/s
4T 1 ON OFF OFF OFF 250 kbit/s

OFF ON OFF OFF 500 kbit/s

ON ON OFF OFF
- g ON or ON or ON OFF Software setting

OFF OFF

ON or ON or ON or ON Automatic baud rate

OFF OFF OFF detection

Note: The baud rate is set to 125 kbit/s at the factory.
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Software Setting
The Network Configurator can be used to set the baud rate. The procedure is as fol-
lows:
1. Turn OFF the power and change the DIP switch to the "software setting."

2. Turn ON the power. When power is turned ON, the NE1A-series Controller will op-
erate at the previous baud rate (default setting: 125 kbit/s).

3. Reset to the default settings using the Network Configurator's RESET command.
The configuration information held in the device will be initialized.

Set the baud rate from the Network Configurator.

Reset the NE1A-series Controller by cycling the power or using the NE1A-series
Controller RESET command from the Network Configurator. The NE1A-series
Controller will then operate with the baud rate set from the Network Configurator,
i.e., the software setting.

ok

Automatic Baud Rate Detection
The NE1A-series Controller's baud rate can be set automatically to match the baud
rate of the master on the network. The baud rate must be set in at least one Safety
Master or Standard Master on the network. After turning ON the power, the baud rate
is set when establishing communications, and the baud rate setting is stored until the
next time power is turned ON.

IMPORTANT:
e Turn OFF power to the NE1A-series Controller before setting the DIP switch.
¢ Do not change the DIP switch setting while the power supply is ON. The NE1A-
series Controller will detect this as a change in the configuration and will switch
to ABORT State.
e The baud rate must be the same for all nodes (masters and slaves) on the net-
work.

4-1-2  Software Settings

DeviceNet Communications Disable (Standalone) Setting

When DeviceNet Communications are disabled, the NE1A-series Controller stops all
DeviceNet communications and operates as a Standalone Controller. The default is to
have DeviceNet communications enabled (normal mode).

Make the setting from the Network Configurator. After the setting has been made,

a reset command will be sent from the Network Configurator to the NE1A-series
Controller to enable the setting.

Setting Description
Enabled (Normal Mode) DeviceNet communications enabled.
Disabled (Standalone DeviceNet communications disabled. The SNC will
Mode) operate as a Standalone Controller. "nd” will be
displayed on the 7-segment display.

IMPORTANT:
e When DeviceNet communications are disabled, connect the NE1A-series
Controller to the Network Configurator via the USB connection.
e When DeviceNet communications are disabled, operation using the Network
Configurator can be performed via a USB connection.
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Section 4-2 Network Status Indication

4-2 Network Status Indication

Network status is indicated using the NS (network status) indicator on the NE1A-
series Controller.

The 7-segment display shows the NE1A-series Controller's node address during nor-
mal conditions, and the error code and the node address of the error during error con-
ditions. Also, when DeviceNet communications are disabled (Standalone Mode), “nd”
is displayed during normal conditions.

MS indicator NS indicator 7-segment display

Ciniel
DMROMN 0 12/418 8 1oj12114
(1/3[s]7] |98 [11]13]1s

MS/NS Indicators

Indicator name Color Status Meaning
_LI Operation status
Green N Idle status
P Critical error status
(modull\gsstatus) Rec . Abqr_t status - - - - -
Green/ = Waiting for TUNID setting during self-diagnosis or wait-
red - ing for configuration.
- - Power is not supplied.
Green P Online connection has been established.
L Online connection has not been established.
NS Red PEg Unable to communicate.
N I/0O communications error
t k stat — -
(network status) Green/ = Waiting for TUNID setting.
red o
- - Not online (including Standalone Mode).

“CJ7: ON L« : Flashing ™ : OFF
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Seven-segment Display
The 7-segment display indicates the NE1A-series Controller's node address during
normal conditions, and the error code and the node address of the error during error
conditions. Also, “nd” is displayed during normal conditions if DeviceNet communica-
tions are disabled (i.e., Standalone Mode).

Status Display

Normal condi- | Operating mode: RUN mode Shows the Control- | Lit

tion with Safety I/0O communications: Operating or not | ler's node address

DeviceNet en- | set (00 to 63).

abled Operating mode: RUN mode Flashing
Safety I/O communications: Not operating
Operating mode: Self-testing, configuring, or Flashing
idle

Normal condi- | Operating mode: RUN mode "nd" Lit

tion with

DeviceNet Operating mode: Self-testing, configuring, or Flashing

disabled idle

Error condi- Critical error Indefinite

tions Only error code Lit
Abort Only error code Lit

Nonfatal error

Alternates between displaying the
error code and the node address
where the error occurred.

Note: The errors are indicated by the combination of the MS indicator, NS indicator, and the 7-
segment display. For further details on specific meanings, refer to Section 10 Trouble-
shooting.
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4-3 Remote I/O Allocations

4-3-1 Remote 1/0 Area Allocation Overview

The remote I/O areas used in Safety Masters/Slaves and Standard Masters/Slaves
are automatically allocated in the NE1A-series Controller’s /O memory according to
settings made from the Network Configurator. I/O of the destination communications
slave and the I/O area for an NE1A-series slave are displayed as I/O tags. Using I/O
tags allows a user to program without being conscious of the NE1A-series Controller’s

memory addresses.
1/0 of the registered slave is displayed as I/O tags.
Object List
i} FunctionBlack
S Input o Output / \ g U
-
+ : _
g ——a& »
- 2 [#011DSTI-MD16SL-1 HOEOD IS ERTOR Ly n = —
= [5] Safety Input
5] [D0]N=XESTOP #1 [0 1:601 ) [S] ESTOP #1 #—
(8] [01]{MeXESTOP #1
(8] [2]{MNekSatety Gate #1
|S] [03]{MekSafety Gate #1
(8] [41{HekLight Gurtain #
(5] [D5]{M:eXLight Curtain #1 2 [2]
(5] [DE]iN:e)Reset Button IIZIII
\ (8] [07]{MN-ekSafety Input y) [#01 102} [S] Safety Gate #1 *——.J\_ ——
[#01 (020 [S] Safety Gate #1 *—/—.g\__

Programming with 1/0 tags
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4-3-2 Remote 1/0O Area Attributes

Remote I/O Area Attributes

The NE1A-series Controller's remote /O area has the following attributes.

All values in the safety remote I/O area will be cleared if the operating mode is
changed. If a communications error occurs, all data for the connection for which the
error occurred will be cleared.

Mode change S
Communications

RUN RUN or Idle to error Power ON
to Idle Configuration
Safety remote 1/0 Cleared Cleared Cleared for con- Cleared

area (DeviceNet nection (safety

(safety state) (safety state) (safety state)

Safety) state)
Standard remote Depends on Depends on Slave
1/O area Slave I/O area Cleared I/O area hold set- Cleared
(DeviceNet) hold setting. ting.
Note: Refer to Section 8 Operating Modes and Power Supply Interruptions for details on

each operating mode.

Slave I/O Area Hold Setting

This setting specifies whether to clear or hold the data in a slave 1/O area when the operating
mode is changed or when a communications error occurs.

Setting Description Default Validity
The slave output area (inputs to a user application program) is Clear When power
cleared when a communications (connection) error occurs. supply is cycled

Clear

The slave input area (outputs to a Standard Master) is cleared
when the operating mode is changed to IDLE Mode.

The last data in the slave output area (inputs to a user application
program) is held when a communications (connection) error oc-
curs.

The last data in the slave input area (outputs to a Standard
Master) is held when the operating mode is changed to IDLE
Mode.

Hold

Values are cleared, however, when a critical error or abort occurs
or when the power supply is turned ON again.

91



Section 4-3 Remote I/0 Allocations

4-3-3

92

Remote I/O Area Data Configuration

The Network Configurator can be used to specify the data transferred by the NE1A-
series Controller as Safety Slave or Standard Slave input data. This section describes
the data that can be set, the setting method, and the data configuration.

Confiquration of Data to Be Transferred

The Pre-Ver. 1.0 NE1A-series Controllers can combine status data and 1/O data and
transfer them as remote I/O data.

NE1A-series Controllers with unit version 1.0 or later can combine status data, local
I/0 monitor data, and I/O data and transfer them as remote I/O data.

The data that is transferred is determined by the configuration. The data is normally
configured of status data, local I/O monitor data, and I/O data, in that order. The status
data can be collected in the PLC to create a monitoring system. The data can also be
configured of only status data, only local I/O monitor data, or only I/O data.

Sample 1: Transmitting both Status Data and 1/0 Tags as Safety Slave Inputs

Status Data
Status A f-——---- i
Status B ! Safety Slave
1 Inputs
StatusC  f——-- 7 : Status A
Lo Connection
|
Status D [ Status C
ro-m-oo- /0 TagX —»:)-
oo /0 TagY
Input Data b 1/0 TagZ
| 1
/O TagX == | !
IO TagY  f-=--- '
I/I0TagZ f[=—=———- I

Sample 2: Transmitting Only I/O Tags as Safety Slave Inputs

Status Data
Status A
Status B Saflentgustlsave
Status © Connection
Status D Po===== /0 TagX
| r———-P 1OTagY _»:)—
A /0 TagZ
Input Data E P
o
/0 TagX  f--- i :
I/O TagY  f-———- - E
/0 TagZ f=———————'
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Sample 3: Transmitting Only Status Data as Standard Slave Inputs

Status Data
Status A f------- !
Status B ' Stan%%rgtss lave Connection
StausC  p==== K :-—— Status A
|
Status D L ot C } —*:)—
Input Data
Data That Can Be Set and Example Arrangements
The following table shows the data that can be set.
- Pre-Ver. 1.0 NE1A-series Controllers
Data type Name/format Data Setting method using Attribute
size Network Configurator
Status General Status Byte Set using checkbox. Non-
safety
Local Input Status Word Set using checkbox. Safety
Local Output Status Byte Set using checkbox. Safety
Test Output/Muting Lamp Status Byte Set using checkbox. Non-
safety
I/O tags BOOL I/O Tags Byte User registered. Safety
BYTE 1/O Tags Byte User registered. Safety
WORD I/O Tags Word User registered. Safety
DWORD (Double Word) I/0O Tags Double User registered. Safety
word
- NE1A-series Controllers with Unit Version 1.0 or Later
Data type Name/format Data Setting method using Attribute
size Network Configurator
Status General Status Byte Set using checkbox. Non-
safety
Local I/O Status Byte Set using checkbox. Safety
1to N (See note 1.)
Local Output Status Byte Set using checkbox. Safety
Test Output/Muting Lamp Status Byte Set using checkbox. Non-
1to M (See note 1.) safety
Local I/0 Local Input Monitor Byte Set using checkbox. Safety
monitor 1to N (See note 1.)
Local Output Monitor Byte Set using checkbox. Safety
I/O tags BOOL I/O Tags Byte User registered. Safety
BYTE 1/O Tags Byte User registered. Safety
WORD I/O Tags Word User registered. Safety
DWORD (Double Word) I/0O Tags Double User registered. Safety
word

Note 1: For the NE1A-SCPU01-V1, N =2 and M = 1. For the NE1A-SCPU02, N=5and M = 2.
The sizes of the local input status, test output/muting lamp status, and local input moni-
tor status data can be specified in bytes.

2: The measures required for handling data as safety data in the data generation process
will not be executed for status and I/0O tag data items with a non-safety attribute. There-
fore do not use those items to configure a safety system.

Moreover, even if the attribute for an item is “safety,” it will become “non-safety” for
data input using standard 1/0O communications or for I/0 tags connected with standard
devices. Therefore, those items must also not be used to configure a safety system.

If the above data is combined, the I/O data will be configured as follows:
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(1) When status data is set, the status is allocated at the beginning of the remote 1/0
area in the order shown below. (Status areas that are not set are not reserved, i.e.,
no unassigned areas are left.)

General Status
\2

Local Input Status
\2

Local Output Status
\2

Test Output/Muting Lamp Status

(2) When the local I/O monitor data is set (Controllers with unit version 1.0 or later
only), the local I/O monitor data is attached after the other status data in the
following order. (When local I/O monitor data is not set, the data will be shifted
forward and that local I/O monitor area will not be reserved. This area does not exist
in Pre-Ver. 1.0 Controllers.)

Local Input Monitor
\2
Local Output Monitor

(3) After the status data and local I/O monitor data, user-registered 1/O tags are
allocated in the remote I/O area in the order of registration. At this time, free areas
are not reserved and all valid data is allocated with no unassigned areas.

Examples of settings from the Network Configurator are shown below, along with the
remote I/O area arrangements.

Setting Example 1: Settings from Network Configurator (Unit Version 1.0 or Later)

Edit Safety Slave /0
10 Type
@Eafety Slave Tput!

10 Tag
Name Type Size
= Byte A EYTE 1 Byte
=Word B WORD 2 Byte

I New... l I Edit.. ] [ Delete ] I Edit Comment.

Status
General Status

[7] Lacal Input Status [JIBito-151
Local Output Status

[¥] Test Output / Muting Lamp Status

Local /O Monitor

[[Jhput

[[] Output

o )
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The following table shows the remote I/0O area arrangement when the above settings

are made.
Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 General Status (1 byte)
1 Local Input Status 1 (1 byte)
2 Local Input Status 2 (1 byte)
3 Local Output Status (1 byte)
4 Test Output/Muting Lamp Status (1 byte)
5 Byte A (1 byte)
? Word B (2 bytes)

Setting Example 2: Settings from Network Configurator (Unit Version 1.0 or Later)

Edit Slave I/O

/O Type

out | IN
/0 Tae
Name
¥ Bool G
%= Dword D

Type
BOOL

DWORD

Size

1 Byte

[ New... ] [ Edit.. J [ Delete

J

Status

[[]General Status
Local Ihput Status
Local Output Status
[[] Test Output / Muting Lamp Status

Local IO Monitor

(] [Bit0-151

4 Byte

|
Py

[Jinput
[ Output

[ ok

J

Gancel ]

The following table shows the remote I/0O area arrangement when the above settings

are made.
Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 Local Input Status 1 (1 byte)
1 Local Input Status 2 (1 byte)
2 Local Output Status (1 byte)
3 Bool C (1 byte)
4
2 Dword D (4 bytes)
7
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Setting Example 3: Settings from Network Configurator (Controllers with Unit Version
1.0 or Later)

Edit Safety Slave I/O

L0 Type

/0 Tag
Name Type Size
%= Bool E BOOL 1 Byte
¥=Byte F BYTE 1 Byte

a0

[ Mew. | [ Edit. | [ Delete |

Status
[General Status

Local Input Status (. ] [ Bit0-7. Bit16-23, Bit32-39 ]
Local Output Status

[]Test Output # Muting Lamp Status

Local IO Monitor

Mliput [ [ Bito-7, Bit16-23, Bit32-39 ]

Output

[ OK ] [ Cancel ]

Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

o

Local Input Status 1 (1 byte)

Local Input Status 3 (1 byte)

(
Local Input Status 5 (1 byte)
Local Output Status (1 byte)

Local Input Monitor 1 (1 byte)

Local Input Monitor 3 (1 byte)

Local Input Monitor 5 (1 byte)

Local Output Monitor (1 byte)

Bool E (1 byte

IS EN S N B =)

=~ [~ |~ |~

Byte F (1 byte
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Bit Arrangements for Each Type of Data

The bit arrangements for status data and 1/O tag settings are shown below.

Status Details

The following tables show the status details.

General Status (1 Byte)

Attribute: Non-safety Data

Bit Content Description
Input Power Supply Voltage Status Indicates the status of the power supply voltage for inputs.
Flag
0 OFF: Normal power supply is ON.
ON: Power supply voltage error or
power supply is OFF.
Output Power Supply Voltage Status Indicates the status of the power supply voltage for outputs.
Flag
1 OFF: Normal power supply is ON.
ON: Power supply voltage error or
power supply is OFF.
Standard 1/0 Communications Error Indicates if there is any error in standard I/O communica-
5 Flag tions.
OFF: No error “Error” indicates that an error has been detected in one or
ON: Error more connections.
Standard /0 Communications Status | Indicates whether standard I/O communications are in pro-
Flag gress.
3 OFF: 1/0 communications stopped or | ON if normal communications are in progress for all con-
error nections.
ON: /O communications in pro-
gress
Safety /O Communications Error Indicates if there is any error in Safety I/0O communications.
4 Flag “Error” indicates that an error has been detected in one or
OFF: No error more connections.
ON:  Error
Safety /O Communications Status Indicates whether Safety I/O communications are in pro-
Flag gress.
5 OFF: 1/0 communications stopped or | ON if normal communications are in progress for all con-
error nections.
ON: /O communications in pro-
gress
Operating Mode Flag Indicates the operating mode of the NE1A-series Control-
6 OFF: Not RUN Mode ler.
ON: RUN Mode
NE1A Status Flag Indicates the status of the NE1A-series Controller.
7 OFF: Error This flag will indicate an error when an error indicated in
ON: Normal the error details (10-4-2 Error Information Details) occurs.
Local Input Status (2 Bytes, Pre-Ver. 1.0 Controllers) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input ter- input input input input input input input
minal 7 terminal 6 | terminal 5 | terminal4 | terminal 3 | terminal 2 | terminal 1 | terminal O
status status status status status status status status
Safety Safety Safety Safety Safety Safety Safety Safety
1 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal 9 | terminal 8
15 status 14 status 13 status 12 status 11 status 10 status status status

ON: Normal, OFF: Error

Local Input Status 1 (1 Byte, Controllers with Unit Version 1.0 or Later)

Attribute: Safety Data

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Safety Safety Safety Safety Safety Safety Safety Safety

0 input input input input input input input input
terminal terminal 6 | terminal 5 | terminal 4 | terminal 3 | terminal 2 | terminal 1 | terminal 0

7 status status status status status status status status

ON: Normal, OFF: Error
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Local Input Status 2 (1 Byte, Controllers with Unit Version 1.0 or Later)

Attribute:

Safety Data

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal 9 | terminal 8
15 status 14 status 13 status 12 status 11 status 10 status status status
ON: Normal, OFF: Error
Local Input Status 3 (1 Byte, NE1A-SCPU02) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal
23 status 22 status 21 status 20 status 19 status 18 status 17 status 16 status
ON: Normal, OFF: Error
Local Input Status 4 (1 Byte, NE1A-SCPU02) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal
31 status 30 status 29 status 28 status 27 status 26 status 25 status 24 status
ON: Normal, OFF: Error
Local Input Status 5 (1 Byte, NE1A-SCPU02) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal
39 status 38 status 37 status 36 status 35 status 34 status 33 status 32 status
ON: Normal, OFF: Error
Local Output Status (1 Byte) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 output output output output output output output output
terminal terminal 6 | terminal 5 | terminal4 | terminal 3 | terminal 2 | terminal 1 terminal 0
7 status status status status status status status status
ON: Normal, OFF: Error
Test Output/Muting Lamp Status (1 Byte) (Pre-Ver. 1.0) Attribute: Non-safety
Byte Bit 7 Bité | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Test
tg:jr;‘i):;l Test Test Test Test
0 3 discon- Reserved output output output output
nection terminal terminal terminal terminal
detected 3 status 2 status 1 status 0 status
status

ON: Normal, OFF: Error

Test Output/Muting Lamp Status 1 (1 Byte) (Unit Version 1.0 or Later) Attribute: Non-safety

Byte Bit 7 Bité | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Test
OUtPUt Test Test Test Test
terminal output output output output
0 3;(2;(;8:- e terminal terminal terminal terminal
3 status 2 status 1 status 0 status
detected
status

ON: Normal, OFF: Error
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Test Output/Muting Lamp Status 2 (1 Byte) (NE1A-SCPU02) Attribute: Non-safety

Byte Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
Test
OUtPUt Test Test Test Test
terminal output output output output
0 7n((jalcszt<i:grr:- Reserved terminal terminal terminal terminal
7 status 6 status 5 status 4 status
detected
status

ON: Normal, OFF: Error

Local Input Monitor 1 (1 By

yte, Controllers with Unit Version 1.0 or Later)

Attribute: Safety Data

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal 6 | terminal 5 | terminal4 | terminal 3 | terminal 2 | terminal 1 terminal 0
7 monitor monitor monitor monitor monitor monitor monitor monitor

Local Input Monitor 2 (1 By

ON: Normal, OFF: Error

yte, Controllers with Unit Version 1.0 or Later)

Attribute: Safety Data

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal 9 | terminal 8
15 monitor | 14 monitor | 13 monitor | 12 monitor | 11 monitor | 10 monitor monitor monitor
ON: Normal, OFF: Error
Local Input Monitor 3 (1 Byte, NE1A-SCPU02) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal
23 monitor | 22 monitor | 21 monitor | 20 monitor | 19 monitor | 18 monitor | 17 monitor | 16 monitor
ON: Normal, OFF: Error
Local Input Monitor 4 (1 Byte, NE1A-SCPU02) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal
31 monitor | 30 monitor | 29 monitor | 28 monitor | 27 monitor | 26 monitor | 25 monitor | 24 monitor
ON: Normal, OFF: Error
Local Input Monitor 5 (1 Byte, NE1A-SCPU02) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal
39 monitor | 38 monitor | 37 monitor | 36 monitor | 35 monitor | 34 monitor | 33 monitor | 32 monitor
ON: Normal, OFF: Error
Local Output Monitor (1 Byte) Attribute: Safety Data
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
0 output output output output output output output output
terminal terminal 6 | terminal 5 | terminal4 | terminal 3 | terminal 2 | terminal 1 terminal 0
7 monitor monitor monitor monitor monitor monitor monitor monitor

ON: Normal, OFF: Error
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1/0 Tag Details
The following tables show the 1/O tag details.

BOOL
Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
User
0 Open (=0) data
Bit 0
BYTE
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
User User User User User User User User
0 data data data data data data data data
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
WORD
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
User User User User User User User User
0 data data data data data data data data
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
User User User User User User User User
1 data data data data data data data data
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
DWORD
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
User User User User User User User User
0 data data data data data data data data
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
User User User User User User User User
1 data data data data data data data data
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
User User User User User User User User
2 data data data data data data data data
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
User User User User User User User User
3 data data data data data data data data
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24

Unused bits among the above user-registered I/O tags will be fixed at 0.
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4-4  Safety Master Function
4-4-1  Safety /0 Communications as Safety Master

Safety I/O communications are used to exchange data automatically with Safety
Slaves without user programming.

To perform safety /O communications with other slaves, the following items are re-
quired:

1. Registration of slave devices in the NE1A-series Controller.

2. Safety I/0O connection settings.

NE1A
Safety Master

—
I

Safety I/0O connection

Safety I/O communications

S

DST1 Safety Slave Safety Slave by Safety Slave by
other manufacturer other manufacturer

Safety Master Specifications

Safety I/O Connections

Number of connections Pre-Ver. 1.0 Controllers: 16 max.

Controllers with unit version 1.0 or later: 32 max.
Maximum data size 16 bytes of input or 16 bytes of output (per connection)
Connection type Single cast or multicast

Safety Slave Allocations

Safety Slaves that communicate with the NE1A-series Controller are allocated auto-
matically in the Controller’s I/O memory based on the settings made from the Network
Configurator. In the Logic Editor, slave I/O is displayed as I/O tags. Using these 1/0
tags allows a user to program without being aware of specific memory addresses in
the NE1A-series Controller.
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4-4-2  Safety I/0 Connection Settings

Safety connections must be set in order to perform safety I/O communications be-
tween the NE1A-series Controller and the Safety Slaves. A “connection” is a logical
communications path for a master and slave to communicate with each other.

Safety I/0 connection settings include the following settings:
1. 1/0 connection settings (Selecting I/O data used in the slave.)
2. Open type setting
3. Connection type setting
4. EPI (data expected packet interval) setting

(1) Select 1/O data for each slave.

Safety Input Slave NE1A (Safety Master) Safety Output Slave

1/0 memory (inputs)

—) )——| Data F

1/0 memory (oi¢p

Safety Input Slave

Data D ‘
(2) Network Configurator automatically
allocates Safety Slaves.

(3) Select safety connection and set network
parameters for each connection
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1/0 Connection Settings
Some slaves have multiple I/0 data (I/O assembly data) internally and the data to be
communicated from them can be selected. Here, the data to allocated in the NE1A-
series Controller can be specified from the data in the registered Safety Slave.

NE1A
1/0 data
— Connection
Data A Data B Safety Slave

Open Type Setting
Select the open type that the NE1A-series Controller uses when establishing a con-

nection.
Open type Description
Configure the Safety Slave Configures the Safety Slave when establishing the connection.
Check the Safety Signature Checks that the configuration of the Safety Slave is correct by checking the
safety signature when establishing the connection.
Open Only Does not check that the configuration of Safety Slave is correct when
establishing the connection.

/A WARNING

Serious injury may possibly occur due to loss of required safety functions. Serious injury
may possibly occur due to loss of required safety functions. Always be sure that the
Safety Master or Safety Slave has the correct configuration before setting the open type
to Open Only.

Connection Type Setting

Select the safety connection type to use with Safety Slaves.
Either of the following two safety connections can be selected.

Connection type Description

Multi-cast Connection Multicast connections can be selected only for Safety Input Slaves. When a
multicast connection is selected, the Safety Input Slave can transmit the
input data to a maximum of 15 NE1A-series Safety Masters in multicast
mode.

NE1A-series Safety Masters that have the same I/O data type specified for
1/O connections and the same EPI value are handled as the same multicast
group.

It is possible to select this connection even for just one NE1A-series Safety
Master.

Single-cast Connection With a Single cast connected, the Safety Master and Safety Slave perform
1:1 Safety I/O communications.
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4-4-3
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EPI (Data Expected Packet Interval) Setting

Set the interval to communicate safety data between the NE1A-series Safety Master
and Safety Slaves. Devices that transmit data to network are monitored to confirm
they can transmit the data within the set time interval and devices that receive data
are monitored to confirm they can receive normal data within the data transmission in-
terval using timers. If the data is not received, the connection is disconnected and a
switch is made to the safety state.

Note:

e The time set here affects the network reaction time.

Refer to Section 9 Remote I/O Communications Performance and Local I/O Response
Time and to Section 3 Constructing a Safety Network in the DeviceNet Safety System
Configuration Manual (Cat. No. Z905) for information on the network reaction time.

e The minimum set for the EPI is either the cycle time of the Safety Network Controller or
the cycle time of the Safety Slaves (always 6 ms), whichever is greater. The minimum set-
ting for the EPI will therefore be affected if the cycle time of the Safety Network Controller
is longer then 6 ms.

Stopping/Resetting Communications after an Error

With Controllers with unit version 1.0 or later, the user can specify whether to stop or
continue 1/0 communications after the connection times out during safety I/O commu-
nications with the safety slave. If I/O communications are stopped because of a time-
out error, the communications can be restarted from the logic program or a Program-
ming Device.

With Pre-Ver. 1.0 Controllers, I/O communications are continued (automatic recovery).

Setting the Operating Mode after a Communications Error

One of the following modes can be selected to specify the Controller’s operation when
there is a connection timeout during safety I/O communications with the safety slave.

Mode after communi-

. Description
cations error

Automatic recovery Specify this mode to re-establish the safety 1/0O connection for a connection in

which a safety /O communications error has occurred.
If the cause of the communications error is eliminated, safety 1/O communica-
tions will restart automatically.

Stop only the connec-
tion where the error
occurred.

Specify this mode to keep safety /O communications stopped on a connection in
which a safety I/O communications error has occurred. I/O communications will
continue for normal connections.

To restart safety /0O communications for connections in which I/O communica-
tions have been stopped, use the Network Configurator to send a command to
restart communications. It is also possible to write a logic routine in the logic
program in advance to turn ON the specified Safety I/O Communications Restart
Flag and restart communications with a specified trigger bit.

Stop all connections

Specify this mode to stop safety I/O communications with all safety slaves
stopped after a safety I/O communications error has occurred.

To restart safety /0O communications with the safety slaves after /O communica-
tions have been stopped, use the Network Configurator to send a command to
restart communications. It is also possible to write a logic routine in the logic
program in advance to turn ON all of the Safety I/O Communications Restart
Flags and restart communications with a specified trigger bit.

Resetting a Connection Stopped due to a Communications Error

When I/O communications have stopped in a connection due to a connection timeout,
I/O communications can be restarted in the stopped connection by turning ON the
Communications Reset Flag from the logic program or sending a Communications
Restart command from the Network Configurator. If the Controller communications
mode is set to stop all connections after a communications error, communications
cannot be restarted in a specified stopped connection. In this case, restart communi-
cations in all connections.
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(1) Restarting I/0 Communications from the Network Configurator
After connecting online with the Network Configurator, select the Safety Master,
right-click to display the popup menu, and select Monitor to display the Device
Monitor Window. The following window will appear when the safety connection is
selected.

Monitor Device x|

Status  Safety Connection | Parameter I Errar History I Maintenance |

-~ Device Status
TN TN AN TR TR AN T AT A T A T
P9I OCOOOOOOOOODOO0

00 01 02 03 04 05 06 ﬁ? 0809 1011 1213 14 15 16 17 18 1
OOOOOOOOOOOOOOOOO0O0O0
2021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
OC\(:)C)(:){?N:)(:) )f ||L Ju\ )(—u\ ﬁF\k_1 HJO{DC)
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 65 56 57 58 B
OOO0
60 61 62 63
—Connection Status
Connection Mame I Tyvpe | Statuz I
@ #00 Safety Input 1 Safety .. 000001
@ #01 Safety Input Assembly 1 In 00:0001
@ #01 Safety Output Assembly 1 Cuut 00:0001
@ #02 Safety Input Assembly 1 In 00:0001
@ #03 Safety Iput 1 T 01:0001

Resume All

Close |

Communications can be restarted in a connection where an error occurred (evident
from the connection status) by selecting that connection and clicking the Resume But-
ton. If the Resume All Button is clicked, I/O communications will restart in all Slaves
with which communications were stopped.

(2) Restarting I/O Communications from the Logic Program
When the safety connection is set, the following logic program output tags will be
displayed for the connection.

G FunctionBlock ﬁ Tnhput =

- [#O0ENET A-SGPUDT -4
+| 8] Safety Output
=-|_] Standard Qutput

[ ] [081{MNx:No Name

| [91{NxMNo Mame

[ ] D0I{Nx:No Name

[ ] [11iNENe Mame

|_| Resume Error Gonnction - #01 Safety Input Assembly 1 Communications restart tags for

[ ] Resume Error Gonnction - #071 Safety Output Assembly 1 / specific connections

|| Resume Error Gonnction — #02 Safety Input Assembly 1

\:I Fezume Error Connction - $#02 Safety Output Assembly 1

\:I Resume Error Connction — #03 Safety Ihput Aszembly 1

\g Fesume Error Connction — #03 Safety Output Azzembly 1 Communications restart tag for all
\J Resume Error Connction — #04 Safety hput Azzembly 1 connections
|| Resume Error Gonnction - #04 Safety Output Assembly 1 /

ZUME rror Lonnections

When these tags have been set in the logic program in advance as /0O communica-
tions restart conditions, 1/O communications can be restarted with these tags by turn-
ing ON (OFF — ON) the specified condition.
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4-5 Safety Slave Function
4-5-1  Safety /0 Communications as Safety Slave

An NE1A-series Controller can function as a Safety Slave.

One NE1A-series Controller can function simultaneously as a Safety Master, Safety
Slave, and Standard Slave.

The following steps are required in order for the NE1A-series Controller to perform
safety I/O communications as a Safety Slave.

1. Creation of 1/0 data (safety slave I/O) to use as a Safety Slave

2. Registration in the Safety Master

3. Safety I/O connections settings in the Safety Master

Safety PLC IN Area OUT Area
Safety Master r ©
4
Safety /O communications
v
_ L
\
I:I Safety Slave IN Safety Slave OUT
NE1A
(Safety Slave)
Safety Slave Specifications
Safety I/0 Connections
Number of connections | 4 max.
Maximum data size 16 bytes of input or 16 bytes of output (per connection)
Connection type Single cast or multicast (See note.)
Note: Up to 15 masters total can be communicated with for one multicast connection.
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4-5-2 Creating I/0 Data (Safety Slave 1/0) to Use as Safety Slave

The I/O data to be used by the Safety Slave must be created in order for the NE1A-
series Controller to perform safety I/O communications as a Safety Slave. The mem-
ory block for this I/O data is called Safety Slave /0.

o Up to four types of Safety Slave I/O can be created.
e The maximum data size for Safety Slave 1/O is 16 bytes.
¢ The following status information can be included in I/O data if the I/O type of the
Safety Slave I/O is Slave IN.
¢ General Status
e Local Input Status
¢ Local Output Status
e Test Output/Muting Lamp Status
o If the I/O type of the Safety Slave I/O is set to Slave IN for a NE1A-series Controller
with unit version 1.0 or later, the following local I/O monitor data can also be in-
cluded in the 1/O data.
¢ Local Input Monitor
o Local Output Monitor

NE1A (Safety Slave) Safety Master A

oM input
Safety Slave IN (1) emory (input area)

General status Safety 1/0 connection General status
IN data 1 ( j ) IN data 1
IN data 2 I IN data 2

1/0 Memory (output area

-

Safety Slave OUT

Safety I/0O connection

(:) OUT data 1

OUT data 1

Safety Slave IN (2)

Local input monitor Safety Master B
IN data 3 1/0 Memory (input area)
Safety 1/0O connection K K
Local input monitor|
Safety Slave IN (3)
IN data 3
General status

Safety Master C

1/0 Memory (input area
Safety 1/0 connection Y (inpu )

CD k Local output monitor
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Safety Slave /0 Setting

Set the Safety Slave I/O as follows:
1. Select the I/O type.
2. Setthe I/O tags.
3. Set additional status.
4. Set additional local I/O monitor data.

Safety Slave 1/0

NE1A (Safety Slave) /
________ : Safety Slave IN N
IF““E‘-- Status A Connection
] Feg== Status B
User I \ | ) * ] _—
program ] == nput data
|
1
1
]

Safety Slave OUT

fmmmmm e

Status data

I
]
\
]
E Connection
b | =1 Outputdata e

Selecting the 1/O Type

1/0 type Description
Safety Slave IN Data input from the network to the Safety Master.
Safety Slave OUT | Data output to the network from the Safety Master.

Setting I/O Tags
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Set the input data blocks and output data blocks to use in the program for the Safety
Slave I/O. Multiple data blocks can be set for Safety Slave 1/0. The size of the data
block can be selected from BOOL (1 byte), BYTE (1 byte), WORD (2 bytes), or
DWORD (4 bytes). A maximum of 16 bytes, however, can be set for Safety Slave 1/O.
I/0 tags defined for data blocks can be used in the Logic Editor. Using I/O tags en-
ables the user to program without being aware of the NE1A-series Controller’s specific
memory addresses.

Setting Additional Status

When the I/O type of the Safety Slave I/O is Slave IN, the following status information
can be added to the first line of the transmission data. Refer to 4-3-3 Remote I/O Area

Data Configuration for details on each status.

Pre-Ver. 1.0 Controllers

Tag name Data size Attribute
General Status Byte Non-safety
Local Input Status Word Safety
Local Output Status Byte Safety
Test Output/Muting Lamp Status Byte Non-safety

Controllers with Unit Version 1.0 or Later

1to M (See note.)

Tag name Data size Attribute
General Status Byte Non-safety
Local Input Status 1 to N (See Byte Safety
note.)
Local Output Status Byte Safety
Test Output/Muting Lamp Status Byte Non-safety




Section 4-5 Safety Slave Function

Note: For the NE1A-SCPU01-V1, N =2 and M = 1. For the NE1A-SCPU02, N=5and M = 2.
The sizes of the local input status and test output/muting lamp status data can be speci-
fied in bytes.

Setting Local I/O Monitor Data

If the 1/O type of the Safety Slave I/O is set to Slave IN for a NE1A-series Controller
with unit version 1.0 or later, the following local I/0O monitor information can be added
to the transmission data after the status information. Refer to 4-3-3 Remote I/O Area
Data Configuration for details on the local /O monitor information.

Local I/0 Monitor Data size Attribute
Local Input Monitor 1 to N (See note.) Byte Safety
Local Output Monitor Byte Safety

Note: For the NE1A-SCPUO01-V1, N = 2. For the NE1A-SCPUO02, N = 5. The size of the local in-
put monitor data can be specified in bytes.

A WARNING
Serious injury may possibly occur due to loss of required safety functions.
The necessary measures for safety data are not taken for data with the
non-safety data attribute from NE1A-series Controller’s internal status infor- ®
mation allocated to the Safety Master. Therefore, do not use this data to con-
figure the Safety Control System.
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4-6 Standard Slave Function
4-6-1 Standard I/O Communications as Standard Slave

An NE1A-series Controller can function as a Standard Slave. One NE1A-series Con-
troller can function simultaneously as a Safety Master, Safety Slave, and Standard
Slave.

The NE1A-series Controller’s internal status information is also included in the data al-
located to the Standard Master, and so a monitoring system using a PLC can be es-
tablished.

The following steps are required in order for an NE1A-series Controller to perform
standard I/O communications as a Standard Slave.

1. Creation of 1/0 data (slave I/O) to use as a Standard Slave

2. Registration in the Standard Master

3. Connection settings in the Standard Master

Standard PLC
Standard Master IN Area OUT Area

A
Standard 1/0 communications
v
_ L
\
I:I Slave IN Slave OUT
NE1A
(Standard Slave)
Standard Slave Specifications
Standard /0 Connections
Number of connections 2 max.
Maximum data size 16 input bytes or 16 output bytes (per connection) (See note 1.)
Connection type Poll, Bitstrobe, COS, or Cyclic

Note 1: The maximum data size is eight input bytes or zero outputs bytes when a Bitstrobe
connection is selected.
2: COS and cyclic connections cannot be used at the same time.
3:When two Poll/COS or Poll/Cyclic connections are selected, the same output destina-
tion is used, so the maximum output data size is 16 bytes. For inputs, up to 32 bytes of
data can be set for 2 connections.

110



Section 4-6 Standard Slave Function

4-6-2 Creating I/0 Data (Slave 1/0) to Use as Standard Slave

The 1/0 data to be used for the DeviceNet Slave must be created in order for an
NE1A-series Controller to perform standard I/0O communications as a Standard Slave.
The memory blocks for this 1/0 data are called Slave 1/O.

¢ Slave I/O blocks can be created for a maximum of 2 connections.
e The maximum data size for Slave I/O is 16 bytes.
e The following status information can be included in 1/O data when the 1/O type of the
Slave I/O is slave input.
¢ General Status
¢ Local Input Status
¢ Local Output Status
e Test Output/Muting Lamp Status
o If the I/O type of the Safety Slave I/O is set to Slave IN for a NE1A-series Controller
with unit version 1.0 or later, the following local I/O monitor data can also be in-
cluded in the 1/O data.
¢ Local Input Monitor
¢ Local Output Monitor

Setting Slave 110

Set the Slave I/O as follows:
1. Select the connection type.
2. Setthe I/O tags.
3. Set additional status.
4. Set additional local I/O monitor data.

Slave /0
NE1A (Standard Slave) / /
________ : IN K .
I Status A
E e Status B
1
User by ! .
|
program ! E == Input data j Connection
Lo
(I
.
1
4 4#
| \ \
1
L1 | our
]
Status data \ : :
____: | ~~~17 Outputdata
1
______ ]
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Selecting Connection Type
Any of the following 4 connection types can be selected. Output data cannot be set for
Bitstrobe data because Bitstrobe data cannot be output from the Standard Master.
Also, the maximum data size for Bitstrobe data input to Standard Master is 8 bytes.
COS and cyclic connections cannot be used at the same time.
e Poll
¢ Bitstrobe
e COS
e Cyclic

Setting I/O Tags
Set the input data blocks and outputs data block to use for the selected connection.
Multiple data blocks can be set for Slave I/0. The data block size can be selected from
BOOL (1 byte), BYTE (1 byte), WORD (2 bytes), or DWORD (4 bytes). A maximum of
16 bytes, however, can be set for Slave I/O.

I/0 tags defined for data blocks can be used in the Logic Editor. Using I/O tags en-
ables the user to program without being aware of the specific memory addresses in
the NE1A-series Controller.

Setting Additional Status
When the I/O type of a Slave I/O is Slave IN, the following status information can be
added to the first line of the transmission data. Refer to 4-3-3 Remote I/O Area Data
Configuration for details on each status.
Pre-Ver. 1.0 Controllers

Tag Name Data Size
General Status Byte
Local Input Status Word
Local Output Status Byte
Test Output/Muting Lamp Status Byte

Controllers with Unit Version 1.0 or Later

Tag Name Data Size
General Status Byte
Local Input Status 1 to N (See note.) Byte
Local Output Status Byte
Test Output/Muting Lamp Status 1 to N Byte

(See note.)

Note: For the NE1A-SCPUO01-V1, N =2 and M = 1. For the NE1A-SCPU02, N =5 and M = 2.
The sizes of the local input status and test output/muting lamp status data can be speci-
fied in bytes.

Setting Local I/O Monitor Data
If the I/O type of the Safety Slave 1/O is set to Slave IN for a NE1A-series Controller
with unit version 1.0 or later, the following local /0O monitor information can be added
to the transmission data after the status information. Refer to 4-3-3 Remote I/O Area
Data Configuration for details on the local /O monitor information.

Local I/0 Monitor Data size
Local Input Monitor 1 to N (See note.) Byte
Local Output Monitor Byte

Note: For the NE1A-SCPU01-V1, N = 2. For the NE1A-SCPUO02, N = 5. The sizes of the local
input status and local input monitor status data can both be specified in bytes.

/A WARNING

Serious injury may possibly occur due to loss of required safety functions.

The data attributes handled by standard /O communications are non-safety

data. The necessary measures for safety data are not taken for this data ®
during data generation. Therefore, do not use this data to configure the

Safety Control System.
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4-7 Explicit Message Communications

4-71 Receiving Explicit Messages

Sending explicit messages from the Standard Master to the NE1A-series Controller
enables reading or writing any specified data or parameters of the Controller. The
Controller operates according to the command sent from the master and returns a re-
sponse.

The following example describes the 1/O area read service provided by the Controller.
Refer to Appendix 3 DeviceNet Explicit Messages for details on the services that are
available.

NE1A-series Controller I/O Area Read
Reads the NE1A-series Controller’s local I/O or the Safety Slave I/O area allocated to
the Controller from the master.

Command Format

4B | 03 06
\ \ \ A )
Class ID Instance ID Offset Data size
. address
Service code N )
Destination node address Data
Response Format
¢ Normal Response to Explicit Message
CB
— _/
T Read
. data
Service code

Originating node address

Number of receive bytes

o Error Response to Explicit Message

00 04 94

- J T - J

A Error code

Service code
Originating node Address

Number of receive bytes

Destination Node Address (Command)
Specifies in 1-byte hexadecimal the NE1A-series Controller’s address of the
data to be read.

Service Code (Command/Response)
For commands, 4B hex is specified. For responses, the upper bit is turned ON,
and CB hex is returned.
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Class ID (Command)

0306 hex.
Instance ID (Command)
Explicit message Service Instance ID
Read Local Input Area Read 0001 hex
Read Local Output Area Read 0002 hex
Read Safety Remote Input Area Read 0005 hex
Read Safety Remote Output Area Read 0006 hex

Data (Command)
Offset size

Data size
Range

Specifies the address from which to start reading.
This is an offset in bytes from the first line of the area.
Specifies in number of bytes to read (1 to 256 bytes)
Local Input Area: 0 or 1 (Pre-Ver. 1.0 Controllers)

0 or 1 (NE1A-SCPU01-V1)

0 to 4 (NE1A-SCPU02)
Local Output/Test Output Area: 0 or 1
Safety Remote Input Area: 0 to 511
Safety Remote Output Area: 0 to 511

The 1/0 addresses of memory information that has been read can be checked on the
Memory Info. Tab Page of the Edit Device Parameters Dialog Box for the NE1A-series

Controller.
5
Slave 1/0 I Local Output I Local Input/Test Output I
Mode/Cycle Time ] Eror Mode | Maintenance Logic |
Safety Connections Memory Info. Safety Slave /0 I
Safety I Standard | /
OUT Memary IM Memory LA
A
adr. [ 1/0 Name |a] adr. | 1/0 Name
W 000 H#00 Safety Out... - W0 000 HOO Safety Inp...
L )| W om
002 0oz
003 w003
™ 004 W 004 \
W 005 W 005 Y
W 006 W 006 M
007 w007
W 003 W 008
003 W 009
L anli] W mo
W on o
oz mmz
W03 mms3
04 L_NIF
W05 W ms
W06 W 0e
017 =l | orr =l
oK | Cancel |

I/0 name

\I/O address
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Number of Receive Bytes (Response)
The number of bytes of receive data from the Originating Node Address to the
end of the response is returned in hexadecimal.

Originating Node Address (Response)
The node address of the responding NE1A-series Controller is returned in 1-
byte hexadecimal.

Read Data (Response)
The I/O data from the specified area is returned.
The address offsets and bit assignments for reading the local inputs, local
outputs, and test outputs are given in the following tables.

¢ Local Inputs (5 Bytes)

g{ftzzt) Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety

0 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal

No.7 No.6 No.5 No.4 No.3 No.2 No.1 No.0

Safety Safety Safety Safety Safety Safety Safety Safety

1 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal

No.15 No.14 No.13 No.12 No.11 No.10 No.9 No.8

Safety Safety Safety Safety Safety Safety Safety Safety

2 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal

No.23 No.22 No.21 No.20 No.19 No.18 No.17 No.16

Safety Safety Safety Safety Safety Safety Safety Safety

3 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal

No.31 No.30 No.29 No.28 No.27 No.26 No.25 No.24

Safety Safety Safety Safety Safety Safety Safety Safety

4 input input input input input input input input
terminal terminal terminal terminal terminal terminal terminal terminal

No.39 No.38 No.37 No.36 No.35 No.34 No.33 No.32

Note: For the NE1A-SCPUO01 or NE1A-SCPUO01-V1, status can be read for 16 terminals, i.e.,
safety input terminals No. 0 to 15. For the NE1A-SCPUOQ2, status can be read for 40
terminals, safety input terminals No. 0 to 39.

o Local Outputs and Test Outputs (2 Bytes)

QL Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(bytes)
Safety Safety Safety Safety Safety Safety Safety Safety
0 output output output output output output output output
terminal terminal terminal terminal terminal terminal terminal terminal
No.7 No.6 No.5 No.4 No.3 No.2 No.1 No.0
Test Test Test Test Test Test Test Test
1 output output output output output output output output
terminal terminal terminal terminal terminal terminal terminal terminal
No.7 No.6 No.5 No.4 No.3 No.2 No.1 No.0

Note: For the NE1A-SCPUO01 or NE1A-SCPUQ1-V1, test output status can be read for 4
terminals, i.e., test output terminals No. 0 to 3. For the NE1A-SCPUQ2, test output status
can be read for 8 terminals, i.e., test output terminals No. 0 to 7.

Error Code (Response)
The following error codes defined in DeviceNet may be returned.

REEENED Error name Cause
code

08FF Service not sup- | Error in the service code.
ported

13FF Not enough data | The data is shorter than the specified size.

15FF Too much data The data is longer than the specified size.

16FF Object does not | The specified class ID or instance ID is not supported.
exist

20FF Invalid parameter | The specified operation command data is not supported.
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4-7-2 Sending Explicit Messages

An NE1A-series Controller can send explicit messages from a user program.
User-registered messages are sent over the network when user-specified trigger con-
ditions are met. This can be used to notify monitoring and control devices or as a
method for specifying outputs to display devices.

When sending an explicit message, set the send conditions in the Logic Editor.
With an NE1A-series Controller, up to 32 bytes of explicit message data can be sent,
as shown below.

® Explicit Message Data Format

Parameter name Data size
MACID 1 byte
Service code 1 byte
Class ID 2 bytes
Instance ID 2 bytes
Service data 0 to 26 bytes

For information on service codes, class IDs, instance |IDs, and service data, refer to
the manual for the destination device of the message.

Procedure
Set the conditions using the following procedure.
1. Trigger Address Setting
Set the condition for sending the explicit message. The explicit message will be
sent when the set address turns ON.

2. Send Condition Setting
Set the send conditions for the explicit message. The number of retries can also
be set.

3. Creating a Send Message
Check the object specifications at the destination node and create a send mes-
sage based on the explicit message format.

Restrictions

¢ One address can be set in the user program for the trigger address.

e The NE1A-series Controller’s internal I/O memory is sent as a response to an ex-
plicit message. Explicit messages can be sent from a user program in the Controller,
but internal information in the Controller cannot be used as send message data.

¢ Response data to explicit messages cannot be used in an NE1A-series Controller’s
user programs.

/A WARNING

Serious injury may possibly occur due to loss of required safety
functions. Do not use explicit message data as safety data.
The necessary measures for safety communications are not taken
for explicit message communications.

Note: Refer to DeviceNet specifications for details on explicit message parameters.
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5-1
5-1-1

Common Functions
I/0 Comment Function

An optional name consisting of up to 32 characters can be registered in the NE1A-

series Controller for each 1/0O termin
comments can be used in the Funct
easy conceptualization of what is ac

ming.
x
Mode/Cycle Time I Error Mode ] Maintenance ] Logic I
Safety Connections | Memory Info. | Safety Slave 1/0 |
Slave 1/0 I Local Output Local Input/Test Output
—Ermor Latch Time

1000=] s (0-65530ms defoul: 1000 ms)

InOff Delay/Discrepancy Time ] Test Dutput |

No. /I Name I TestSjch/ -
@ 00 Tesf pulse fro... Bst Outputd

@m Test Output!

@ 02| Safety Gate 1 . TestOuputd
@03 Safety Gate #1 Tesfpulse fro...  Test Outputl

@04 Light Curtain #1 Tes| pulse fro...  Test DutputD
@05 Light Curtain #1 Test pulse fro...  Test Dutput]

@ 06 Reset Button tpulse fro...  Test Outputd
@07 Not Used Not Used

@03 Not Used Not Used

@03 Mot Used Not Used

@10 Not Used Not Used d

Edit... Adjust the valid ON/OFF delays with cycle time value. |

al using the Network Configurator. These 1/10
ion List of the Logic Editor as I/O tags, enabling
tually being controlled and simplifying program-

Set the I/O comments.

/

The set comments are registered as
I/O tags in the Function List of the
Logic Editor.

Programming is possible using /O

tags.
Function List |
= {"} FunctionBlock | g W
Input Qutput
= | & o | “ rE———

aa HOO0TME1A-SCPUM

—
&
=

[BitDOFESTOR #
[BitMFESTOP #
[BitD2}Safety Gate #1

[BitD3}Safety Gate #
[Bit04]Light Curtain #1
[Bit05)}Light Curtain #1
[BitDS}Rezet Button
Bit07}:5afety Input £
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5-1-2 1/0 Power Monitor

The I/O power supply input can be monitored to confirm if it is normal. If an 1/0O termi-
nal on the NE1A-series Controller is set to any setting other than Not Used and the
normal power supply voltage is not input, the following items will be displayed on the
7-segment display:

o Power supply for input not input normally: P4

o Power supply for output not input normally: P5
I/O power supply status can also be monitored in the General Status in DeviceNet I/O
communications.

5-1-3  Contact Operation Counter

Overview

In NE1A-series Controllers with unit version 1.0 or later, this function counts the num-
ber of OFF — ON operations at a local input, test output, or local output and stores the
count internally in non-volatile memory.
e Countrange: 0 to 4,294,967,295 operations (stored as 00000000 to FFFFFFFF
Hex)
e Count units: Operations
¢ Resolution: Depends on the cycle time.

IOPeraﬂqns
1/0 |

OFF 0N I LllJ power supply

Output device Counting the output's OFF _ﬂ_ﬂ_f-l_

(such as a relay) — ON operations:

1 2 3
This information can be monitored using the Network Configurator or explicit messag-
ing.

Note 1: The Contact Operation Counter function (Count) and Total ON Time Monitor function
(Time) cannot be used simultaneously on one bit. Select one of these functions with the
Maintenance Counter Mode Choice setting.

2: When the Maintenance Counter Mode Choice setting is changed, the collected data
(operations count or total ON time) will be cleared.
3: These functions do not operate when the 1/0 power supply is OFF.

Setting the Contact Operations Alarm Threshold with the Network Con-

figurator

The maintenance mode (Maintenance Counter Mode Choice) and alarm threshold
(Threshold Maintenance Counter) can be set for each local input, test output, and lo-
cal output terminal.
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Slave 1/0 | Local Output ] Local Input/Test Output ]
Safety Connections | Memary Infa, | Safety Slave |70 I
Mode/Cycle Tme | Enor Made Maintenance | Logic |
Local Input ] Local Output | Test Uulpull
Na | Marne | Detection M... | Thlcshdd\/a..| -
@ oo Time 0
@m Time 1]
@02 Time 0
] Maincnance Contla— x
@0
@0 DetestonMode —
@0 " Time  Count
@0
@0 . 0 [D-4234967295 Times )
S0 Vahe | (0- 423436725 Seconds )
@1
@1 0K I Cancel
g Th T o
@13 Time I
@14 Tirree i} LI
Edt.
0K Cancel

If the alarm

threshold (Threshold Maintenance Counter) is set to 0, the Controller will

not compare the count or time PV to the alarm threshold SV.

Monitoring Operations from the Network Configurator

Any of the following methods can be used to monitor the number of contact operations
in the local input status, test output status, or local output status.

(1)

(2)
@)

(4)
®)
(6)
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Select the device and select Device — Maintenance information from the
menu bar.

Select the device and click the toolbar’s Maintenance Button.

Select the device, right-click that device, and select Maintenance infor-
mation from the popup menu.

Select the device, select Device — Monitor from the menu bar, and click
the Maintenance Tab in the displayed window.

Select the device, click the toolbar's Device Monitor Button, and click the
Maintenance Tab in the displayed window.

Select the device, right-click that device, select Monitor from the popup
menu, and click the Maintenance Tab in the displayed window.
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Monitar Device |

Status | Safety Connection | Parameter | Error History Maintenance

Unit Conduction Time : 2 davs 9 hours 56 minutes 34980000 seconds

[~ Input Power Supply: Error
[T Output Power Supply Errar
[T YO Communication Errar

| = ‘0 Gommunication Errar

[T Connected Component Maintenance

Local hput I Local Output I Test Output |

Mo, | Mame | Maintenance Gounter |

00 [estor #
m ESTOFP #1 1765
02 Safety Gate #1 1778
03 Safety Gate #1 1767
04 Light Curtain #1 1773
05 Light Curtain #1 1765
06 Reszet Button 1773
n7? 176R LI

Clear Yalue I

Close |

Each 1/0O point’s accumulated contact operations count can be cleared. To clear the
count, select the contact operations count to be cleared and click the Clear Value But-
ton.

5-1-4 Total ON Time Monitor Function

Overview

In NE1A-series Controllers with unit version 1.0 or later, this function times how long a
local input, test output, or local output is ON and stores that total ON time internally in
non-volatile memory.

e Countrange: 0 to 4,294,967,295 s (stored as 00000000 to FFFFFFFF Hex)
¢ Count units: Seconds

|Total ON time
I_(‘_I 1/0 power supply

L
l_l

Sensor
Total ON time

Connected device I D D [:’ h

This information can be monitored using the Network Configurator or explicit messag-
ing.

Note 1: The Total ON Time Monitor function (Time) and Contact Operation Counter function
(Count) cannot be used simultaneously on one bit. Select one of these functions with
the Maintenance Counter Mode Choice setting.

2: When the Maintenance Counter Mode Choice setting is changed, the collected data
(operations count or total ON time) will be cleared.

3: These functions do not operate when the 1/0 power supply is OFF.

4: The Total ON Time Monitor function checks whether the connected device is ON at
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about 1-s intervals. This function may not count the total ON time precisely if the
device is ON for intervals of less than 1 second.

Calculating the Total ON Time with 0.5-s ON Pulses

In figure A, the bit is actually ON for 0.5 s x 3 = 1.5 s, but the bit is ON just once when
the status is checked, so the total ON time is measured as 1 s.

Measured about 1 time/second

N
OFF +

05s

Figure A

In figure B, the bit is actually ON for 0.5 s x 3 = 1.5 s, but the bit is ON twice when the
status is checked, so the total ON time is measured as 2 s.

Measured about 1 time/second
|
OFF
05s

Figure B

Calculating the Total ON Time with 1.5-s ON Pulses
In figure C, the bit is actually ON for 1.5 s x 2 = 3 s, but the bit is ON four times when
the status is checked, so the total ON time is measured as 4 s.

Measured about 1 time/second

oM
OFF

15s
Figure C
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Setting the Total ON Time Alarm Threshold with the Network Configqurator

The maintenance mode (Maintenance Counter Mode Choice) and alarm threshold
(Threshold Maintenance Counter) can be set for each local input, test output, and lo-
cal output terminal.

x|
Slavel/0 |  LocalOupt | LocalInput/Test Output
Safety Connections | Memary Infa, I Safety Slave |70
Mode/Cycle Time | Enor Made Mairtenance |  Lagic
Local Input | Local Dutput | Test Outpus |
Mo. | Mame | Detection M. | Thiesholdva.. |
@00 Tirne 0
@n Tirne i}
@02 Tirne 0
@ o [T T R— x
e 1
@0 Detection Mode -
@0 " Count
@0
@0 Valus - 0 [0- 4294967295 Times |
@0 = [ 0- 42594567255 Seconds |
@1
@1 0K I Cancel l
‘3 ] T o
@13 Time 0
@14 Tirne 0«
Edt.
ok | Cancel |

If the alarm threshold (Threshold Maintenance Counter) is set to 0, the Controller will
not compare the count or time PV to the alarm threshold SV.
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Monitoring the Total ON Time from the Network Configurator

Any of the following methods can be used to monitor the total ON time in the local in-
put status, test output status, or local output status.

(1)

(2)
@)

(4)
®)

(6)

Monitor Device X

Select the device and select Device — Maintenance information from the
menubar.

Select the device and click the toolbar’s Maintenance Button.

Select the device, right-click that device, and select Maintenance infor-
mation from the popup menu.

Select the device, select Device — Monitor from the menu bar, and click
the Maintenance Tab in the displayed window.

Select the device, click the toolbar’'s Device Monitor Button, and click the
Maintenance Tab in the displayed window.

Select the device, right-click that device, select Monitor from the popup
menu, and click the Maintenance Tab in the displayed window.

Status | Safety Connection | Parameter | Error History Maintenance |

Unit Conduction Time : 2 davs 9 hours 56 minutes 34980000 zeconds

[T Input Power Supply Error

[T Output Pawer Supply: Errar

[T Y0 Communication Errar

[~ Safety smmmunication Error

[T Connected Component Maintenance

Local Input I Local Output | Test Output |

Mo | MHame I Maintenance Counter | -

00 [ ESTOP # 1773
m ESTOP # 1765
02 Safety Gate #1 1778
03 Safety Gate #1 1767
04 Light Curtain #1 1773
05 Light Curtain #1 1765
0a Reszet Button 1773
n7? 176/ j

Clear Value |

Cloze |

Each 1/0O point’'s accumulated total ON time can be cleared. To clear the time, select
the total ON time to be cleared and click the Clear Value Button.
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5-2 Safety Inputs

5-2-1 Overview

The NE1A-SCPUO01(-V1) is equipped with 16 safety input terminals.

The NE1A-SCPUO02 is equipped with 40 safety input terminals.

By selecting the setup and wiring based on the types of input devices to be connected
or the safety level to be achieved, the NE1A-series Controller can flexibly handle vari-
ous applications. For example, an NE1A-series Controller’s safety inputs can be used
as described below.

Connecting to Contact Output Safety Devices

The NE1A-series Controller’s test output signal (a pulse output) is input by connecting
to a contact output device. Input signal line errors can then be detected by inputting
the test output signal.

e Short circuits to the power supply line (positive side)
o Earth faults
e Short circuits between input signals

21

s N
NC

-
CIL@ 12 22

Connecting Semiconductor Output Safety Devices
The output from a 24-VDC semiconductor, such as the OSSD output from a Light Cur-
tain, is input. Errors in the OSSD output signal line (i.e., the NE1A-series Controller’s
input signal line) is detected at the external connection device.

Light
Curtain

0OSSD1 OSSD2

Sourcing Sourcing output (PNP)
output

(PNP)

()
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5-2-2  Input Channel Mode Setting

The input channel mode of local safety inputs is set based on the type of external de-
vice to be connected.

Channel Mode Description
Not used Input not connected to an external device.
Test pulse from test output Connects a contact output safety device with a test output. When this
mode is selected, select the test output terminal to use as the test source
and set the test output mode to Pulse Test Output. This enables detection
of short circuits with the power supply line (positive side), earth faults, and
short circuits with other input signal lines.

Used as a safety input Used when connecting to safety devices with a semiconductor output, such
as a Light Curtain.
Used as a standard input Input connected to a standard (non-safety) device.

5-2-3  Test Source Setting

Select the test output terminal to use as the test source for the safety input when the
input channel mode is set to Test pulse from test output. If short circuit detection be-
tween input wiring lines is necessary, specify a different test output terminal.

Examples:

SONICD

i@ 1" 21
( . j
@ 12 22

Circuit in Which Short Circuit Detection Circuit in Which Short Circuit Detection
between Input Signals Is Required. between Input Signals Is Not Required.

Note: With the NE1A-SCPUO02, terminals TO to T3 can be selected as the test sources for
INO to IN19. Terminals T4 to T7 can be selected as the test sources for IN20 to IN39.

5-2-4  Input ON/OFF Delays

For the NE1A-series Controller’s local safety inputs, input ON/OFF delays can be set
in increments of multiples of the Controller’s cycle time between 0 and 126 ms. Setting
a larger value helps to reduce influence from external device chattering.

Safety input,
e.g. limit switch

I/O tag

S E—
| 1 1
| 1 1
] Ll ] Ll
T ON-delay T OFF-delay

IMPORTANT: Both input ON delays and OFF delays must be added to the I/O response per-
formance. This will affect the safety distance calculation.
For further details, refer to Section 9 Remote I/O Communications Performance
and Local I/O Response Time.
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Dual Channel Mode Setting

An NE1A-series Controller’s local safety input terminals can be set to Dual Channel

Mode. Setting Dual Channel Mode enables the following.

e The status of the two inputs can be evaluated and reflected in 1/O tags.
e The discrepancy time between changes in the status of the two inputs can be

evaluated.

Channel mode

Description

Single Channel

Used as an independent safety input terminal.

Dual Channel Equivalent

Used as a Dual Channel Equivalent Input with the paired

safety input.

mentary

Dual Channel Comple-

paired safety input.

Used as a Dual Channel Complementary Input with the

Reflecting Input Status in Input I/O Tags
The status input to the safety input terminals is reflected in the 1/0 tags according to

the channel mode as shown in the following tables.

Channel mode Input to safety Input Tag Meaning of status
input terminal
IN (x) IN (x)
Single Channel 0 0 Inactive (OFF)
1 1 Active (ON)
X =0to 15 (NE1A-SCPUO01(-V1))
X =0to 39 (NE1A-SCPUO02)
Channel Mode Input to safety Input Tag Meaning of status
input terminal
IN (n) IN IN (n) IN
(n+1) (n+1)
Dual Channel 0 0 0 0 Inactive (OFF)
Equivalent 0 1 0 0 Discrepant
1 0 0 0 Discrepant
1 1 1 1 Active (ON)
Dual Channel 0 0 0 1 Discrepant
Complementary 0 1 0 1 Inactive (OFF)
1 0 1 0 Active (ON)
1 1 0 1 Discrepant

n = Even number

Input Discrepancy Time Evaluation

For two inputs set in Dual Channel Mode, the time is monitored from a change in the
value of one input to a change in the value of the other input (discrepancy time). When
the value of the other input does not change within the set discrepancy, it is regarded

as an error. The set discrepancy time can be set in increments of 10 ms between 0

(invalid) and 65,530 ms.
The discrepancy time cannot be set in Single Channel Mode.
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Normal Operation for Dual Channel Equivalent Inputs

INO
; 1 1 1
| t - t 1
| 1 1 1
| ] ] ]
| I 1 I
| I 1 I
IN1 | | l ]
] 1 T
: : : :
] 1 Ll 1
Discrepancy time Discrepancy time

INO evaluated value

IN1 evaluated value

Normal

INO, IN1
status

Error Operation for Dual Channel Equivalent Inputs (Discrepancy error)

INO INO
; 1 1 1
1 1 — t +
1 1 1 1
1 1 1 1
| 1 | |
| 1 | |
IN1 ) ! IN1 | |
T T 1 1
: : : :
] 1 ] ]
Discrepancy time Discrepancy time
INO evaluated value INO evaluated value
IN1 evaluated value IN1 evaluated value
Normal Normal
INO, IN1 Error INO, IN1 Error
Status — Status _
Note: The NE1A-series Controllers supports function blocks with functionality equivalent to

Dual Channel Mode. If Dual Channel Mode is set in a function block, then the safety
input terminal can be set to Single Channel Mode.
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5-2-6  Error Handling

Behavior on Error Detection

Behavior in Single Channel Mode
The following operations are performed if an error is detected during self-diagnosis.
¢ |/O tags corresponding to safety input terminals for which errors have been
detected are made inactive.
e The LED indicator of the safety input terminal with the error lights red.
e The error appears in the error history.
e The NE1A-series Controller continues to operate.

Behavior in Dual Channel Mode
The following operations are performed if a discrepancy error is detected.
¢ |/O tags corresponding to safety input terminal pairs for which errors have been
detected are made inactive.
¢ Both LED indicators of the safety input terminals with the error light red.
e The errors appear in the error history.
e The NE1A-series Controller continues to operate.

The following operations are performed if an error is detected in one of the two inputs.
¢ |/O tags corresponding to safety input terminal pairs for which errors have been
detected are made inactive.
e The LED indicator of the safety input with the error lights red, and the LED
indicator of the other input flashes red.
o The errors appear in the error history.
e The NE1A-series Controller continues to operate.

Error Latch Time Setting

The time to latch the error state when an error occurs in a safety input circuit can be
set. The error state will continue until the error latch time passes even if the cause of
the error is momentarily removed. When monitoring errors from a monitoring system,
take the monitoring interval into account when setting the error latch time.

The error latch time can be set in increments of 10 ms between 0 and 65,530 ms. The

default is 1,000 ms.

Resetting Errors
All conditions below are necessary to recover from an error that has occurred in a
safety input.
o The cause of the error must be removed.
e The error latch time must have passed.
e The input signal must return to an inactive state and there must be no error con-
dition detected. (e.g., by pressing the emergency stop button or opening a door).
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5-3 Test Outputs

5-3-1 Test Output Mode Setting

The NE1A-SCPUO01(-V1) is equipped with four test output terminals.
The NE1A-SCPUO02 is equipped with eight test output terminals.
The following settings are supported for the test outputs.

Channel mode Description
Not used The corresponding test output terminal is not used.
Standard output Connected to the input for indicator light or a PLC. Used as a monitor
output.
Pulse test output Connected in combination with a safety input terminal and
contact output device. The test output terminal outputs a pulse for circuit
diagnosis.

Pulses are output to each test output terminal at a different time.
Muting lamp output Can be set as the output for a muting lamp. When the output is ON,
disconnection of the muting lamp can be detected.

With the NE1A-SCPUO1, only the T3 terminal can be set to this mode.
With the NE1A-SCPUO02, the T3 or T7 terminal can be set to this mode.

5-3-2  Error Handling

Behavior on Error Detection
The following operations are performed if an error is detected during self-diagnosis:
e The output terminals for which errors have been detected will be made inactive
without intervention from the user program.
e The error will be recorded in the error history.
o The NE1A-series Controller will continue to operate.

Error Latch Time Setting
The time to latch the error state when an error occurs in a safety input terminal or test
output terminal can be set. The error state will continue until the error latch time
passes even if the cause of the error is momentarily removed. When monitoring errors
from a monitoring system, take the monitoring interval into account when setting the
error latch time. The error latch time can be set in increments of 10 ms between 0 and
65,530 ms. The default is 1,000 ms.

Resetting Errors
Errors detected at test output terminals will be automatically reset after the error latch
time. Leaving the short-circuit state as is may result in failure due to increased tem-
peratures. If an external load short circuit occurs, remove the cause immediately.
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5-4 Safety Outputs

5-4-1 Overview

The NE1A-SCPUO01(-V1) and NE1A-SCPUOQ2 Controllers are equipped with eight
safety output terminals.

By selecting the setup and wiring based on the types of external devices to be
connected or the safety level to be achieved, the NE1A-series Controller can flexibly
handle various applications.

The following output signal line errors can be detected for the NE1A-series Controllers.
o Contact with the power supply line (positive side, only when the output
is OFF)
e Ground faults

If the diagnostic pulse output is enabled, the following errors can be detected.
o Contact with the power supply line (positive side, when the output is ON or OFF)
¢ Ground faults
e Short circuits between output lines

5-4-2  Output Channel Mode Setting

Set the output channel mode based on the type of external device to be connected.

Channel mode Description
Not used Output not connect to an output device.
Safety A test pulse is not output when the output is ON.

Short circuits with the power supply line (when the output is OFF)
and ground faults can be detected.

Safety pulse A test pulse is output when the output is ON.

output This enables detecting short circuits with the power supply line
(positive side) (when the output is ON or OFF), ground faults, and
short circuits between output signals.

IMPORTANT: If a safety pulse output is set, an OFF pulse signal (pulse width:
580 ps) will be output to diagnose the output circuit when the safety
output turns ON. Check the input response time of the control device
connected to the NE1A-series Controller to be sure that this output pulse will not
cause malfunctions.

5-4-3  Dual Channel Mode Setting

The NE1A-series Controller's Local safety output terminals can be set to Dual Chan-
nel Mode. Setting Dual Channel Mode enables the following.
¢ An error will be detected if the two outputs from a user program are not
equivalent.
¢ If an error is detected in one of the two output circuits, both outputs to the
external device will become inactive.

Channel mode Description
Single Channel Used as an independent safety output.
Dual Channel Used as a Dual Channel Output with the paired safety output

terminal. The output can be turned on when both the output
and the paired safety output are normal.
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Reflecting Output Data from Output I/O Tags to Safety Output Terminals

Output I/O tag data is reflected in the safety output terminals according to the channel
mode, as shown in the following tables.

Channel Mode Output tag Safety output The meaning of status
terminal
OUT (x) OUT (x)
Single Channel 0 0 Inactive (OFF)
1 1 Active (ON)
X=0-7
Channel Mode Output tag Safety output The meaning of status
terminal
IN (n) IN OUT | OuUT
(n+1) (n) | (n+1)
Dual Channel 0 0 0 0 Inactive (OFF)
(OFF) | (OFF)
0 1 0 0 Violation at Safety Output
(OFF) | (OFF) | (OFF)
1 0 0 0 Violation at Safety Output
(OFF) | (OFF) | (OFF)
1 1 1 1 Active (ON)
(ON) | (ON)

n = even numbers

5-4-4  Error Handling

Behavior on Error Detection

Behavior in Single Channel Mode
The following operations are performed if an error is detected during self-diagnosis.
e The safety output which the error was detected becomes inactive without depending
on the user program.
e The LED indicator of the safety output terminal with the error lights red.
e The error appears in the error history.
e The NE1A-series Controller continues to operate.

Behavior in Dual Channel Mode

The following operations are performed if an error is detected in one of the two out-

puts.

e Both outputs to the external device become inactive without depending on a user
program.

e The LED indicator of the safety output terminal with the error lights red, and LED
indicator of the other output flashes red.

e The error appears in the error history.

e The NE1A-series Controller continues to operate.

The following operations are performed if the two outputs from the user program to

output I/O tags are equivalent.

¢ Both outputs to the external device become inactive without depending on a user
program.

e The LED indicators of the paired safety output terminals light red.

e The error appears in the error history.

e The NE1A-series Controller continues to operate.
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Error Latch Time Setting

The time to latch the error state when an error occurs in a safety output circuit can be
set. The error state will continue until the error latch time passes even if the cause of
the error is momentarily removed. When monitoring errors from a monitoring system,
take the monitoring interval into account when setting the error latch time.

The error latch time can be set in increments of 10 ms between 0 and 65,530 ms.
The default is 1,000 ms.

Resetting Errors

All conditions below are necessary to recover from an error that has occurred in a

safety output.

¢ The cause of the error must be removed.

o Error latch time must have passed.

e The output signals to the output I/O tags from the user application that
correspond to the safety output terminals must go inactive.

Note: If the Dual Channel Mode is set for two outputs to implement redundant circuits and an
error is detected for one of the outputs, the other output can be made to go inactive
without relying on the user program. If the redundant circuits are implemented using two
outputs in Single Channel Mode, the user program must be used to detect the error
(using the External Device Monitoring function block).
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6-1  Outline of Programming

6-1-1 Outline

The NE1A-series Safety Network Controller is programmed by starting a Logic Editor
from the Network Configurator. As shown below, the Logic Editor consists of a Func-
tion List where function blocks, 1/0O tags, and other programming elements are regis-
tered and a workspace where programming is actually performed.

Programming is achieved using the function blocks, I/O tags, and other programming
elements are registered in the function list.

%* - [[#00] NE1A-SCPUD -\ - Page 1 @97mm = 210mm) ]

File Edit Miew Function Page FunctionBlock

| & ([R5 % =0 [ [ oo Haznalo> A

Page 1 |

x
D‘ FunctionBlock |5 InDutI é Qutput I
Soa Logic
-1 aMD
Comparator
EXMNOR.
EXOR
NOT
OR
R3-FF
mer {Counter
Counter
Off-Delay Timer
On-Delay Timer
Pulse Generator
tety Device Workspace
EDM
EnableSwitch
E-STOP
Light Curtain Monitoring
Muting
Safety Gate Monitoring
Two Hand Controller
-4 1 User Mode Switch
[—]ﬁ!i Reset/Restart

|»

=

-1

1]
Chg
ICC I ICICAE & CACaCaE]

-4} Routing =2
[l | »

\ USED/MAK = (0/254) |ExecutionTime = 273 [micro sec] A
\

Function List

6-1-2 Programming Basics

Programs are created from logic functions and function blocks, which indicate com-
mands, input tags, which indicate data input sources, and output tags, which indicate
data output destinations. The I/O are connected with connection lines.

Input tags
\ [#01 10030 [S] Safety Input #3 OUtpUt tags

[#01 10023 [5] Safety Input #2

[] [2] - [3]
- RESET w@
[#0 1000 [5] Safety Input #0 *—l.m » Eal » o
4 (400000 [5] Mo Hame |
[#01 1000 ) [S] Safety Input #1 » »

(#0010 1 (5] Me Mame:

3

Function blocks
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Input Tags

Input tags reflect the status of inputs in the following I/O areas.

Input area from the NE1A-series Controller’s local terminals

Input area from safety slaves registered as communications partners
I/O area reflected from Safety Master data

I/O area reflected from Standard Master data

Input tags used in the Logic Editor include the following information.

Attribute (“[S]” for safety 1/0)
Node address Bit address

i e

\'. ;-” ) // Registered 1/0 comment
/ s i1
St ¥ XX ?
e
[#01 000 [5] Safety Input #0 *—._IL P
[#01 -0 ) [5] Safity Input # S

In Controllers with unit version 1.0 or later, data are reflected in the following I/O areas.
Local input status

Local output status

General Unit status

Test output status

Muting lamp status

Output Tags

Output tags reflect the status of inputs in the following I/O areas.

¢ Output area from the NE1A-series Controller’s local terminals

Output area from safety slaves registered as communications partners
I/O area reflected from Safety Master data

I/O area reflected from Standard Master data

Output tags used in the Logic Editor include the following information.

Attribute (“[S]” for safety 1/0)
Node address Bit address

. Registered /0 comment
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6-1-3

138

A WARNING
Serious injury may possibly occur due to loss of required safety functions. Always
verify that the safety-related signals used in safety-related logic meet applicable
standards and regulations. Input only safety input signals to function blocks. It is the
user’s responsibility to verify that the proper sources for signals used in conjunction
with these function blocks and the overall safety logic implementation adhere to rele-
vant safety standards and regulations.

Serious injury may possibly occur due to loss of required safety functions. When
implementing safety-related functions, you must verify that the control strategy and

risk reduction techniques you are using adhere to local, regional, and national regula- 0
tions. Consult these regulations and industry standards to determine the require-

ments that may apply to your application.

Program Capacity

The following table shows the maximum size of user program that can be used in the
NE1A-series Controllers.

Model Total number of logic functions and function blocks
NE1A-SCPUO1 128
NE1A-SCPUO01-V1 254
NE1A-SCPU02 254
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6-2

6-2-1

Function Block Overview

Logic programming for the NE1A-series Controller is accomplished using function
blocks. Various safety applications can be achieved by using the function blocks de-
scribed in this section to program operation to be compliant with safety standards.

Supported Function Blocks

The following tables show which logic functions and function blocks are supported in
each NE1A-series Controller, based on each Controller’s unit version.

Logic Functions

Name

Notation in function list

Compatible unit versions

NOT NOT All
AND AND All
OR OR All
Exclusive OR EXOR All
Exclusive NOR EXNOR All
RS Flip-flop RS-FF Unit version 1.0 or later
Comparator Comparator Unit version 1.0 or later

Function Blocks

Name Notation in function list Compatible unit versions

Reset Reset All

Restart Restart All

Emergency Stop Pushbutton E-STOP All

Monitoring

Light Curtain Monitoring Light Curtain Monitoring All

Safety Gate Monitoring Safety Gate Monitoring All

Two-hand Controller Two Hand Controller All

OFF-Delay Timer Off-Delay Timer All

ON-Delay Timer On-Delay Timer All

User Mode Switch User Mode Switch All

External Device Monitoring EDM All

Routing Routing All

Muting Muting Unit version 1.0 or later

Enable Switch

Enable Switch

Unit version 1.0 or later

Pulse Generator

Pulse Generator

Unit version 1.0 or later

Counter

Counter

Unit version 1.0 or later

Multi Connector

Multi Connector

Unit version 1.0 or later
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6-3 Function Block Editing

Editing of function blocks can be used to set parameters, add optional 1/0, and add
comments according to the application.

Parameter | n/Out Setting | Gomment

—

Parameter Name Value
Rezet Condition Auto Reset Tabs.
Thput Type Dual Channel Equivalent

Discrepancy Time 3610 ms) e Function block parameters

o Out point Setting, In/Out
Settings
e Comments

[ OF ] [ Gancel ]

6-3-1  Function Block Parameter Settings

The following parameters can be set for function blocks depending on the user
application. The parameters that can be set will vary from function block to function
block.

Input type

Discrepancy time

Synchronization time

Function test

Input Type Settings

Single Channel

Dual Channel Equivalent

Dual Channel Complementary

Dual Channel Equivalent (2 Pairs)

Dual Channel Complementary (2 Pairs)

The following truth tables outline the internal evaluations performed by the NE1A-
series Controller for each type of input signal. In the tables, 0 indicates OFF and 1 in-
dicates ON.

Setting: Single Channel
Input 1 Output
(NC) Enable

0

0

1

1

Setting: Dual Channel Equivalent

Input 1 Input 2 Output
(NC) (NC) Enable
0 0 0
0 1 0
1 0 0
1 1 1

Setting: Dual Channel Complementary

Input 1 Input 2 Output
(NC) (NO) Enable
0 0 0
0 1 0
1 0 1
1 1 0
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Setting: Dual Channel Equivalent (2 Pairs)

Input 1 Input 2 Input 3 Input 4 Output
(NC) (NC) (NC) (NC) Enable
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 0
1 0 1 1 0
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 1

Setting: Dual Channel Complementary (2 Pairs)

Input 1 Input 2 Input 3 Input 4 Output
(NC) (NO) (NC) (NO) Enable
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 0
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 0

Discrepancy Time

If the function block input type is set to Dual Channel Equivalent or Dual Channel
Complementary, the discrepancy time (i.e., the time between changes in the inputs)
can be evaluated.

The time between when one of the dual-channel inputs changes until the other one
changes is monitored. If the second dual-channel input does not change before the
discrepancy time expires, an error will occur and the Output Enable output from the
function block will not turn ON.

Input signals
Dual channel mode Input | Input Input signal status
1 2
Dual Channel Equivalent 0 0 !nactlve
. 0 1 Discrepant
Ol (B 1S 1 0 Discrepant
* Input 2:NC 1 1 Active
Dual Channel Complementary 0 0 Dlscrepant
) 0 1 Inactive
* Input 1: NC 1 0 Active
* Input 2:NO 1 1 Discrepant

The dual channel modes can be used to detect faults in safety devices and safety
device wiring monitored by the function block.

The time between changes in the inputs will not be monitored if the discrepancy time
is setto 0.
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The discrepancy time is evaluated both when the input signals go from active to
inactive and from inactive to active.

Normal Operation Example for Dual Channel Equivalent Setting

Input 1
1 1 1 1
] t - t |
1 1 ] 1
1 1 ] 1
: : : :

nput2 | : : I
: I : I
1 1 1 1

Discrepancy time Discrepancy time
Output
Enable

Discrepancy Normal
Error

Discrepancy Error Operation Example for Dual Channel Equivalent Setting

Input 1 Input 1
1 1 . I
] | — ! !
1 \ | '
1 \ | !
| | | |
Input 2 i ! Input 2 : :
1 \ | ! I
1 \ | !
|' ’, N—’:
Discrepancy time Discrepancy time
Output Output
Enable Enable
Discrepanc Error Discrepancy Error
Error PANSY" Normal Error Normal
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Synchronization Time Setting

If the function block input type is set to Dual Channel Equivalent (2 Pairs) or Dual
Channel Complementary (2 Pairs) for the Safety Gate Monitoring function block, the
synchronization time (i.e., the time between changes in the input pairs) can be evalu-
ated.

The time between when one of the input pairs changes until the other one changes is
monitored. If the second input pair does not change before the synchronization time
expires, an error will occur and the Output Enable output from the function block will
not turn ON. The time between changes in the input pairs will not be monitored if the
synchronization time is set to 0.

Function Tests

Function tests are supported when using the Safety Gate Monitoring function block.

If the function test is enabled when the NE1A-series Controller is started, a safety gate
test must be performed when the function test request signal is input from the machine.

6-3-2 1/O Settings

Input and Output Size Settings
The number of inputs and outputs for logic functions can be increased.

Output Points Setting
Optional outputs from function blocks can be enabled.

Fault Present Setting

Fault Present is a diagnostic status bit supported in some function blocks by selecting
the checkbox located on the In/Out Setting or Out Point Tab Page of the function block
properties. If the Fault Present checkbox is selected, an additional Fault Present out-
put will be displayed on the function block.

Example: Safety Gate Monitoring Function Block (SGATE)

ID:;[#01] Safety Gate Monitoring x|
Parameter  Out point | Comment | Eﬁﬂ I
—Use /Mot Uze +
¥ | Output Enable . b
B |
™ Function Test Required(uze when FunctionT est Required is active) .
™ Synchronization Emor ._L_
™ Function Test Error .\f
™ Fault Present
ok | Conce | Safgty Qate Safgty Gate .
Monitoring Monitoring Function
Function Block Block with
Out Point Tab Page in the Safety Gate with Default Maximum Inputs
Monitoring Function Block Editing Dialog Settings and Outputs
Box Enabled
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6-4 Command Reference: Logic Functions
6-4-1 Logic Function: NOT

Diagram

{0

Ihputl M B Cutputl

General Description
The output will be the inverse of the input.

Truth Table
Input 1 Output 1
0 1
1 0
0: OFF, 1: ON

6-4-2 Logic Function: AND
Diagram

Input! N Output]

Ihputz? M

Default Connections

General Description

An AND of the input conditions will be output. Up to eight input conditions can be
evaluated.

Optional Input Settings

The number of inputs can be increased on the In/Out Setting Tab Page in the function
block property dialog box.

Parameter Setting range Default setting
Number of inputs 1t08 2

1o

Tnput]
Input2
Input3
Inputd
Inputh
Inputt
Input?
Inputd

Maximum Number of Inputs for an AND Logic Function

B Cutputl
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Truth Tables
Truth Table for One-input AND Evaluation

Input1 | Output 1
0 0
1 1
0: OFF, 1: ON

Truth Table for Two-input AND Evaluation
Input 1 | Input 2 Output 1
0 X 0

X 0 0
1 1 1
0: OFF, 1: ON, x: Either ON or OFF

Truth Table for Three-input AND Evaluation

Input1 | Input2 | Input3 | Output1
0 X X 0
X 0 X 0
X X 0 0
1 1 1 1

0: OFF, 1: ON, x: Either ON or OFF

Truth Table for Four-input AND Evaluation

Input 1 Input2 | Input3 | Input4 | Output1
0 X X X 0
X 0 X X 0
X X 0 X 0
X X X 0 0
1 1 1 1 1

0: OFF, 1: ON, x: Either ON or OFF

Truth Table for Five-input AND Evaluation

Input1 | Input2 | Input3 | Input4 | Input5 Output 1
0 X X X X 0
X 0 X X X 0
X X 0 X X 0
X X X 0 0
X X X X 0 0
1 1 1 1 1 1

0: OFF, 1: ON, x: Either ON or OFF
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Truth Table for Six-input AND Evaluation

Input 1 Input2 | Input3 | Input4 | Input5 | Input6 | Output1
0 X X X X X 0
X 0 X X X X 0
X X 0 X X X 0
X X X 0 X X 0
X X X X 0 0
X X X X X 0 0
1 1 1 1 1 1 1

0: OFF, 1: ON, x: Either ON or OFF
Truth Table for Seven-input AND Evaluation

Input1 | Input2 | Input3 | Input4 | Input5 | Input6 | Input7 | Output 1
0 X X X X X X 0
X 0 X X X X X 0
X X 0 X X X X 0
X X X 0 X X X 0
X X X X 0 X X 0
X X X X X 0 0
X X X X X X 0
1 1 1 1 1 1 1 1

0: OFF, 1: ON, x: Either ON or OFF
Truth Table for Eight-input AND Evaluation

Input 1 Input2 | Input3 | Input4 | Input5 | Input6 | Input7 | Input8 Output 1
0 X X X X X X X 0
X 0 X X X X X X 0
X X 0 X X X X X 0
X X X 0 X X X 0
X X X X 0 X X X 0
X X X X X 0 X X 0
X X X X X X 0 0
X X X X X X X 0 0
1 1 1 1 1 1 1 1 1

0: OFF, 1: ON, x: Either ON or OFF




Section 6-4 Command Reference: Logic Functions

6-4-3 Logic Function: OR
Diagram

1>

Ihput! ™ B Output]

Ihput?

Default Connections
General Description

An OR of the input conditions will be output. Up to eight input conditions can be
evaluated.

Optional Input Setting

The number of inputs can be increased on In/Out Setting Tab Page in the function
block property dialog box.

Parameter Setting range Default setting
Number of inputs 1t08 2

10

Inputl
Input?
Inputd
Inputd
Inputh
Inputt
Input?
Ihputd

Maximum Number of Inputs for an OR Logic Function
Truth Table

Truth Table for One-input OR Evaluation

N Outputt

Input1 | Output 1
0 0
1 1
0: OFF, 1: ON

Truth Table for Two-input OR Evaluation

Input 1 | Input 2 Output 1
0 0 0
1 X 1
X 1 1

0: OFF, 1: ON, x: Either ON or OFF

Truth Table for Three-input OR Evaluation

Input1 | Input2 | Input3 | Output1
0 0 0 0
1 X X 1
X 1 X 1
X X 1 1

0: OFF, 1: ON, x: Either ON or OFF
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Truth Table for Four-input OR Evaluation

Input 1 Input2 | Input3 | Input4 | Output1
0 0 0 0 0
1 X X X 1
X 1 X X 1
X X 1 X 1
X X X 1 1

0: OFF, 1: ON, x: Either ON or OFF

Truth Table for Five-input OR Evaluation

Input 1 Input2 | Input3 | Input4 | Input5 Output 1
0 0 0 0 0 0
1 X X X X 1
X 1 X X X 1
X X 1 X X 1
X X X 1 X 1
X X X X 1 1

0: OFF, 1: ON, x: Either ON or OFF
Truth Table for Six-input OR Evaluation

Input 1 Input2 | Input3 | Input4 | Input5 | Input6 | Output1
0 0 0 0 0 0 0
1 X X X X X 1
X 1 X X X X 1
X X 1 X X X 1
X X X 1 X X 1
X X X X 1 X 1
X X X X X 1 1

0: OFF, 1: ON, x: Either ON or OFF
Truth Table for Seven-input OR Evaluation

Input1 | Input2 | Input3 | Input4 | Input5 | Input6 | Input7 | Output 1
0 0 0 0 0 0 0 0
1 X X X X X X
X 1 X X X X X
X X 1 X X X X
X X X 1 X X X

X

X

X

X

X

X

X

X

X

X

X

X

1
1
1
1
1
1
1

0: OFF, 1: ON, x: Either ON or OFF
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Truth Table for Eight-input OR Evaluation

Input1 | Input2 | Input3 | Input4 | Input5 | Input6 | Input7 | Input8 Output 1
0 0 0 0 0 0 0 0 0
1 X X X X X X X 1
X 1 X X X X X X 1
X X 1 X X X X X 1
X X X 1 X X X X 1
X X X X 1 X X X 1
X X X X X 1 X X 1
X X X X X X 1 X 1
X X X X X X X 1 1

0: OFF, 1: ON, x: Either ON or OFF

6-4-4 Logic Function: Exclusive OR

Diagram

1o

Ihputl M

Ihput? M

General Description

B Cutputl

An exclusive OR of the input conditions will be output.

Truth Table
Truth Table for Exclusive OR Evaluation
Input 1 Input 2 Output 1
0 0 0
0 1 1
1 0 1
1 1 0
0: OFF, 1: ON
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6-4-5 Logic Function: Exclusive NOR
Diagram

1>

Ihput1l ™ N Outputl

hput? M

General Description

An exclusive NOR of the input conditions will be output.

Truth Table
Truth Table for Exclusive NOR Evaluation
Input 1 Input 2 Output 1
0 0 1
0 1 0
1 0 0
1 1 1
0: OFF, 1: ON

6-4-6 Logic Function: RS-FF (Reset Set Flip-Flop)
Diagram

= [~
A

Input L4 d Output Enable

RESETH 4~

Default Connections

General Description

This function can be used only in NE1A-series Controllers with unit version 1.0 or later.
When the input condition to the RS-FF function block is turned ON, that ON status is

maintained (latched) in the function block and the ON output is maintained at the Out-
put Enable signal.

The ON status is maintained in the function block, so the Output Enable signal stays
ON even if the input condition goes from ON to OFF.

The signal maintained in the function block is turned OFF when the function block’s
RESET condition is turned ON.

Fault Present Output Setting

A Fault Present output can also be used in programming.

To enable this output, select the Fault Present checkbox on the Out Point Tab Page of
the function block properties dialog box.
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s @
A

Input u d Output Enable

RESETH_f~ A\ Fault Present

Maximum Number of 1/O points for an RS-FF Function Block

Error Handling and Error Resetting

Error condition Behavior for error detection Resetting the error condition
Output Enable Fault Present

Input and
RESET are OFF

active simulta- (safety state)

neously.

ON Make one of the signals inactive.

Timing Table

Input

RESET | | | ]

Output
Enable

FaultPresent

6-4-7 Logic Function: Comparator
Diagram

Input1 N 1 output1

Default Connections

General Description

This function can be used only in NE1A-series Controllers with unit version 1.0 or later.

The Comparator compares the specified input signals (up to 8 inputs) with the com-
parison value set in the configuration, and turns ON the Output 1 signal when all of the
input signals match the comparison value.

The Output 1 signal will be turned OFF when the input signals no longer match the
comparison value.

From 1 to 8 inputs can be set for the input signals.
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Set Parameters

Parameter Setting range Default setting
Comparison Value 00000000 to 11111111 (bit 0 to bit 7) 00000001

Optional Input Settings

The number of inputs can be increased on the In/Out Setting Tab Page in the function
block property dialog box.

Parameter Setting range Default setting
Number of inputs 1t08 1

Input1

Input2
Input3
Input4
Input5
Inputé
Input7
Input8

I Ooutput1

Maximum Number of Inputs for the Comparator Logic Function

Truth Table

Truth Table for Comparator Evaluation (CV = Comparison Value):

Input1 Input2 Input3 Input4 Input5 Input6 Input7 Input8 | Output1

#
CV for x x x x x x x 0

Bit 0
#
x CV for x x x x x x 0
Bit 1
#
x x CV for x x x x x 0
Bit 2
#
X X X CV for X X X X 0
Bit 3
#
x x x x CV for x X x 0
Bit 4
#
x x x x x CV for X x 0
Bit 5
#
x x x x x x CV for x 0
Bit 6
#
x x x x x x x CV for 0
Bit 7
CV for CV for CV for CV for CV for CV for CV for CV for 1
Bit 0 Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7

0: OFF; 1: ON, x: Either ON or OFF

Note: “= CV for Bit n” indicates that the bit matches the comparison value.
“# CV for Bit n” indicates that the bit does not match the comparison value.

"

X" indicates the status is not applicable (may match or not match).
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Timing Chart

|
Input 1 | |
Input 2 I I I
|
I
I

Input 3 I I
wputal I —

Input5 | | I

I

I

Input 6 I I |
I

Input 7 I I |
|

I

Input 8 I

Output 1

The horizontal broken lines in the above diagram represent the comparison values
for each input.

1: Output1 turns ON when all of the input signals match the comparison value.

2: Output 1 turns OFF when any of the input signals does not match the compari-
son value.
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6-5 Command Reference: Function Blocks
6-5-1 Function Block: Reset

Diagram

RESET
Reset P Output Enable

Monitored Input ®}

Default Connections

General Description

The Output Enable signal will turn ON if the Reset signal is correctly input while the
input condition to the Reset function block is ON.

This function block can be used to prevent the machine from automatically reset, e.g.,
when the power to the NE1A-series Controller is turned ON, when the operating mode
is changed (from IDLE Mode to RUN Mode), or when a signal from a safety input de-
vice turns ON.

Conditions for Output Enable Turning ON

e The Monitored Input and all enabled optional inputs must be ON.
¢ And the Reset signal must be input correctly.

Conditions for Static Release Turning ON
The Monitored Input and all enabled optional inputs must be ON.

Conditions for Reset Required Indication Turning ON
If the following condition is met, the Reset Required Indication will become a 1-Hz
pulse output.
e The Monitored Input and all enabled optional inputs must be ON.
¢ And Output Enable must be OFF.

If the Reset Signal is set to Low-High-Low, the Reset Required Indication will turn ON
when the next condition is met.
e The Reset signal turns ON.

Set Parameters

The Reset Signal can be set in NE1A-series Controllers with unit version 1.0 or later.
Parameter Setting range Default setting
o Low-High-Low
* Rising Edge

Reset Signal Low-High-Low

Number of Inputs Setting

The number of inputs can be increased on the In/Out Setting Tab Page in the function
block property dialog box.
Parameter Setting range Default setting

Number of inputs | 2 to 8 (Optional Input Settings) 2
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Optional Output Settings

The outputs shown below can be used in the program. To enable either of these out-
puts, select the checkbox on the Out Point Tab Page of the function block properties
dialog box.

o Static Release

¢ Reset Required Indication

) Reset
Maonitored Thput
Optiohal Ihputl
Dptional hput2
Optiohal Ihputd
Dptional Inputd
Optiohal IhputS
Optional Thputd

Cutput Enable
Static Releaze

Rezet Required Indication

Maximum Number of Inputs and Outputs for a Reset Logic Function

Reset Signal

The Reset signal must meet the following conditions.

350 ms min.
< >,

In NE1A-series Controllers with unit version 1.0 or later, the Low-to-High rising edge
can be selected. To enable this signal, set the Reset Signal to Rising Edge on the Pa-
rameter Tab Page of the function block properties dialog box.
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Timing Chart

Reset Signal set to Low-High-Low:

Monitored|
Input

Optional

Input N

Reset

1

Output

i

Enable

Static | I

Release

Reset

1

Req.
Indication

Reset Signal set to Rising Edge:

Idle to RUN

Monitored

Input

Optional
Input N

Restart

Output

Enable | I

Static
Release

|
|
|
|
|
L1 [
T

Restart
Req.

Indication

|
|
|
| |
| |
L
L1 1

-F-—-15-1-1-
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6-5-2 Function Block: Restart
Diagram

Restart

Reset L ’ Output Enable

Monitored Input 4

Default Connections

General Description

The Output Enable signal will turn ON if the Reset signal is correctly input while the
input condition to the Restart function block is ON.

This function block can be used to prevent the machine from automatically restarting,
e.g., when the power to the NE1A-series Controller is turned ON, when the operating
mode is changed (from IDLE Mode to RUN Mode), or when a signal from a safety in-
put device turns ON.

Functionally, the Reset function block and the Restart function block are equivalent.

Conditions for Output Enable Turning ON
¢ The Monitored Input and all enabled optional inputs must be ON.
¢ And the Reset signal must be input correctly.

Conditions for Static Release Turning ON
The Monitored Input and all enabled optional inputs must be ON.

Conditions for Restart Required Indication Turning ON
If the following condition is met, the Restart Required Indication will become a 1-Hz
pulse output.
¢ The Monitored Input and all enabled optional inputs must be ON.
¢ And Output Enable must be OFF.

If the Reset Signal is set to Low-High-Low, the Reset Required Indication will turn ON
when the next condition is met.
e The Restart signal must be ON.

Set Parameters

The Reset Signal can be set in NE1A-series Controllers with unit version 1.0 or later.
Parameter Setting range Default setting

o Low-High-Low

Reset Signal « Rising Edge

Low-High-Low

Number of Inputs Setting

The number of inputs can be increased on the In/Out Setting Tab Page in the function

block property dialog box.
Parameter Setting range Default setting

Number of inputs | 2 to 8 (Optional Input Settings) 2
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Optional Output Settings

The outputs shown below can be used in the program. To enable either of these out-

puts, select the checkbox on the Out Point Tab Page of the function block properties
dialog box.

e Static Release
¢ Restart Required Indication

~ Bestart
Monjotred Thput
Dptional Input)
Optional hput2
Optional Input3d
Optional hputd
Optional hput
Cptional Thputd

Cutput Enable
Static Releaze

Festart Required Indication

Maximum Number of Inputs and Outputs for a Restart Logic Function Block

Restart Signal

The Restart signal must meet the following conditions.

350 ms min.
<

4

In NE1A-series Controllers with unit version 1.0 or later, the Low-to-High rising edge
can be selected. To enable this signal, set the Reset Signal to Rising Edge on the Pa-
rameter Tab Page of the function block properties dialog box.
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Timing Chart
Reset Signal set to Low-High-Low:

{

Monitoredl
Input

Optional
Input N

Restart

Output
Enable

|
|
|
I
|
|
|
|

1
I I

X
|
|
|
|
|
l
|
|

Static
Release

Restart Req. _‘_LrLH | | | | i i
Indication | | |

[ [ | |

Idle to RUN

Reset Signal set to Rising Edge:

| T
Monitored T T
]

\

\

Input

Optional
Input N _‘I

Restart

Output
Enable

\

\

|

|

Static |
Release ‘
|

|

|

Restart Req.
Indication

Idle to RUN

6-5-3  Function Block: Emergency Stop Pushbutton Monitoring

Diagram
?

o
Input1 (NG BA— P Output Enable
Thput2 (MG

Default Connections
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General Description

The Emergency Stop Pushbutton Monitoring function block allows the user to monitor
an emergency stop pushbutton switch.

The Output Enable signal will turn ON if the input from the emergency pushbutton
being monitored is active. The Output Enable signal will turn OFF if the input is inac-
tive or if an error is detected for the function block.

IMPORTANT:

A manual reset function is required for emergency stop applications. When using the
Emergency Stop Pushbutton Monitoring function block, you must also use the Reset
function block.

Refer to A-1-1 Emergency Stop Application: Dual Channel Mode with Manual Reset
for a Programming Examples.

Set Parameters

Parameter Setting range Default setting

Single Channel

Input Type Dual Channel Equivalent DEaIUiC\:/r;'T\gr:lel
Dual Channel Complementary q
0 to 30 s in 10-ms increments

Discrepancy Time | A discrepancy time check will not be performed 30 ms
if 0 is set.

The discrepancy time must be equal to or greater than the NE1A-series Controller’s

cycle time.

Optional Output Setting

The following error output can also be used in programming. To enable this optional
output, select the checkbox on the Out Point Tab Page of the function block properties
dialog box.

e Discrepancy Error

Fault Present Output Setting

A Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the Out Point Tab Page of
the function block properties dialog box.

)
R
Ihputl (NG B 3

Cutput Enable

Discrepancy Error

Thput? (NG
FaultPresent

Maximum Number of I/O for a Emergency Stop Pushbutton Monitoring Function Block

160



Section 6-5 Command Reference: Function Blocks

Truth Tables

Setting: Single Channel

Input 1 Output
(NC) Enable
0 0
1 1
0: OFF, 1: ON

Setting: Dual Channel Equivalent

Input 1 Input 2 Output
(NC) (NC) Enable
0 0 0
0 1 0
1 0 0
1 1 1
0: OFF, 1: ON

Setting: Dual Channel Complementary

Input 1 Input 2 Output
(NC) (NO) Enable
0 0 0
0 1 0
1 0 1
1 1 0
0: OFF, 1: ON

Error Handling and Error Resetting

Error Behavior for error detection Resetting the error
. Output Fault condition
condition EnaFl;Ie Present Error output
Remove the cause of the error
and then do the following:
OFF 1. Make the inputs inactive
Discrepancy (safety ON Discrepancy and then active again.
error state) Error output: ON | 2. Or change the NE1A-series
Controller’s operating mode
to IDLE Mode and then
back to RUN Mode.

Timing Chart
When Set to Dual Channel Equivalent
I | I

Input1
(NC)

Input2
(NC)

Enasle I
Enable |

Discrepancy
Error

Fault
Present

Idle to RUN Discrepancy time
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6-5-4  Function Block: Light Curtain Monitoring

=

Input] (NG M-S P Output Enable

Diagram

Input2 (NG

Default Connections

General Description
The Light Curtain Monitoring function block monitors a type-4 safety light curtain.

The Output Enable signal will turn ON if the input from the safety light curtain being
monitored is active. The Output Enable signal will turn OFF if the input is inactive or if
an error is detected for the function block.

Set Parameters

Parameter Setting range Default setting

Dual Channel Equivalent

Dual Channel Complementary Dual Channel Equivalent

Input type

0 to 30 s in 10-ms increments
Discrepancy time | A discrepancy time check will not be per- 30 ms
formed if O is set.

The discrepancy time must be equal to or greater than the NE1A-series Controller’s
cycle time.

Optional Output Setting

The following error output can also be used in programming. To enable this optional
output, select the checkbox on the Out Point Tab Page of the function block properties

dialog box.

¢ Discrepancy Error

Fault Present Output Setting

Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the Out Point Tab Page of

the function block properties dialog box.

=

Input] (NG) B b

Cutput Enable

Dizgcrepancy Error

Thput2 (N3
FaultPresent

Maximum Number of I/O for a Light Curtain Monitoring Function Block
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Truth Tables
Setting: Dual Channel Equivalent

Input 1 Input 2 Output
(NC) (NC) Enable
0 0 0
0 1 0
1 0 0
1 1 1
0: OFF, 1: ON
Setting: Dual Channel Complementary
Input 1 Input 2 Output
(NC) (NO) Enable
0 0 0
0 1 0
1 0 1
1 1 0
0: OFF, 1: ON

Error Handling and Error Resetting

Error Behavior for error detection Resetting the error
condition g:;';l:; P':::(:tnt Error output condition

Remove the cause of the
error and then do the following:
1. Make the inputs inactive and

Discrepancy OFF Discrepancy then active again
(safety ON Error output: . .
error 2. Or change the NE1A-series
state) ON

Controller's operating mode to
IDLE Mode and then back to
RUN Mode.

Timing Chart

When Set to Dual Channel Equivalent
I | I

Input1
(NC)

Input2
(NC)

Enaple I
Enable |

|

Discrepancy | | I
Error |

I I | |
Present I

I I | | |
-~
Idle to RUN Discrepancy time
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6-5-5 Function Block: Safety Gate Monitoring
Diagram

Input] {(pairl-MGC) B P Output Enable

Input? (pair! —NC)

Default Connections

General Description

The Safety Gate Monitoring function block monitors the status of a safety gate. Safety
gate status is monitored using an input signal from a safety door switch or safety limit
switch connected to the door.

The Output Enable signal will turn ON if the input from the switch being monitored is
active. The Output Enable signal will turn OFF if the input is inactive or if an error is
detected for the function block.

Function Tests
For some safety gate applications, safeguarding devices require physical verification
that the device continues to operate properly (e.g., required for Category 2 safety gate
applications).

If the function test is enabled for the Safety Gate Monitoring function block, a safety

gate test in which the safety gate must be opened and then closed again can be

added as a condition for turning ON the Output Enable signal.

If enabled, the safety gate test must be executed under the following conditions.

(1) Startup
The safety gate test must be executed when the NE1A-series Controller is started
(i.e., when the Controller’'s operating mode changes from IDLE Mode to RUN
Mode). If the test ends normally, the Output Enable signal will turn ON.

(2) Function Test Request from the Machine
The safety gate test must be executed after the NE1A-series Controller detects the
Function Test Signal from the machine turn ON and before the Function Test Sig-
nal turns ON again. If the Function Test Signal turns ON a second time before the
safety gate test is completed normally, a function test error will occur, the Output
Enable signal will turn OFF, and the Function Test Error signal will turn ON.

(3) Error Detected in Safety Gate Monitoring Function Block
The safety gate test must be executed if a function test error, discrepancy error, or
other function block error occurs (after removing the cause of the error).

The Function Test Required Signal from the Safety Gate Monitoring function block will

turn ON when a safety gate test is required and it will remain ON until the safety gate
test has been completed normally.
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Set Parameters

Parameter Setting range Default setting |
Single Channel
Dual Channel Equivalent (1 pair) Dual Channel
Input Type Dual Channel Complementary (1 pair) Equivalent
Two Dual Channel Equivalent (2 pairs) (1 pair)

Two Dual Channel Complementary (2 pairs)

Function Test

No Function Test/Function Test Required

No function test

Discrepancy
Time Pair 1

0 to 30 s in 10-ms increments

Time

Discrepancy A discrepancy time check will not be performed if 0 is set. 30 ms
Time Pair 2
Svnchronization 0 to 30 s in 10-ms increments
y A synchronization time check will not be performed if 0 is 300 ms

set.

The discrepancy time and synchronization time must be equal to or greater than the
NE1A-series Controller’s cycle time.

Optional Output Settings

The following outputs can also be used in programming. To enable any of these
optional outputs, select the checkbox on the Out Point Tab Page of the function block
properties dialog box.

Discrepancy Error Pair 1
Discrepancy Error Pair 2
Function Test Required Signal
Synchronization Error
Function Test Error

Fault Present Output Setting

Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the Out Point Tab Page of
the function block properties dialog box.

Bzl
Input] (pairl MG B
Tnput? {pair] -MC) b |
Inputd (pair?-MC) B
Ihputd ipair?-MGT B |

FunctionTest zignal BV

Cutput Enable
Dizcrepancy Error (Pairl )
Dizcrepancy Error (Pair2
Function Test Required
Synchronization Error
Function Test Error
FaultPresent

Maximum Number of 1/O for a Light Curtain Monitoring Function Block

Truth Tables

Setting: Single Channel

Input 1 Output
(pair 1-NC) Enable
0 0
1 1
0: OFF, 1: ON
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Setting: Dual Channel Equivalent (1 Pair)
Input 1 Input 2
(pair 1-NC) (pair 1-NC) Output Enable
0
0 1 0
1 0 0
1 1 1
0: OFF, 1: ON

Setting: Dual Channel Complementary (1 Pair)

Input 1 Input 2
(pair 1-NC) (pair 1-NO) Ol =l
0 0 0
0 1 0
1 0 1
1 1 0
0: OFF, 1: ON
Setting: Two Dual Channel Equivalent (2 Pairs)
Input 1 Input 2 Input 3 Input 4 Output
(pair 1-NC) | (pair 1-NC) | (pair 2-NC) | (pair 2-NC) Enable
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 0
1 0 1 1 0
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 1
0: OFF, 1: ON
Setting: Two Dual Channel Complementary (2 Pairs)
Input 1 Input 2 Input 3 Input 4 Output
(pair 1-NC) | (pair 1-NO) | (pair 2-NC) | (pair 2-NO) Enable
0 0 0 0 0
0 0 0 1 0
0 0 1 0 0
0 0 1 1 0
0 1 0 0 0
0 1 0 1 0
0 1 1 0 0
0 1 1 1 0
1 0 0 0 0
1 0 0 1 0
1 0 1 0 1
1 0 1 1 0
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 0
0: OFF, 1: ON
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Error Handling and Error Resetting

Synchronization error

Synchronization Test
Error: ON

Error Behavior for error detection Resetting the
condition Output Fault Error output error condition
Enable Present P
; (1) Function Test
eDr:z?raetpsgi?; Discrepancy Error Pair 1: ON Disabled
Remove the cause of
Discrepanc . . the error and then
error atppairy2 Discrepancy Error Pair 2: ON make the inputs in
- active and then
Function test error active again (See
Safety gate test was not
. ] note.), or change the
performed nor_mally be- Function Test Error: ON NE1A-series Control-
tween Eunctlon Test ler's operating mode
signals. to IDLE Mode and
then back to RUN
Mode.
(2) Function Test
OFF Required
(safety ON If Function Test
state) Required is active:

Remove the cause of
the error and then
make the inputs
active, inactive, and
then active again
(i.e., perform the
safety gate test).

If Function Test
Required is inactive:
Remove the cause of
the error and then
make the inputs in
active and then
active again.

Note: If a discrepancy error occurs in one of the pairs when set to Dual Channel
Equivalent (2 pairs) or Dual Channel Complementary (2 pairs), to reset the error
make input pairs 1 and 2 both inactive and then active.

Timing Charts

Single Channel, Function Test Set to Enabled

Input 1

Function
Test Sig.

Function
Test Req.

I
|
Tl

:

. I
I |
—_
I
|

Output
Enable

Function
Test Error

T 11 1T

Fault
Present

Idle to RUN
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Dual Channel Equivalent, Function Test Set to Disabled

Input1
(NC)

Input2
(NC)

Output

Enable

Discrepancy
Error

Fault
Present

[ B

I
T
|

Idle to RUN

-~

Discrepancy time

-

Discrepancy time

Dual Channel Equivalent (2 pairs), Function Test Set to Disabled

Inputi
(Pair1-NC)

Input2
(Pair1-NC)

Input3
(Pair2-NC)

Input4
(Pair2-NC)

Output
Enable

Sync. Error

Fault
Present

6-5-6
Diagram
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|

]

{

|
|
|
|
|
l
|
|
|

F

I I U

l

{
|
!
|
|
|
|
|
|
l
|
|
|
|
|

Idle to RUN

i |
.
Ihput] (Pairl-H0) B
Thput2 (Pairl-WC) Blbe |
Input3 (Pair2-M0) B
Inputd (Pair2-MNC) B |

.
.

-

Synchronization time

Function Block: Two-hand Control

P Output Enable

Default Connections

-

Synchronization time
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General Description

The Two-hand Control function block enables monitoring the status of a two-hand
switch.

The Two-hand Control function block can be used with a suitable 2-hand switch to
meet the requirements of type Il C in EN 574, Two-hand Control Devices, Functional
Aspect — Principle for Design.

The Output Enable signal will turn ON only if both inputs from the two-hand switch are
active and satisfy the requirements of EN 574. The Output Enable signal will turn OFF
if the inputs from the two-hand switch do not satisfy the requirements of EN 574, an
input is inactive, or if an error is detected for the function block.

Set Parameters

Parameter Setting range Default setting |
Discrepancy Time
Pair 1 0 to 500 ms in 10-ms increments
A discrepancy time check will not be 30 ms
Discrepancy Time performed if 0 is set.
Pair 2

The discrepancy times must be equal to or greater than the NE1A-series Controller’s
cycle time.

Optional Output Settings

The following error outputs can also be used in programming. To enable either of
these optional outputs, select the checkbox on the Out Point Tab Page of the function
block properties dialog box.

Discrepancy Error Pair 1
Discrepancy Error Pair 2

Fault Present Output Setting

Fault Present output can also be used in programming.
To enable this output, select the Use Fault Present checkbox on the Out Point Tab
Page of the function block properties dialog box.

Ihputl (Pairl-MNO) B2
Input2 (Pairl-WGy B |
Ihputd (Pair2-H0) E2e
Inputd (Paird-WCy Bbe |

Output Enable
Dizcrepancy Errar (Fairl)

Dizcrepancy Error (Pair?)

FaultPresent

Maximum Number of I/O for a Two-hand Control Function Block
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Truth Table

Input 1 Input 2 Input 3 Input 4 Output
(Pair 1-NO) (Pair 1-NC) (Pair 2-NO) (Pair 2-NC) Enable

0 0 0 0 0

0 0 0 1 0

0 0 1 0 0

0 0 1 1 0

0 1 0 0 0

0 1 0 1 0

0 1 1 0 0

0 1 1 1 0

1 0 0 0 0

1 0 0 1 0

1 0 1 0 1

1 0 1 1 0

1 1 0 0 0

1 1 0 1 0

1 1 1 0 0

1 1 1 1 0

0: OFF, 1: ON

Error Handling and Error Resetting

Error

condition

Behavior for error detection

Output
Enable

Fault
Present

Error output

Resetting the error

condition

Discrepancy
Error at Pair 1

Discrepancy
Error at Pair 2

OFF
(safety state)

Discrepancy Error Pair 1:

ON

ON

Discrepancy Error Pair 2:

ON

Remove the cause of
the error and then do
the following:

1. Make the both
input pair 1 and pair
2 inactive and then
active again.

2. Or change the
NE1A-series Control-
ler's operating mode
to IDLE Mode and
then back to RUN
Mode.

Note:

The Output Enable signal will not turn ON if the synchronization time requirement is

not met (i.e., operation inputs for both hands must be completed within 500 ms), but
this is not considered an error.
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Timing Chart

Input1
(Pair1- NO)

Input2
(Pair1-NC)

Input3
(Pair2- NO)

Input4
(Pair2-NC)

Output
Enable

Discrepancy
Error Pair1

Discrepancy
Error Pair2

Fault

Present

- - - ——

Idle to RUN 500 ms 500 ms Discrepancy 500 ms
time

6-5-7  Function Block: OFF-delay Timer

Diagram
i
Input WP B Cutput Enable
Cre layTime:

Oms=

General Description

The OFF-delay Timer function block performs a timer operation for an OFF delay set
in 10-ms increments. The range for this delay is from 0 ms to 300 s.

Set Parameters

Parameter Setting range Default setting
OFF-delay Time | 0 to 300 s in 10-ms increments 0ms

The OFF-delay time must be equal to or greater than the NE1A-series Controller’s
cycle time.
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Timing Chart

!
Input \ \
\
|

SetValue |- —|— — — — | — — —— = —

. | | | /

T Val

|mer0aue ‘ Z ‘ ‘
|

Output
Enable

Idle to RUN

6-5-8 Function Block: ON-delay Timer

Diagram
.
Iput WP P Output Enable

CrzlayTime:
Oms

General Description

The ON-delay Timer function block performs a timer operation for an ON delay set in
10-ms increments. The range for this delay is from 0 ms to 300 s.

Set Parameters

Parameter Setting range Default setting
ON-delay Time | 0to 300 s in 10-ms increments 0ms

The ON-delay time must be equal to or greater than the NE1A-series Controller’s
cycle time.

Timing Chart

Input

Setvalue

Timervalue

0

Output
Enable

Idle to RUN
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6-5-9 Function Block: User Mode Switch
Diagram

Ihputl M B Qutputl

Ihput? M B Output?

Default Connections

General Description

The User Mode Switch function block is used to monitor an operating mode switch in
the user system or device.

The operating mode switch that can be connected with this function block must be a
1-of-N type switch (i.e., one of N contacts is ON). The function block supports a
maximum of eight inputs and corresponding outputs.

The output corresponding to the input that is active is turned ON. If an error is
detected for the function block, however, all outputs will turn OFF.

Optional Output Settings

The number of /O can be increased on the In/Out Setting Tab Page in the function
block property dialog box.

Parameter Setting range | Default setting

Ngmber of 2108 5
inputs

Number of 2108 2
outputs

Fault Present Output Setting

Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the In/Out Setting Tab
Page of the function block properties dialog box.

Thputl
Ihput2
Thput3
Thputd
Thputh
Thputt
Ihput?
Thputd

Maximum Number of Inputs for a User Mode Switch Logic Function
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Truth Table

Inputs Outputs
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0: OFF, 1: ON
Error Handling and Error Resetting
Error condition Behavior for error detection Resetting the
Output Fault Present error condition
More than one input was Remove the
ON for more than 2 s cause of the
OFF ON error. (Correct
(safety state) system so that
All inputs were OFF for only 1 contact is
more than 2 s ON.)

Note: If more than one input is ON, the output corresponding to the first input to turn ON will
turn ON for 2 s. If more than one input turns ON in the same NE1A-series Controller cycle,
then all outputs will turn OFF.

Timing Chart

Input1

Input2

Input3

Output2

- — e —

Output3

Fault
Present

1

|
I
|
|
|
|
I
Output1 !
1
i
|
I
[
|
I
I

-~ - B e

Idle to RUN 2s 2s 2s
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6-5-10 Function Block: External Device Monitoring

Diagram

EDM Feed Back MOy

Clutput]
Maonitared Input EP
Cutputa

Default Connections

General Description

The External Device Monitoring function block evaluates the input signal and the
status of an external device and outputs safety outputs to an external device.

If the input signal turns ON, the Output 1 and Output 2 signals will turn ON. When this
occurs, the status of the feedback signal must change within the specified time. If the
input signal turns OFF, the Output 1 and Output 2 signals will turn OFF. When this
occurs, the status of the feedback signal must change within the specified time.

If the status of the feedback signal does not change within the specified time, an EDM
error will occur, the Output 1 and Output 2 signals will turn OFF, and the EDM Error
signal will turn ON.

Set Parameters
Parameter Setting range Default setting

EDM Feedback Maximum
Time Delay (Tepm)

100 to 1000 ms in 10-ms increments 300 ms

The EDM Feedback Maximum Time Delay must be equal to or greater than the cycle
time of the NE1A-series Controller.

The network response time must be taken into consideration when inputting the feed-
back signal from a remote device.

Optional Output Settings

The following outputs can also be used in programming. To enable either of these op-
tional outputs, select the checkbox on the Out Point Tab Page of the function block
properties dialog box.

EDM error
Output 2

Fault Present Output Setting

Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the Out Point Tab Page of
the function block properties dialog box.
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EDM Feed Back MG

Manitored Input M F

::El |:- i I

Lt

g
g

EDM erraor
Cutputl
Cutput?

FaultPresent

Maximum Number of I/O for a External Device Monitoring Function Block

Error Handling and Error Resetting

Error Behavior for error detection Resetting the error
condition Outputs 1 Fault Error outout condition
and 2 Present P
OFF . Remove the cause of
EDt:\'{InLeg?rt;?ck (safety ON EDM Ercr)o’\; output: the error and turn ON
state) the safety input.
Timing Chart
T I I [ I
Monitored | | | | | |
Input
I I I I I I
. E:b"" . I || | 1 | 1!
eedbac
I | | ] | 1
Output1 | | | | | |
| | | I I I
Output2 | | | | | |
I I ! I I
EDM Error | | | | | | |
ol I || I | I
u
Present I | I | | | | |
e e i o el s sl o
|d|e TEDM TEDM TEDM TEDM TEDM
to RUN
6-5-11 Logic Function: Routing
Diagram
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Ihput!

B Outputl

Default Connections
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General Description

The Routing function block routes one input signal to a maximum of eight output
signals. It is used to output a signal to more than one output tag.

Optional Output Settings

The number of outputs can be increased on the In/Out Setting Tab Page in the
function block property dialog box.

Parameter Setting range Default setting
Number of outputs 1t08 1

Ihputl M

Cutput]
Cutputs
Cutputd
Cutputd
Cutputh
Cutputd
Cutput?
Cutputd

Maximum Number of Outputs for a Routing Logic Function

Truth Table
Truth Table for Routing Evaluation
Input 1 Output | Output | Output | Output | Output | Output | Output | Output
1 2 3 4 5 6 7 8
0 0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 1 1
0: OFF, 1: ON

6-5-12 Function Block: Muting

Diagram

AOPD Input1 (NC)
AOPD Input2 (NC)

i

. it
m-A M1 Output Enable

Muting Signal11 ®=i
Muting Signal12 WSz
Default Connections

General Description

i Muting Status

This function can be used only in NE1A-series Controllers with unit version 1.0 or later.
The Muting function block temporarily disables the light-interruption signal (AOPD
input) in a light curtain while the muting signal is being detected. While the muting
function is operating, a detection object can be removed from the light curtain’s detec-
tion zone without stopping machine operation.
In addition, the Muting function block has an override function to forcibly turn ON the
Output Enable signal without the condition for starting the muting function being satis-
fied. (For example, when a detection object stops in the light curtain’s detection zone,
the machine can be operated to remove the detection object.)
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Any of the following four muting functions can be selected.

Muting Mode

Application

Sensors

Parallel Muting with 2 | This pattern is suitable for applications at a conveyor entrance.

Use this pattern when two Retro-reflective Photoelectric Sensors are set
up as the muting sensors with intersecting detection zones.

Sequential Muting

(Forward Direction)

This pattern is suitable for applications at a conveyor entrance.
Use this pattern when four Through-beam Photoelectric Sensors are set
up as the muting sensors.

Sequential Muting
(both directions)

This pattern is suitable for applications at a conveyor entrance or exit.
Use this pattern when four Through-beam Photoelectric Sensors are set
up as the muting sensors.

Position detection

This pattern is suitable for applications in which muting is controlled by a
switch input.

Use this pattern to temporarily disable the light-interruption signal of the
light curtain when the operator is placing an object in the machine open-

ing.

Note: In the explanation above, the muting sensors are ON when detection is
performed and OFF when detection is not performed.

Set Parameters

Parameter Setting range Default setting |
Input Type o Dual Channel Equivalent (NC/NC) Dual Channel
| (light curtain output) o Dual Channel Complementary (NC/NO) Equivalent
Discrepancy Time 10 to 500 ms in 10-ms increments (See note.) 30 ms
| (light curtain output) A discrepancy time check will not be performed if 0 is set.
» Single Channel
Input Type e Dual Channel Equivalent (NO/NO) Not used
(Override signal) e Dual Channel Complementary (NC/NO) '
* Not used.
Discrepancy Time 10 to 500 ms in 10-ms increments (See note.) 30 ms
(Override signal) A discrepancy time check will not be performed if 0 is set.
Max. Override Time 500 ms to 127.5 s in 500-ms increments 60 s

Muting Mode

Position detection

Parallel Muting with 2 Sensors
Sequential Muting (Forward Direction)
Sequential Muting (Both Directions)

Parallel Muting
with 2 Sensors

500 ms to 127.5 s in 500-ms increments

Max Muting Time 0 to 500 ms in 10-ms increments 60s
The muting time will be unlimited if 0 is set.
Synchronization Time
(between Muting Sig-
n.al 11 and Muting 30 ms to 3 s in 10-ms increments (See note.) 3s
Signal 12 or between
Muting Signal 21 and
Muting Signal 22)
Note: The timer SV must be longer than the NE1A-series Controller’s cycle time.

Optional Output Settings

The following outputs can also be used in programming. To enable any of these
optional outputs, increase the number of outputs in the In/Out Setting Tab Page of the
function block properties dialog box.

Override Status
Synchronization Error
Sequence Error
Discrepancy Error (AOPD)
Discrepancy Error (Override)

Fault Present Output Setting

A Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the In/Out Setting Tab
Page of the function block properties dialog box.
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AOPD Input1 (NC)
AOPD Input2 (NC)
Override Input1 (NC)
Override Input2 (NC)
Muting Signal11
Muting Signal12
Muting Signal21
Muting Signal22

Output Enable

Muting Status

Override Status

Sequence Error
Synchronization Error
Discrepancy Error (AOPD)
Discrepancy Error (Override)
Fault Present

Maximum Number of 1/O for a Muting Function Block

Error Handling and Error Resetting

Error condition Behavior for error detection Resetting the
Output Fault Error output error condition
Enable Present
Synchronization Error
(Between Muting o
Signal 11 and Muting Reset when muting is
Signal 12) Synchronization | applied again or when the
(Between Muting ON OFF Error: ON NE1A-series Controller's
Signal 21 and Muting | (See note 3.) | (See note 3.) operating mode is changed
Signal 22) to IDLE Mode and then
(See note 1.) back to RUN Mode.
Sequence
Sequence Error Error ON
Both light curtain input
signals change from inac-
Discrepancy Error Discrepancy tive to act!ve status or the
(AOPD) Error (AOPD): NE1A-series Controller's
ON operating mode changes to
IDLE Mode and then back
OFF ON to RUN Mode.
(Safety state) Both Override input signals
change from inactive to
Discrepancy Error Discrepancy acti_ve status or the NE1A-
(Override) Error (Over- series Controller's operat-
ride): ON ing mode changes to IDLE
Mode and then back to
RUN Mode.

Note 1: Detected only when Sequential Muting (both directions) is set.

Note 2: If more than one error occurs, errors will be indicated at all error outputs.

Note 3: If the light curtain goes from this error status to inactive (no light), the Output Enable
signal will turn OFF and the Fault Present signal will turn ON. If the light curtain
becomes active (light incident) or the override function is executed, the Output
Enable signal will turn ON and the Fault Present signal will turn OFF.

Muting Function

Muting Start and Stop Conditions

® Reset Conditions
The Output Enable is ON when all of the following conditions are met.
e The light curtain signal is active (light incident).
e A Discrepancy Error has not occurred.

® Start Conditions

If the Muting signals meet the following conditions while the Output Enable signal is

ON, muting will be applied and the Muting Status will be turned ON.

1) The muting sensors are all OFF.

2) While the muting sensors are all OFF, two Muting signals are detected in the
correct sequence.

3) While the muting sensors are all OFF, the synchronization times of the two
Muting signals are within the normal range (not including the position detection
setting).
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If one of the errors listed above occurs, the following alarm outputs will be

generated.

e The Sequence Error signal will go ON if there is an invalid sequence, as
described above.

e The Synchronization Error signal will go ON if an object cannot be detected
within the synchronization time, as described above.

Also, the safety output will go OFF if the light curtain signal is inactive (no light)
before the Controller goes into the muting state.

® Stop Conditions
If the following conditions are met while muting is in effect, the muting will be
stopped and the Muting Status will go OFF.
e Two or more Muting signals are not ON.
e The Max. Muting Time has elapsed.
e A discrepancy error has occurred.

Also, the Output Enable signal will go OFF if muting is stopped and the light curtain
is obstructed.
Note: When the operating mode of the NE1A-series Controller is changed from Idle to Run

Mode, the input data from the Slaves will be OFF until communications are established.
If Slave input data is used for the AOPD Input, the Fault Present and Sequence Error
Outputs will turn ON just after the operating mode is changed to Run Mode. When the
AOPD Input turns ON, the Fault Present Output will turn OFF. When the muting start
condition is met, the Sequence Error Output will turn OFF.

Example Muting System Configurations

® Parallel Muting with 2 Sensors
In this example, two Retro-reflective Photoelectric Sensors are set up as the
muting sensors with intersecting detection zones.
Use this configuration when the workpiece length (L) is not fixed or not long
enough.

Block Diagram

Light curtain

MS12 Reflected
Board

N
Workpiece E) P /'I"--’\’\.\_

MS11 i Reflected
S U— | D17 Board

iod1

MS11: Muting sensor connected to Muting Signal 11
MS12: Muting sensor connected to Muting Signal 12

Note: The intersection of the two sensors must be after the light curtain.

Muting Sequence

1. In the block diagram above, the light is not interrupted between MS11 and MS12
and the light curtain, so the Output Enable signal is ON.

2. As the workpiece moves to the right and MS11 and MS12 go ON in order, muting
is enabled.

3. As the workpiece continues advancing, the Output Enable signal is kept ON even
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if the light curtain is obstructed.

4. As the workpiece continues advancing, the light from MS11 is no longer inter-
rupted by the workpiece, the muting status is cleared and the Muting Status will go
OFF.

Setup Distances
The following formula shows the minimum distance of D1 required for the muting
sensors to provide effective muting function operation:

Formula 1: D1 <L

L: Length of the workpiece
The following formula shows the maximum distance of d1 required for the muting
sensors to provide effective muting function operation:

Formula 2: V x T1min <d1 <V x T1max

V: Transit speed of the workpiece

T1min: NE1A-series Controller cycle time

T1max: Synchronization time setting time

The default setting is 3 s.

D1 must satisfy formula 1 and d1 must satisfy formula 2 in order for the muting
function to be operate effectively. These distance settings must prevent a passing
person from enabling the muting function. Also, the light curtain and muting sensors
must be setup so that a workpiece passes by all of the muting sensors before the next
workpiece arrives at the muting sensors.

Timing Chart
Normal Operation

Inpﬁ?f(?lC) | ] | I I |
| I

AOPD
Input2(NC)| | | |

Muting |
Signal 11 | |

Muting |
Signal 12 |

Output
Enable

Muting
Status

Present

I
|
I
Fault |
I
I

-t
Idle to RUN ; Muting time

Synchronization time
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Synchronization

AOPD
Input 1(NC)

AOPD
Input 2(NC)

Muting
Signal 11

Muting
Signal 12

Output
Enable

Muting
Status
Synchroniz
ation Error

Fault
Present

Sequence Error

AOPD
Input 1(NC)

AOPD
Input 2(NC)

Muting
Signal 11

Muting
Signal 12

Output
Enable

Muting
Status

Sequence
Error

Fault
Present
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® Sequential Muting (Forward Direction)

In this example, four Through-beam Photoelectric Sensors are set up as the sensors
with intersecting detection zones.

Use this configuration when the length of the workpiece being transported is longer
than a fixed length.

Block Diagram
Light curtain

‘ MS11 ‘ ‘ MS12 ‘ ‘MSZ‘] ‘ ‘ MS22 ‘
T

i
i
i
Workpiece E) :
i
i
f
]

MS11: Muting sensor connected to Muting Signal 11
MS12: Muting sensor connected to Muting Signal 12
MS21: Muting sensor connected to Muting Signal 21
MS22: Muting sensor connected to Muting Signal 22

Muting Sequence

1. In the block diagram above, the light is not interrupted between MS11, MS12,
MS21, and MS22 and the light curtain, so the Output Enable signal is ON.

2. As the workpiece moves to the right and MS11 and MS12 go ON in order, muting
is enabled, and the Muting Status goes ON.

3. As the workpiece continues advancing, the Output Enable signal is kept ON even
if the light curtain is obstructed.

4. As the workpiece continues advancing, light from MS21 is no longer interrupted by
the workpiece, the muting status is cleared, and the Muting Status goes OFF.

Setup Distances
The following formulae show the minimum distances of D2 and D3 required for the
muting sensors to provide effective muting function operation:

Formula 3: D2 <L

Formula4: D3 <L

L: Length of the workpiece

The following formula shows the maximum distance of d2 required for the muting
sensors to provide effective muting function operation:
Formula 5: V x T1min <d2 <V x T1max
V: Transit speed of the workpiece
T1min: NEA1-series Controller cycle time
T1max: Synchronization time setting time
The default setting is 3 s.

D2 must satisfy formula 3, D3 must satisfy formula 4, and d5 must satisfy formula 5 in
order for the muting function to operate effectively. These distance settings must
prevent a passing person from enabling the muting function. Also, the light curtain and
muting sensors must be setup so that a workpiece passes by all of the muting sensors
before the next workpiece arrives at the muting sensors.
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Timing Chart

AOPD T T |
Input 1(NC)

AOPD
Input 2(NC)

Muting
Signal 11

Muting
Signal 12

Muting
Signal 21

Muting

|
I
|
I
I
|
I
I
I
Signal 22 :
Enable _I
|
|
|
I

Muting
Status

Fault
Present

Idle to RUN Muting time

Synchronization time

® Sequential Muting (Both Direction)
Block Diagram

(1) Entrance
Light Curtain

|MS11 | |MS12 | |MSZ1 | |M822 |

i
i
[
Workpiece E) :
i
i
i
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(2) Exit

Light Curtain

]
i
i
i
: @ Workpiece
i
i
]

| MS11 | | MS12 | | MS21 | | MS22 |
i« D2 «—d2 —> L .
e D3 >

MS11: Muting sensor connected to Muting Signal 11
MS12: Muting sensor connected to Muting Signal 12
MS21: Muting sensor connected to Muting Signal 21
MS22: Muting sensor connected to Muting Signal 22

Muting Sequence

1. In the block diagram above, the light is not interrupted between MS11, MS12,
MS21, and MS22 and the light curtain, so the Output Enable signal is ON.

2. For the entrance, as the workpiece moves to the right and MS11 and MS12 go ON
in order (MS22 and MS21 go ON in order at the exit), muting is enabled, and the
Muting Status goes ON.

3. As the workpiece continues advancing, the Output Enable signal is kept ON even
if the light curtain is obstructed.

4. As the workpiece continues advancing, the workpiece is no longer detected by
MS21 at the entrance (MS12 at the exit), the muting status is cleared, and the
Muting Status goes OFF.

Setup Distances

The setup distance requirements are the same as for Sequential Muting (Forward
Direction).
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Timing Chart
Entrance

AOPD
Input 1(NC)

AOPD
Input 2(NC)

Muting
Signal 11

Muting
Signal 12

Muting
Signal 21

Muting
Signal 22

Output
Enable

Muting
Status

Synchronization time

]

B e T —
Muting time

Time-difference Input Pattern 2: Exit

AOPD
Input 1(NC)

AOPD
Input 2(NC)

Muting
Signal 11

Muting
Signal 12

Muting
Signal 21

Muting
Signal 22

Output
Enable

Muting
Status

Synchronization time
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® Position detection

In this application, the workpiece is mounted on a machine turntable surrounded by a
guard fence. The operator can disable the light-interruption signal of the light curtain
safety function in order to set a workpiece on the turntable when he is on the opposite

side of the machine’s dangerous area.

Block Diagram
Machine’s Dangerous Area is on the Operator’'s Side (Figure 1):

Operator

Light curtain m Light curtain

___ﬂ Guard fence

( )

(Limci:t switch 2) Lim(i)t switch 1)
N.C. contact \ /(N. . contact
ON é % OFF
@ NE1A-series
Controller

Machine’s Dangerous Area is on the Opposite Side of the Operator (Figure 2):

Operator
Light curtain Light curtain

Guard fence

e

Work platform D

C )

Limit switch 2 Limit switch 1
(N.C. contact) (N.O. contact)

\‘!,. -'/

OFF

ON

ﬂ:\gn

NE1A-series
Controller

&

Note: Set the dual channel mode for local input in the NEA1-series Controller to dual

channel complementary.
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Program Example
Limit switches 1 and 2 connect to Muting Signal 11 of the Muting function block by

using an AND function.

[#001:(06) [5] ECM feedback

[HO () 5] L5 b—|_. - : |
e ute >
[0} (ce) [5] LG

oo = [ | mm—

Note: Limit switches 1 and 2 are set to the dual channel complementary setting for
local inputs to evaluate the input data from the two switches.

Muting Sequence

1. Infigure 1 above, N.O. limit switch 1 is OFF and N.C. limit switch 2 is ON.

In addition, the light curtain is not obstructed, so the Output Enable signal is ON.
Muting Signal 11, which inputs the dual channel complementary signal for limit
switches 1 and 2, goes OFF.

2. As the robotic arm rotates, limit switch 1 goes ON and limit switch 2 goes OFF as
shown in figure 2. Muting Signal 11, which inputs the dual channel complementary
signal for limit switches 1 and 2, goes ON, so muting is enabled, and the Muting
Status goes ON.

3. At this point, the Output Enable signal is kept ON even if the light curtain is
obstructed so the operator can access the work platform.

4. When the operator completes his task and the light curtain is unobstructed as the
robotic arm rotates, Muting Signal 11 goes OFF, the muting status is cleared, and
the Muting Status goes OFF.

Timing Chart

AOPD
Input 1(NC)

I
AOPD —|—|| I_'_
Input 2(NC) |
Muting
|
|

Signal 11

Output
Enable

Muting
Status

\

Muting time
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Override Function

The Override function can turn ON the safety output ON even though the light-
interruption signal of the light curtain is inactive. If a workpiece gets jammed during
transit as shown in the following diagram, the system cannot be returned to normal
operation without forcibly removing the workpiece. In a situation like this, the Override
function can be used to move the workpiece out of the light curtain detection zone.

Light curtain

Reflected
MS12 Boa/rd

Reflected

MS11: Muting sensor connected to Muting Signal 11
MS12: Muting sensor connected to Muting Signal 12

Override Sequence

1. In the block diagram above, the Output Enable signal is OFF.

2. When the Override Input goes ON, the Override function starts and the Override
Status goes ON. As long as the Override inputs are ON, the muting status is
forcibly enabled, and both the Muting Status and Output Enable signals are ON.

3. When the workpiece moves to the right until it is no longer detected by the MS12,
the muting status forced by the Override function will be cleared, and both the
Muting Status and Override Status will go OFF.

Override Start and Stop Conditions

® Start Conditions

If the following conditions are met, the Override function will start and the Output

Enable, Muting Status, and Override Status will all go ON.

1. Atleast one Muting Signal is ON.

2. The light curtain is inactive (obstructed).

3. The Output Enable is OFF.

4. The Override Input is ON (when set as a Single input) or Active (when set as Dual
inputs).

® Stop Conditions

If any of the following conditions is met, the Override function will stop and the Muting

and Overriding signals will go OFF.

1. The Muting Signals are all OFF.

2. The Max. Override Time has elapsed.

3. The Override Input is OFF (when set as a Single input) or Inactive (when set as
Dual inputs).

When the Override function has stopped, the Output Enable will go OFF if the light

curtain is obstructed.
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Timing Chart
Normal Operation of the Override Function (Muting Mode: Parallel Muting with 2
Sensors)

AOPD
Input 1(NC)

AOPD
Input 2(NC)

L
L

Override
Input 1(NO)

Override
Input 2(NO)

Muting
Signal 11

Muting
Signal 12

|

[

|

|

l

|

Output |
Enable !
I

I

|

i

i

I

Muting
Status

Override
Status
Fault
Present

-
Override Discrepancy Time Override Time
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Override Signal goes OFF during Override (Muting Mode: Parallel Muting with 2
Sensors)

AOPD I l
Input 1(NC) | |
AOPD | |
Input 2(NC) | |

Override
Input 1(NO)

Muting
Signal 11

Muting
Signal 12

|

I

|

I

]

|

|

Output !
Enable |
l

I

I

I

I

i

Muting
Status

Override
Status
Fault
Present

-t
Override Time

Override Timeout during Override (Muting Mode: Parallel Muting with 2 Sensors)

AOPD
Input1 (NC)

I

I

AOPD |
Input2 (NC) !

|

|

|

|

|

|

|

Override !
Input1 (NO) |
|

|

|

i

|

i

|

Muting
Signal 11

Muting
Signal 12

Output
Enable

Muting
Status

Override
Sequence

Sequence I
Error

Present

[
I
Fault |
I

Max Override Time
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6-5-13 Function Block: Enable Switch Monitoring

Diagram
=

Enable

Input1 (NO) B> } 1 Output Enable

Input2 (NO)

Default Connections

General Description
This function can be used only in NE1A-series Controllers with unit version 1.0 or later.

The Enable Switch function block monitors the status of the enable-switch device.
The Output Enable signal is ON when the input from the monitored enable-switch
device is active. The Output Enable signal is OFF when the input is not active or an
error is detected in the function block.

In addition, if the enable-switch device is the type that outputs a grip signal and
release signal, the device’s Grip Input and Release Input signal status can be
monitored. The received Grip Input and Release Input signals do not affect the
status of the Output Enable signal.

Set Parameters

Parameter Setting range Default setting |
Inbut Tvpe Single Channel Dual Channel
P yp Dual Channel Equivalent Equivalent

0 to 30 s in 10-ms increments
Discrepancy Time | A discrepancy time check will not be performed if 0 is 30 ms
set.

The timer SV must be longer than the NE1A-series Controller’s cycle time.

Number of I/0 Points Setting

The number of inputs can be increased on the In/Out Setting Tab Page in the function
block property dialog box.

Parameter Setting range Default setting
2 to 4 (Optional Input Settings)
. There are 2 inputs even when the Input Type is set to Single
Number of inputs Channel in the Set Parameters. The Grip Input and Release 2
Input signals can be used when 3 or 4 inputs are set.

Optional Output Setting

The following outputs can also be used in programming. To enable any of these
optional outputs, select the corresponding checkbox on the Out Point Tab Page of the
function block properties dialog box.

e Grip Enable
e Release Enable
e Discrepancy Error
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Fault Present Output Setting

A Fault Present output can also be used in programming.
To enable this output, select the Fault Present checkbox on the Out Point Tab Page of
the function block properties dialog box.

Output Enable
Grip Enable
Release Enable
Discrepancy Error
Fault Present

Input2 (NO)
Grip Input m}
Release Input mk

Maximum Number of Outputs for an Enable Switch Monitoring Function Block

Error Handling and Error Resetting

Error condition Behavior for error detection Resetting the error condition
Output Fault Error output
Enable Present
Remove the cause of the error
and then do one of the follow-
ing:
. 1. Make the input inactive and
Discrepancy Error (safect);ztate) ON D.':_Sﬁg??gnﬁ y then active again.

2. Change the NE1A-series
Controller's operating mode
to IDLE Mode and then back
to RUN Mode.

Timing Charts
Normal Operation and Discrepancy Error:

|
Input 1
ol e T
Input 2
w2 |
M

Output

Enable

I

|
Discrepancy I
Error |
I

|

|

Fault
Present

-

Idle to
RUN Discrepancy Time

Grip Signal and Release Signal:

Grip
input

Release
Input

.
]
]

Grip
Enable

I

Release
Enable

|
I
|
1
|
|
I
i
|
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6-5-14 Function Block: Pulse Generator

Diagram
G

Input n, 5%'{,5@'_}5'5"3 ¥ output Enable

Default Connections

General Description

This function can be used only in NE1A-series Controllers with unit version 1.0 or later.

The Pulse Generator function block generates an ON/OFF pulse output at the Output
Enable signal while the function block’s Input signal is ON.

The pulse’s ON time and OFF time can be set independently between 10 ms and 3 s,
in 10-ms increments. When the ON time is set to 100 ms and the OFF time is set to
500 ms, the signal will repeatedly be turned ON for 100 ms and then OFF for 500 ms.

Note: The output pulse width will have an error equivalent to the cycle time. For example, if the
cycle time is 7 ms and the pulse width is set to 100 ms, the output pulse will be from 93 to
107 ms.

Set Parameters

Parameter Setting range Default setting
ON Pulse Time 10 ms to 3 s in 10-ms increments 500 ms
OFF Pulse Time 10 ms to 3 s in 10-ms increments 500 ms

The timer SV must be longer than the NE1A-series Controller’s cycle time.

Timing Chart

Output | | |
Enable

Idle to RUN
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6-5-15 Function Block: Counter

Diagram

Input mp

Reset g Fa

/‘
» Output Enable

Default Connections

General Description

This function can be used only in NE1A-series Controllers with unit version 1.0 or later.

The Counter function block counts the input pulses at an input and turns ON the
Output Enable signal when the count reaches a set value (SV) set with the Network
Configurator. The function counts the number of OFF-to-ON transitions in the input

signal.

When the input count reaches the preset SV, the Output Enable signal is turned ON
and held ON. To detect pulses in the input signal, the input pulse’s OFF time and ON
time must be longer than the cycle time.

Reset Methods (Reset Condition)
The Reset Condition used to reset the input count (PV) can be set to Manual Reset or

Auto Reset.

When the reset condition is set to Auto Reset and the input count reaches the SV set
in the configuration data, the Output Enable signal is turned ON and remains ON as
long as the input signal is ON. When the input signal goes OFF, the input count is

reset.

When the reset condition is set to Manual Reset, the input count is reset and the
Output Enable signal is turned OFF when the Reset signal goes ON. Input pulses will
not be counted while the Reset signal is ON.

Counting Methods (Count Type)
The Count Type can be set to Down counter or Up counter (decrementing or
incrementing counter).
With a Down (decrementing) counter, the preset SV is the counter’s initial value and
the counter decrements the count by 1 each time that an input pulse is detected.
The Output Enable signal is turned ON when the count reaches 0.

This function block’s count PV is stored in the function block’s internal work area,
and can be monitored from a Programming Device.
With an Up (incrementing) counter, the counter’s initial value is 0 and the counter
increments the count by 1 each time that an input pulse is detected. The Output En-

able signal is turned ON when the count reaches the preset SV.

Set Parameters

Parameter

Setting range

Default setting

Reset Condition

Auto Reset
Manual Reset

Manual Reset

Count Type

Down counter (decrementing counter)
Up counter (incrementing counter)

Down counter
(decrementing counter)

Counter

1 to 65,535 (count)

1 (count)
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Timing Charts
(1) Auto Reset

Incrementing counter:

Input 1

Set value

Count

Output 1

I I

Iniyiniyinininininipininininliniyl

1

|
|
|
[
|
|
|
L
1
|
|
|

Idle to RUN

Decrementing counter:

Input 1

Set value

Count

Output 1

N 1

Intyininininininipininiyininhyiniyl

1

\
\
L
|
\
\
\
|
I
|
\
|

Idle to RUN

(2) Manual Reset
Decrementing counter:

Input 1

Input 2

Set value

Count

Output 1
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Decrementing counter:

Input 1

Input 2

Set value

Count

Output 1

Idle to RUN

6-5-16 Logic Function: Multi Connector

Diagram
—_—
Input1 -

Default Connections

General Description

Output1

This function can be used only in NE1A-series Controllers with unit version 1.0 or later.

The Multi Connector function outputs input signals (up to 8 inputs) to output signals
(up to 8 outputs).
The input signals and output signals are associated one-to-one from number 1 to 8.
The status of other input signals has no effect.

Optional Output Settings

The number of outputs can be increased on the In/Out Setting Tab Page in the

function block property dialog box.

Parameter Setting range Default setting
Number of inputs 1t08 1

1]

Input1
Input2
Input3
Input4
Input5
Inputé
Input7
Input8

Maximum Number of outputs for a Multi Connector Logic Function

Output1
Output2
Output3
Output4
Outputb
Output6

: Output7

Output8
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Truth Tables

Multi Connector Truth Table:

Output

Input

0: OFF, 1: ON, x: Either ON or OFF

198



Section 7
Other Functions
7-1 Configuration Lock

............................................................................... 200

7-2 RESEL .. 201
7-2-1 RESEE TYPES .. 201
7-2-2 Reset Type and NE1A-series Controller Status............ccccceeeeevennneee. 201

7-3 Access Control with Password.............cccooiiiiiiiiiiiiiiiie e 202
7-3-1 Scope of ACCESS CONLIO.....ccviieiiieiiiiiiiie e 202
7-3-2 LOoSt PasswWoOrd...........coooooiiiiii 202

199



Section 7-1 Configuration Lock

7-1  Configuration Lock
The configuration data saved in the NE1A-series Controller can be locked using the
Network Configurator to protect the data after downloading and verifying the
configuration data. Once the configuration is locked, the configuration data cannot be
changed until it is unlocked.

The following occurs when the configuration lock is set.

e The LOCK LED indicator on the front face of NE1A-series Controller lights yel-
low. (When unlocked, the indicator will flash yellow.)

Lock LED indicator

Cn el

DMROMN ﬂ -2‘-4 E. B Irﬂﬂ 12114

NE1A - SCPUD1 - |
EAFETY METWORK CONTROLL ER . 1 | b | | 5|7 : 8 !L” 13115

USE NODE ADF

e On the Network Configurator, the icon indicating the LOCK status is displayed.

Icon indicating
lock status.

200



Section 7-2 Reset

7-2 Reset
7-2-1 Reset Types
The Network Configurator can reset the NE1A-series Controller in the following three
ways. A password is required to enter reset.
Reset type Configuration data Error history
E . Settings before the reset Log before the reset is
mulate cycling power . .
are retained. retained.
Return to the default configuration, and Initializati e 1
then emulate cycling power. nitialization Initialized.
(Initialize all data.) (Default) (All data cleared.)
Return to the default configuration except D
- epends on user -
to preserve the following parameters, and specifications Initialized.
then emulate cycling power. ’ (All data cleared.)
(Retain specified data.)
Configuration data includes DeviceNet communications (safety/standard), device
parameters such as I/O settings, user program, and passwords.
The NE1A-series Controller stores this data in its nonvolatile memory. Some informa-
tion, however, cannot be changed once it is set. Select the corresponding reset type to
return the information to the default parameter settings.
Depending on the type of reset that is used, however, maintenance data such as the
total ON times, contact operation counter monitor settings, or monitor values for the
contacts of the local inputs, test outputs, and local outputs will not be cleared.
Refer to DeviceNet Safety System Configuration Manual (Cat. No. Z905) for the
configurable parameters.
7-2-2 Reset Type and NE1A-series Controller Status
Depending on the reset type and NE1A-series Controller’s status, reset might not be
ossible.
Reset type NE1A-series Controller’s status
RUN and RUN and Not RUN, and Not RUN, and
configuration configuration configuration configuration
locked. unlocked. locked. unlocked.
- MS indicator - MS indicator - MS not lit - MS not lit
lit green lit green green green
- LOCK indica- - LOCK indica- - LOCK indica- - LOCK indica-
tor lit tor flashing tor lit tor flashing or
OFF

Emulate cycling
power

Able to reset

Able to reset

Able to reset

Able to reset

Return to the
default configura-
tion, and then
emulate cycling
power.

Unable to reset

Able to reset

Unable to reset

Able to reset

Return to the
default configura-
tion except to
preserve the
following
parameters, and
then emulate
cycling power.

Unable to reset

Able to reset

Unable to reset

Able to reset

Note: Resetting is not possible after a safety I/O connection has been established.
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7-3 Access Control with Password

The NE1A-series Controller can register a password in its nonvolatile memory. The
password can be used to prevent unexpected or unauthorized access to the Controller
from a person other than a user (i.e., a safety manager). No password is set by
default; the user needs to register one.

Use the Network Configurator to set or change the password for the NE1A-series
Controller. For information on procedures for setting the password using the Network
Configurator, refer to 3-6 Device Password Protection in the DeviceNet Safety System
Configuration Manual (Cat. No. Z905).

7-3-1 Scope of Access Control

The following operations require the user to enter a password. The NE1A-series

Controller does not perform the following operations unless the password matches.
¢ Downloading configuration data

Locking or unlocking the configuration

Executing the NE1A-series Controller reset service

Changing the operating mode

Changing the password

7-3-2 Lost Password

Contact OMRON if you lose your password and it has been set for NE1A-series
Controller devices.
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Section 8-1  NE1A-series Controller Operating Modes

8-1 NE1A-series Controller Operating Modes
8-1-1  Operating Mode Overview

The following modes are supported by the NE1A-series Controller.

SELF-DIAGNOSTIC Mode
The NE1A-series Controller performs self-diagnosis internally. This is required to
ensure safety functions.

CONFIGURING Mode
CONFIGURING Mode exists while waiting for the completion of configuration from the
Network Configurator. The NE1A-series Controller switches to Configurating Mode
when it is not yet configured after initialization has been completed or when there is an
error in the configuration data.

IDLE Mode
IDLE Mode exists while waiting for RUN Mode after initialization has been completed.
Non-safety-related control (standard /O communications, message communications,
etc.) is supported.

RUN Mode
Safety control (user program, safety I/O communications, safety I/O refresh control)
and non-safety-related control (standard I/O communications, message communica-
tions, etc.) are both supported.

ABORT State
The NE1A-series Controller switches to Abort Mode if the Controller’s switch setting is
changed after the configuration has been completed. The Controller stops all functions
except for message communications and puts them in the safety state.

When Controller’s switch settings must be changed due to user system changes, reset
the Controller to the default settings. Refer to Section 7 Other Functions for the reset
function.

CRITICAL ERROR State

The NE1A-series Controller switches to this state if a critical error occurs.
The Controller stops all functions and puts them in the safety state.
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8-1-2  Confirming the Operating Mode

Confirming with the MS Indicator
The user can confirm the operating mode using the MS indicator on the front of the
NE1A-series Controller.

MS (module status) indicator

Cn el

I 1 1 1 T
DMROMN Di2|4|8| B 1012|114
NE1A - SCPUD1 t !
EAFETY METWORK CONTROLL ER . 1 | b | | 5|7 : 8 !L” 13|18

USE NODE ADK

Indicator name Color State Meaning

Green panig RUN Mode

_ld IDLE Mode
MS Red LI Critical error

(module status) S Abort

Green/ b Self-diagnosis, waiting for TUNID setting, or waiting for

red o configuration.
- - Power is not supplied.

~C37 :ON T : Flashing ® : OFF

Confirming with the Operating Mode Flag
The user can determine whether the NE1A-series Controller’s operating mode is RUN
Mode or not by checking bit 6 (Operating Mode Flag) of the Unit General Status.
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NE1A-series Controller Operating Modes

8-1-3

Functions Supported in Each Operating Mode

The following table shows the conditions in each NE1A-series Controller mode and
operations supported from the Network Configurator in each mode.

206

. Standard func- . )
Safety functions tions Operations from Network Configurator (See note 1.)
()] Iy — [e3N¢)] c
c | ¢ |8§g |82 = e |s¢ |® |9 o
ol @ -~ 8 35 » =1 o 3 0 o =
= o = 3 a 1] = Q =2 o 3 2
‘9‘ < 5 _ =) 8 (.g =~ (g «Q D
& o) 2 o (28] o 8 3 3 3
Operating | 3 & S = Q = = 5 S
8 < g = O ) ] S o =
mode 3 g ! o 3 =) 3 7] 3
3 = a 3 o g -
= s 5 & S
3. — o = a
Q =3 Q
= 2 5]
o c =
a s @
«
Sup-
Sup- Sup- Sup- Supported ported Sup-
RUN S rted | Refreshed S rted S rted
ported Upporte etreshe ported ported (See note 3.) Upporte (See ported Upporte
note 4.)
Sup- Sup-
Stopp ported Sup- Supported ported Sup-
IDLE od Stopped | Safety State (oo ported (o0 n0t63) Supported (e ported Supported
note 2.) note 4.)
CONFIG- | Stopp Stopp Sup- Not Sup- Sup-
St d Safety Stat: S rted S rted
URING ed oppe alelystale | g ported upporte supported | ported | ported Upporte
Sup-
Stopp Stopp Sup- Not Not ported Sup-
ABORT ed Stopped Safety State ed ported supported supported (See ported Supported
note 4.)
Not Not
CRITICAL | Stopp Stopp Not Not Not
ERROR ed Stopped | Safety State ed Stopped supported | supported Sup- sup- supported
ported | ported
Not Not
INITIALI- | Stopp Stopp Not Not Not
ZATION ed Stopped | Safety State ed Stopped supported supported Sup- Sup- supported
ported ported
Note 1: A password could be required for operations from the Network Configurator.
For details, refer to Section 7 Other Functions.
Note 2: When the operating mode of the NE1A-series Controller is changed from RUN to
IDLE, input data to the Master depends on the hold setting of the Standard 1/O Area.
For details, refer to Section 4 DeviceNet Communications Functions.
Note 3: Depends on the configuration lock setting. For details, refer to Section 7 Other
Functions.
Note 4: Depends on reset types and the configuration lock setting. For details, refer to

Section 7 Other Functions.
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8-1-4  Operating Mode Setting at Startup

The user can select the NE1A-series Controller’'s operating mode from the following
two modes at startup, after the normal completion of configuration.

Operating mode
on startup
Normal Mode The NE1A-series Controller starts in IDLE Mode after configura-
tion has been completed. To switch to RUN Mode, use the
Network Configurator to change the mode at every startup.

Description

Automatic When this mode is selected and the following operations are
Execution performed, the NE1A-series Controller starts up in RUN Mode
Mode thereafter.

o Configuration lock
o Power supply interruptions after switching to RUN Mode.

IMPORTANT: When the power supply is interrupted in IDLE Mode, the NE1A-series Controller
will not start in RUN Mode at the next startup even though Automatic Execution
Mode is set and the configuration is locked. Make sure to turn OFF the power
supply in RUN Mode.

8-1-5 Operating Mode Changes

NE1A-series Controller operating modes can be changed using the Network
Configurator.
A password may be required to change the operating mode.

¢ IDLE Mode — RUN Mode
¢ RUN Mode — IDLE Mode

Configuring

/ Mode change \
/ - \
_yY__ ? N !
//// h '\_\
'\ CONFIGURING 1
Ay //
\\ -
S _‘,1'\
\\
Download completed normally. Mode change

207



Section 8-2 Behavior for Power Supply Interruptions

8-2 Behavior for Power Supply Interruptions
8-2-1 Behavior in Voltage Drop

Low Power Supply Voltage for the Internal Circuits
If the power supply voltage for the internal circuit drops to 85% of the rated voltage or
lower, the NE1A-series Controller will turn OFF the outputs.

Low Power Supply Voltage for I/O Circuits
If the power supply voltage for input drops to 85% of the rated voltage or lower when
the power supply voltage for the internal circuit is normal, the NE1A-series Controller
will continue operation but will stop refreshing inputs. Similarly, if the power supply
voltage for output drops to 85% of the rated voltage or lower, the Controller will
continue operation but will stop refreshing outputs.

The 1/0 power supply monitor function of the NE1A-series Controller can be used to
monitor the 1/0 power supply voltage to confirm if it is normal.

8-2-2 Automatic Recovery from Voltage Drops

Power Supply Voltage for the Internal Circuits
If the power supply is recovered (to 85% of the rated voltage or more) because of a
fluctuation in the power supply voltage, the following might occur:
(1) Operation will automatically restart or
(2) A critical error will occur, which will require cycling the power supply to restart
operation.

These operations occur because the NE1A-series Controller's operation becomes
unstable and it detects a self-diagnosis error. Operation (1) occurs if the power supply
to the Controller is completely stopped because the power supply voltage is 85% of
the rated voltage or lower, and operation (2) occurs if the power supply fluctuates
around the lower operation limit of the internal power/voltage detection circuit.

Power Supply Voltage for the 1/0 Circuits
I/O refreshing is automatically restarted when the power supply is recovered (to 85%
of the rated voltage or more). The 1/O power monitor error is also automatically
canceled.
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Section 9-1 Outline

9-1 Outline

The NE1A-series Controller's remote 1/0O communications performance and local /0
response time are described in this section.
The calculations shown here are assumed to satisfy the following conditions:
« The configuration is correct.
« The power has been turned ON, the SNC self-diagnostic function has been
completed, and the NE1A-series Controller is in RUN Mode.
« The necessary Safety Slaves have been added to the system.
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Section 9-2  Operational Flow and Cycle Time

9-2 Operational Flow and Cycle Time

The NE1A-series Controller’'s operations are outlined here.

The NE1A-series Controller initializes itself internally when the power is turned ON.
Unless there are errors, the Controller then cyclically executes system processing,
DeviceNet/USB communications processing, I/O refreshing, and user program.

In Standalone Controller mode, the Controller cyclically executes all but the DeviceNet
processes. The cycle time depends on the scale of the user program and the configu-
ration of DeviceNet remote I1/O communications.

B Normal mode flow H Standalone Controller mode flow
l Power ON l Power ON
Initialize Initialize
vy q vy >
System System
processing processing
DeviceNet/USB usB
communications communications
processing processing
Cycle time Cycle time
1/0 refresh 1/0 refresh
User application User application
calculation calculation
i A —I . ;

Note: Approximately 6 s is required to complete initialization after the power is turned ON. Initialization processing
includes the self-diagnosis required for the NE1A-series Controller to perform safety functions.

The cycle time is expressed by the following formula.
Controller cycle time = System processing time
+ DeviceNet/USB or USB communications time
+ 1/O refresh time
+ User application execution time
The cycle time of the NE1A-series Controller is set in 1-ms increments depending on
the configuration. The cycle time can be checked from the Network Configurator.

Note: After the NE1A-series Controller has started operating, DeviceNet connection will be established and then
devices will be verified to start DeviceNet safety I/O communications. This process can take up to 2 s to be
completed depending on the configuration (i.e., on the setting for the number of connections). The following
formula gives the time from the when the processing to establish the above connection has been completed
until enabled I/O data is sent and received using that connection.

(Processing time after the connection is established until enabled safety I/0 data is sent and received) =
EPI setting x 3 + NE1A-series Controller cycle time x 6
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Section 9-2  Operational Flow and Cycle Time

Note:

212

After the NE1A-series Controller is initialized, it will be added to the DeviceNet network once it has been
confirmed that there are no duplicate addresses on the DeviceNet network. This process will take approxi-
mately 2 s. This process is not completed before starting operation if the NE1A-series Controller is set for
automatic execution at startup (i.e., automatic execution when the power supply is turned ON). This time
must also be taken into account when considering the time until DeviceNet I/O communications data be-
comes valid.

The cycle time of the NE1A-series Controller can be checked on the Mode/Cycle Time
Tab Page of the Edit Device Parameters Window.

Edit DPevice Parameters E|

Safety Connections | Memary Info. | Safety Slave I'0 | Slave IFD | Local Qutput
Local Input/Test Qutput | ModesCycle Time | Error Mode | Maintenance | Logic

Automatic Execution Mode

(®iormal Made (heed execution commands

(D Automatic Execution Mode (Automatically execute after power-up)

HNOTE

Thig parameter becomes effective when the device starts with power-up
after the download of this configuration.

DeviceMet Gommunication

(%) Enable {Normal Mode () Dizable Stand Alone Mode?

WA RMING

If wou would like to dizable the DeviceMet communication, vou can configure
it from the USE conmection only. If you dor't use the USE connection and
you select “DISABLEY, the download of this configuration will fail.

Crele Time L0 Refresh Cyele Time
70 ms 25 ms

]

ok ][ Feln |

Note The minimum set for the EPI is either the cycle time of the Safety Network Controller or
the cycle time of the Safety Slaves (always 6 ms), whichever is greater. The minimum
setting for the EPI will therefore be affected if the cycle time of the Safety Network
Controller is longer then 6 ms.
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9-3 1/0 Refresh Cycle Time and Network Reaction
Time

The I/O refresh cycle time and network reaction time parameters are required to

evaluate local I/0 response and /O communications performance for the NE1A-series
Controller.

/0 Refresh Cycle Time

The 1/O reaction time of the NE1A-series Controller is used when calculating the local
I/O reaction time. The I/O refresh cycle time is set to the optimum value for the
configuration from among the following settings: 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, or 6.5 ms.
The 1/O refresh cycle time can be checked from the Network Configurator.

The I/O refresh cycle time of the NE1A-series Controller can be checked on the
Mode/Cycle Time Tab Page of the Edit Device Parameters Window.

Edit Device Parameters §|

Safety Cornections | Memary Info. || Safety Slave 1D | Slave IO | Local Output
Local Input/Test Output | Mode/Cycle Time | Error Mode || Maintenance | Loeic

Automatic Execution Mode

(&) Hormal Mode (Heed execution commands

(D Automatic Execution Mode (Automatically execute after power-up)

WOTE

Thiz parameter becomes effective when the device startz with power-up
after the download of this configuration.

DeviceMet Communication

(%) Enable {Mormal Moded () Disable iStand Alone Mode?

WA RMIMNG

If you would like to dizable the DeviceMet communication, you can configure
it from the USE connection only. If vou don't use the USE connection and
vou select "DISABLE", the download of this configuration will fail.

Cwcle Time 140 Refresh Cycle Time
70 mz 35 ms

T

[ oK | [ Ft |

213



Section 9-3 I/O Refresh Cycle Time and Network Reaction Time

The network reaction time

The network reaction time of the NE1A-series Controller is used when calculating the
remote I/O reaction time.

The network reaction time can be checked on the Safety Connections Tab Page of the
Edit Device Parameters Window.

Edit Device Parameters |

local QUT | Local INATest Qutput | Maode/CyeleTime |

Logic |
Safety Connectionz

Memary Info. | Safety Target I/'O | Slave I/O
— Unregizter Device List

i | Product Mame |

4 | » | ¥ futo allacation.

— Peeister Device List

Product Mame | EPI | Feaction Time | Tvpe | Size
10 me B0 me In 1 Byte
ﬁSafety Output Azzembly 1 10 mz B0 ms Ot 1 Byte
Hew.. Edit.. Delete | Reeister/Unregisterd |

ok | st |
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9-4 Reaction Time

9-4-1 Reaction Time Concepts

The reaction time is the time required to stop machine operation in a worst-case
scenario considering the occurrence of faults and failures in the safety chain.
The reaction time is used to calculate the safety distance.

The reaction time is calculated for each safety chain. Some typical safety chains are
shown below.

(1) Local Input - Local Output

Safety | | NE1ASeries | | Actuator
sensor/switch

(2) Remote Input - Local Output

Safety | | Safetyl/O | | Network | | NE1ASeries | | Actuator
sensor/switch Terminal

(3) Local Input/Remote Output

Safety | | NE1ASeries | | Network | | Safetyl/O | | Actuator
sensor/switch Terminal

(4) Remote Input/Remote Output

Safety | | Safetyl/O | | Network | | NE1ASeries | | Network | | Safetyl/O | | Actuator
sensor/switch Terminal Terminal

Note: There is no I/O response time required in the reaction time when operation is normal.
With the reaction time, the output shutoff time will be maintained even if there are faults or
failures in devices or the network.

9-4-2 Calculating the Reaction Time

Elements of the Reaction Time
The elements of the reaction time are given below for each safety chain.

(1) Local Input — Local Output

Safety NE1A Series Actuator
sensor/switch
Sensor/switch : Local Actuator
L input/local o
reaction time —— output — reaction time
reaction
times (A)

(2) Remote Input — Local Output

Safety Safety 1/0 Terminal NE1A Series Actuator
sensor/switch
Sensor/switch Input Network iniirtrlllgtfal Actuator
reaction time =—— reacton — reaction _ tout T reaction time
time (E) time (G) ou p.U
reaction
times (B)
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(3) Local Input - Remote Output

Safety NE1A Series Safety I/0O Terminal Actuator
sensor/switch
. Local
Sensqr/swltch input/remote Netwprk Output Act'uatqr
reaction time —— output B rgactlon B rgactlon — reaction time
reaction time (G) time (F)
times (C)
(4) Remote Input - Remote Output
Safety Safety 1/0 Terminal NE1A Series Safety 1/0 Terminal Actuator
sensor/switch
: Network ~ Remote Output
Teacton ime = reagion = feaction — inputemote _ [EEUY _reacin L~ reacion tme
time (E) time (G) rglajcrt)ilcj)n time (G) time (F)
times (D)
Reaction Time Calculation
Item Formula
A | Local input/local output reaction time (ms) at | = ON/OFF delay time + 1/O refresh cycle
NE1A-SCPUO1 + NE1A-SCPUO01 cycle time x 2 + 2.5
B | Remote input/local output reaction time (ms) | = NE1A-SCPUO1 cycle time + 2.5
at NE1A-SCPUO01
C | Local input/remote output reaction time (ms) | = ON/OFF delay time + I/O refresh cycle
at NE1A-SCPUO1 + NE1A-SCPUO01 cycle time x 2
D | Remote input/remote output reaction time = NE1A-SCPUO1 cycle time
(ms) at NE1A-SCPUO1
E | Input reaction time (ms) at Safety I/O Termi- | = ON/OFF delay time + Input reaction time
nal
F | Output reaction time (ms) at Safety I/O = Output reaction time
Terminal
G | Network reaction time (ms) = Result of Network Configurator calculation

Note: If an output from a function block is fed back to the input side of the same function block,
the cycle time of the NE1A-series Controller must be added to the reaction time for the

safety chain.

Reaction Time Calculation Examples

Example 1: Local Input — Local Output
The following example shows calculating the reaction time from a local input to a local

output for the NE1A-SCPUO1 configurati

NE1A-SCPUO01 configuration:
e Program: 1 AND (2 inputs)
¢ Standard Slaves: 2 connections
o Safety Masters: None
o Safety Slaves: None

on shown in the illustration.

Cycle time =4 ms
1/0 refresh cycle = 4 ms

Switch

NE1A-SCPUO1

Actuator

DeviceNet
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The cycle times read by the Network Configurator will be as follows:
Controller cycle time = 4 ms
I/O refresh cycle time =4 ms
The cycle time of the NE1A-SCPUQ2 is 6 ms and the I/O refresh time is 6 ms.
The reaction time is obtained using the following equation:

Reaction time (ms) = Switch reaction time

+ NE1A-SCPUO01 local input/local output reaction time

+ Actuator reaction time

= Switch reaction time

+ ON/OFF delay time (NE1A-SCPUO1) +4 +4x 2+ 2.5

+ Actuator reaction time

=14.5 + ON/OFF delay time (NE1A-series Controller)
+ Switch reaction time + Actuator reaction time

Note: Example 1 above shows the configuration for minimizing reaction time in the
NE1A-series Controllers. The guideline for the minimum reaction time is 15 ms
for the NE1A-SCPUO01(-V1) and 21 ms for the NE1A-SCPUQ2. The Controller
cannot be used when a reaction time lower than these values is required from
the Controller by the user system.

Example 2: Remote Input — Local Output
The following example shows calculating the reaction time from a remote input to a
local output for the NE1A-SCPUOQ1 configuration shown in the illustration.
NE1A-SCPUO01 configuration:

e Program: 1 Safety Gate Monitor, 1 Reset, 1 E-STOP, 1 AND, 1 External Device

Monitor

¢ Standard Slaves: 2 connections

e Safety Master: 1 connection (EPI = 6 ms)

e Safety Slaves: None

Cycle time = 6 ms
1/O refresh cycle = 6 ms

NE1A-SCPUO1 Actuator

DeviceNet

DST1-ID12SL-1

Safety Connection
Network reaction time = 24 ms

Switch

The cycle times read by the Network Configurator will be as follows:
NE1A-SCPUO01 cycle time = 6 ms
I/O refresh cycle time = 6 ms

The network reaction time will be 24 ms based on a safety connection EPI of 6 ms.
The reaction time is obtained using the following equation:

Reaction time (ms) = Switch reaction time
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Reaction Time

218

+ Safety I/0 Terminal input reaction time
+ Network reaction time
+ NE1A-SCPUO1 remote input/local output reaction time
+ Actuator reaction time
= Switch reaction time
+ ON/OFF delay time (DST1-ID12SL-1) + 16.2
(= Input reaction time of DST1-ID12SL-1)
+24
+6+25
+ Actuator reaction time
= 48.7 + ON/OFF delay time (DST1-ID12SL-1)
+ Switch reaction time + Actuator reaction time

Example 3: Local input - Remote output
The following example shows calculating the reaction time from a local input to a
remote output, for the NE1A-SCPUO1 node 1 and node 2 configuration shown in the
illustration.
NE1A-SCPUO01 node 1 (#1) configuration:
e Program: 1 Safety Gate Monitor, 1 Reset, 1 E-STOP, 1 AND,1 External Device
Monitor
¢ Standard Slaves: 2 connections
o Safety Masters: None
o Safety Slave: 1 connection (EPI = 7 ms)
NE1A-SCPUO01 node 2 (#2) configuration:
e Program: 1 Safety Gate Monitor, 1 Reset, 1 E-STOP, 1 AND, 1 External Device
Monitor
¢ Standard Slaves: 2 connections
o Safety Masters: 3 connections (EPI = 7 ms)
o Safety Slaves: None

Cycle time =6 ms Cycle time =7 ms
1/0 refresh cycle = 6 ms 1/0 refresh cycle = 3.5 ms
Switch NE1A-SCPUO1#1 NE1A-SCPUO1 #2 Actuator
............................ P>
DeviceNet

Safety Connection
Network reaction time = 28 ms

The node 1 (#1) cycle times read by the Network Configurator will be as follows:
NE1A-SCPUO1 cycle time = 6 ms
I/O refresh cycle time = 6 ms

The node 2 (#2) cycle times will be as follows:
NE1A-SCPUO1 cycle time =7 ms
I/O refresh cycle time = 3.5 ms

The network reaction time will be 28 ms based on a safety connection EPI of 7 ms.
The reaction time is obtained using the following equation:
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Reaction time (ms) = Switch reaction time

+ NE1A-SCPUO1 #1 local input/remote output reaction time

+ Network reaction time

+ NE1A-SCPUO01 #2 remote input/local output reaction time

+ Actuator reaction time
= Switch reaction time

+ ON/OFF delay time (NE1A-SCPUO1) + 6 + 6 x 2

+ 28
+7+25
+ Actuator reaction time

= 55.5 + ON/OFF delay time (NE1A-SCPU01)

+ Switch reaction time + Actuator reaction time

Example 4: Remote Input - Remote Output

The following example shows calculating th

e reaction time from a remote input to a

remote output, for the NE1A-SCPUO1 configuration shown in the illustration.

NE1A-SCPUO01 node configuration:

e Program: 1 Reset, 1 E-STOP, 1 External Device Monitor

e Standard Slaves: 2 connections
e Safety Masters: 3 connections (EPI = 6
e Safety Slaves: None

ms)

Cycle time =6 ms

1/0 refresh cycle =

6 ms

L~

Safety Connection
Network reaction time #1 = 24 ms

NE1A-SCPUO1

Safety Connection
Network reaction time #2 = 24 ms

: 1 DeviceNet

DST1-ID12SL-1

Switch

DSTj‘l -MD16SL-1

v

Actuator

The cycle times read by the Network Configurator will be as follows:

NE1A-SCPUO01 cycle time = 6 ms
I/O refresh cycle time = 6 ms

Network reaction times #1 and #2 will be 24 ms each, based on a safety connection
EPI of 6 ms. The reaction times are obtained using the following equation:

Reaction time (ms) = Switch reaction time

+ Safety I/0 Terminal input reaction time

+ Network reaction time #1

+ NE1A-SCPUO1 remote input/remote output reaction time

+ Network reaction time #2

+ Safety /0 Terminal output reaction
+ Actuator reaction time #2

= Switch reaction time

time
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9-4-3
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+ ON/OFF delay time (DST1-ID12SL-1) + 16.2
(= Input reaction time of DST1-ID12SL-1)
+24
+6
+24
+ 6.2 (= Output reaction time of DST1-MD16SL-1)
+ Actuator reaction time
=76.4 + ON/OFF delay time (DST1-ID12SL-1)
+ Switch reaction time + Actuator reaction time

Verifying the Reaction Time

Always confirm the reaction time calculated for each safety change satisfies the
required specifications. If the reaction time exceeds the required specifications, con-
sider the following items and correct the design of the network for that reaction time
requirements are satisfied.

The network reaction time can be reduced by shortening the EPI. This, however,
will also reduce the network band that can be used for other connections.

The cycle time of the NE1A-series Controller is automatically calculated based
on the size of the program, the number of connections, and other factors. The
cycle time can be reduced by using separate NE1A-series Controllers for safety
chains that require high-speed reaction times.
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Section 10-1 Error Categories

10-1 Error Categories

NE1A-series Controller errors can be categorized into the following three categories:

Nonfatal Errors
The part where an error has occurred stops at each local I/0O or safety I/O connection
terminal and places it in the safety state. The Controller, however, continues in RUN
Mode.

Abort Errors
The NE1A-series Controller completely stops safety functions and places them in the
safety state when this error occurs. To enable checking the error state, explicit
message communications or partial Network Configurator functions are supported.

Critical Error
The NE1A-series Controller completely stops its functions when this error occurs.

Note: Referto 10-5 Errors When Downloading for setting errors that occur during ¢
onfiguration.

Note: Refer to 10-6 Errors When Resetting for errors that occur when resetting the
NE1A-series Controller.

Note: Referto 10-7 Errors When Changing Modes for errors that occur
when changing the operating mode of the NE1A-series Controller.
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10-2 Confirmation of Error State

Error details can be checked from the following two pieces of information:
o LED indicator status on the front of the NE1A-series Controller

¢ Reading the NE1A-series Controller’s error history using the Network
Configurator
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10-3

Indicator/Display Status and Corrective Actions

for Errors

Critical Errors

Indicators/display Error history
Seven- Saved in Cause Corrective actions
MS NS segment Name nonvolatile
display memory

* Noise level higher than | Cycle the power supply and

expected. check operation.

o Critical hardware fault If the problem recurs, the

NE1A-series Controller may be
- - .
OFF OFF OFF None Nog::g faulty.

P o Check whether there is any
influence from noise, and take
whatever corrective actions
are required.

o Before operation, the o Check the external wiring for
safety output terminal power supply short-circuiting
or test output terminal at the output terminal.
was short-circuited to | e Check whether there is any

- As much 24 VVDC. influence from noise, and
P - Left: H System saved as * Noise impact more take whatever corrective
Lit red OFF Right: --- Failure ossible than expected. actions are required.
P ) o Critical hardware fault o Turn the power OFF and back
ON and check operation.
If the problem recurs, the
NE1A-series Controller may
be faulty.
Abort Errors
Indicators/display Error history
Seven- Saved in Cause Corrective actions
MS NS segment Name nonvolatile
display memory
L
. The node address and
“a” | Flashing | E8 & Switch baud rate were changed | e Configure the switches
. green or | Node )
Flashing N Setting Yes after the normal comple- properly.
P address of : : ) ; ) .
red Li Mismatch tion of configuration ¢ Reset the configuration data.
it error
download.
green
Nonfatal Errors
Indicators/display Error history
s Saved in Cause Corrective actions
even- non-
NS segment /10 Name .
A volatile
display
memory
yl:)dﬁac:tc:grr]ess Check the node addresses of
~- FO< Node See note (nge node other nodes.
o address of - Duplicate MAC ID Switch ON the power supply
Lit red 1. address set for . L .
error again after reconfiguring with-
more than one S
out duplication.
node.)
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Indicators/display

Error history

s Saved in Cause Corrective actions
even- non-
NS segment 110 Name .
p volatile
display memory
Check the following points and
take corrective actions for each,
then turn ON the power supply.
« Make sure the baud rate is the
Bus Off same for all nodes.
g ‘ot « Make sure the cable lengths
N F1Node See note (Comunications (main/branch) are not too long.
Lit red address of Bus OFF 1 cut off because | , Make sure the cable is not
error ) of frequent data disconnected or loose.
errors.) « Make sure terminating
resistance is at both ends of
the main line and only at both
ends.
« Make sure that there is not a
lot of noise.
N o - —
L9 Standard /0 Standard /0 | Check the following points:
. Master . See note . * Make sure the baud rate is the
Flashing d Connection 1 connection
red node Timeout . timeout same for all nodes.
address o Make sure the cable lengths
s dA& Des- (main/branch) are not too long.
|
" tination Safety I(O See note Safety I./O o Make sure the cable is not
Flashing Connection connection di dorl
red slave node Timeout 1. timeout isconnected or loose.
address o Make sure terminating
d5 Desti- resistance is at both ends of
e’ i . the main i d only at both
Flashing | nodesct | — | NonexstentSiave | Seenote | e | onga
red dress Device 1. o Make sure that there is not a
lot of noise.
~ & ie "
S d6t‘ Delstl CSafety It/O S Safety 1/0 con- Check the slgv_e dew?_e.
Flashing nation slave onn_ec ion ee note nection estab- | * Make sure it its configured.
red node ad- Establishment 1. lishment error | * Make sure it is in a normal
dress Failure operational state.
P d6< Desti- . Verify the slave device (select
L . . Invalid slave ;
. nation slave Invalid Slave See note . e Device - Parameters - Com-
Flashing . device (verifica- :
red node Device 1. tion error) pare) and connect a suitable
address slave device.
Check the following points:
EO0& Network power | * Make sure the power supply
- Node Network PS See note Suopl vcE)Ita o voltage is set within the
OFF address of Voltage Low 1. Fl)gvgerrorg specified range.
error o Make sure a cable or wire is
not disconnected.
Check the following points:
o Make sure the baud rate is the
same for all nodes.
* Make sure the cable lengths
E2c (main/branch) are not too long.
L . * Make sure the cable is not
Node Transmission See note Transmission .
-—- — ) . disconnected or loose.
address of Timeout 1. timeout L
error * Make sure terminating
resistance is at both ends of
the main line and only at both
ends.
o Make sure that there is not a
lot of noise.
- AD Relevant Safety 1/0 A safety 1/10 Check the following points:
P> S Node communication Yes connection timed | ¢ Make sure the baud rate is the
Flashing address of - stopped because of (See out, interrupting same for all nodes.
red error a Safety 1/0 com- note 2.) the relevant I/O | e Make sure the cable lengths
munication error connection. (main/branch) are not too long.
o Make sure the cable is not dis-
All Safety 1/0 com- A safety 1/10 connected or Ioc.)se_. .
S A1& L C ¢ Make sure terminating resis-
P> S munication stopped Yes connection timed )
. Node ) . tance is at both ends of the
Flashing address of - because of (See out, interrupting main line and onlv at both
red error a Safety 1/0 com- note 2.) the all I/O con- ends y

munication error

nection

o Make sure that there is not a
lot of noise.
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Indicators/display

Error history

Seven- Saved in Cause Corrective actions
NS segment 110 Name non-
display volatile
memory
Target
terminal
-O- Check the following points:
lit red «Make sure the input signal
Elgg Paired External Test See note | EXternal wiring | wire is not contacting th?d
- address of | terminal | Signal Failure at 1 error in safety ,F\’oni‘ie" sourche (positive si Ie)'
error (Dual Safety Input input. *Make sure the input signa
wire does not have an earth
Setting) fault.
% «Make sure the input signal
flashing wire is not disconnected.
red o Make sure there is not a
short circuit between input
Target signal wires.
p1co | terminal Discrepancy | *i1e connected dovicos.
. Node (Dual Discrepancy Error | See note error between 2 | | \1ake sure the Discrepancy
adderrerzf of | Setting) at Safety Input 1. lnputisnshtsafety Time setting values are valid.
IitCr)ed To recover from the above
error state, the following
Target conditions are required.
termi- Latch input error time must
nal. O~ have passed and the root
lit red cause must have been
removed.
P1& ) . | The target safety input termi-
Internal Input Internal circuit f
-— Node Palr'ed Failure at Safety See note failure at safety nal inputs must turn OFF.
address of | terminal Input 1. input
error (Dual ’ To change the discrepancy
Setting) time, reconfiguration is
~ O/ required.
flashing
red
Overloading
was detected at
P2& test output
. Node No LED | Overload Detected | See note | (when a test Sigigll(v\\llvir:tr:]:sr tar:]eec;lﬁﬁl;;ult
adci}rrergf of | indicator at Test Output 1. \?Vl::l;teiearrsn:al or is over loaded.
standard signal
output).
For the wires, check if the
. power supply source (positive
Stut(;l;-togl;tug? at side) is contacting the output
P2& Stuck-at-hiah (when a?est signal wire. After the latch
Node No LED D 9 See note f input error time has passed,
- Lo etected at Test output terminal .
address of | indicator Output 1. was set as a turn OFF the input after the
error standard signal cause of the error ha; been
output) removed. The error will be
’ reset. If there is no fault with
the wires, replace the unit.
Disconnection
of indicator light
P2& Under Current was detected at | Check whether the output
Node No LED Detected Using See note test output signal wire is disconnected. If
-- address of | indicator Muting Lamp 1. (when Terminal | there is no error, check the
error T3 is set as the | indicator light.
muting lamp
signal output)
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Indicators/display

Error history

s Saved in Cause Corrective actions
even- non-
NS segment 110 Name .
. volatile
display
memory
Target Check the following points:
terminal o Make sure there is no over-
- - current for the output.
-O- o Make sure the output signal
lit red wire does not have an earth
P3© fault.
Node Paired Over Current Seenote | Overcurrent | ¢Make sure the output signal
--- address of terminal Detected at Safety 1 was detected at | ire is not contacting the
error Output safety output. power source (positive side).
Dual :
( ] e Make sure there is not a
Setting) short circuit between output
- signal wires.
flashing
To recover from these errors,
red . o
the following conditions are
Target required:
terminal Latch input error time must
\O/ have passed, and the root
o cause must have been
lit red
removed.
Zgj; Paired Short Circuit See note Short circuit The output signal from the
-- address of | terminal | DEtected at Safety 1 was detected at | User application for the target
ermina Output : safety output. | Safety output must turn OFF.
error (Dual
Setting)
BN
Flashing
red
Target
terminal
BON
lit red
P3& .
Node Paired Stuck-at-high See note | Stuck-on-high at
-—- . Detected at Safety
address of terminal Outout 1. safety output
error (Dual P
Set-
ting)/O\
Flashing
red
Target
terminal
BON
lit red
P3& Short circuit
Paired Cross Connection was detected
Node See note
-—- . Detected at Safety between output
address of terminal 1. - .
error Output signal wires at
(Dual safety output
Setting)
NN
Flashing
red
Target
P3© terminal Check whether program
Dual Channel Output data output data (for two outputs) in
Node (Dual o See note
-—- Violation at Safety error at safety | the Dual Channel Mode are
address of Setting) 1. ' ;
9 Output output configured as equivalent
error ~ N7
BON channels.
lit red
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Indicators/display

Error history

s Saved in Cause Corrective actions
even- non-
NS segment 110 Name .
A volatile
display
memory
I/O power Check the following points:
(input) is not * Make sure the power supply
P4 connected voltage is set within the speci-
. Node o Input PS Voltage | See note | although a fied range.
address of All OFF Low 1. safety input * Make sure a cable or wire is
error terminal or test not disconnected.
output terminal
is used.
10 pover o
Node o Output PS Voltage | See note P
o address of All OFE Low 1 nected although
) a safety output
error inal i
terminal is used.
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Note 1: Not saved in Pre-Ver. 1.0 Controllers, but saved in Controllers with unit version 1.0 or

later.

Note 2: These functions are not supported by Pre-Ver. 1.0 Controllers. The error information is
saved in Controllers with unit version 1.0 or later.




Section 10-4 Error History

10-4 Error History

The error history records errors that the NE1A-series Controller detects in the total
operating time of the Controller.
The error history can be read from the Network Configurator.

10-4-1 Error History Table

Error History Table
When an error is detected in a Pre-Ver. 1.0 NE1A-series Controller, the error is
recorded in the error history table in the RAM of the Controller. The error history
contains one record per error and can hold up to 20 records. If the error history table
already contains 20 records, the oldest record is deleted and the new error data is
stored.

When an error is detected in a NE1A-series Controller with unit version 1.0 or later,
the error is recorded in the error history table in the RAM of the Controller. The error
history contains one record per error and can hold up to 100 records. If the error
history table already contains 100 records, the oldest record is deleted and the new
error data is stored.

The following information is stored in the error history table:
¢ Status information when an error occurs
¢ The time when an error occurs (total operating time of the NE1A-series
Controller)
e The node address where the error occurred or the error response value (when
an explicit message is sent)

Error History Saving Area
The description of an error is recorded as an error history in the NE1A-series
Controller's RAM, and if the error is critical, it is also saved in the nonvolatile memory.
The error history recorded in nonvolatile memory is retained even when the power
supply of the Controller is not supplied or restarted. The error history in the nonvolatile
memory is copied to the RAM at the start of the Controller's power cycle.
The error history in RAM is read when reading the error history from the Network
Configurator. When clearing the error history, however, the error history in both the
RAM and nonvolatile memory are cleared.

Reading and Clearing the Error History Table
The error history can be displayed in realtime using the Error History Display function
of the Network Configurator. The error history data can also be saved on the
computer.

Note: (1) The total operating time of the NE1A-series Controller is recorded as the accumu-
lated time in 6-minutes increments while the power supply for the internal circuit is
ON. The total operating time is cleared using a Controller Reset Command
addressed to the NE1A-series Controller to clear all or only specified variables to
their default settings.

(2) When the error history is read from the Network Configurator, the node address
where the error occurred or the error response value is displayed as manufacturer-
specific ALARM exception detail [7] 0x**.

(3) When the NE1A-series Controller’s error history is read from the Network Configura-

tor, both the error status information and the node address where the error occurred
or the error response value are displayed for each error history record.
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230

Monitor Device

Status | Safety Connection Parameterl Error Histary |

Diezcription Time b
& Output P Valtage Low T days T0 how
0 Manufacturer-specific ALARM exception detail [ 7 ]: 0=00 1 days 10 how
O System Failure
O Manufacturer-specific ALARM exception detail [ 7 1: 0x00 0 davs 2 hours
D System Failure 0 davs 2 hours
0 Manufacturer-specific ALARM exception detail [ 7] 0=00 0 davz 2 hourz
D System Failure 0 davs 1 hours
0 Manufacturer-specific ALARM exception detail [ 7] 0=00 0 davz 1 hourz
D System Failure 0 davs 1 hours
[+ }Manufacturer—specific ALARM exception detail [ 7] 0x00 0 davz 1 haurs
D System Failure 0 davs 1 hours
0 Manufacturer-specific ALARM exception detail [ 7] 0=00 0 davz 1 hourz
gSystem Failure l 0 davs 1 hours
aRuTacturer-speciic MLARM exception detail [ 7] 0 days 1 hours
< | >

The NE1A-series Controller’s error histories are read by the Network Configurator as
shown below.

The time when an error occurs
(total operating time)

0 days 2 hours \

[ Update ] [\\\ Cilear ] [ Save.. ]

T
\ |

Cloge

Status information when an
error occurs

\

\

1 record in the
error history

Node address of an error device
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10-4-2

Error Information Details

Message

Corrective Actions

NE1A-series Controller System Failures

System Failure

System failure

Replace the unit if the system failure still occurs after turning ON the
power supply again.

Invalid Configuration

Configuration invalid

Configuration differs from the original configuration. Reconfigure
after checking.

Logic Programming-related Errors

Function Block Status
Error

Function Block Status Error

An incompatible signal input was set as an input condition in the
function block’s Set Parameters. Check the inputs entered in the
function block or the program logic.

DeviceNet Communications Errors

Switch Setting
Mismatch

Switch setting mismatch

Check that the node address is the same as the one in the last
configuration. If not, change back to the same node address or
reconfigure. If the error occurs again, replace the unit.

Duplicate MAC ID

Node address duplication

Check the node address of other nodes.
Correct the configuration so that each node address is used only
once and then cycle the power supply.

Network PS Voltage
Low

Network power supply
voltage low error

Check the following points:

* Make sure the power supply voltage is set within the specification
range.

» Make sure a cable or wire is not disconnected.

Bus Off

Bus OFF (Communica-
tions cut off by frequent
data errors.)

Transmission Timeout

Transmission timeout

Standard 1/0
Connection Timeout

Standard 1/0O connection
timeout

Relevant Safety 1/0
communication stopped
because of a Safety 1/0
communication error

The corresponding safety
I/O connection was
stopped due to a safety I/O
connection timeout.

All Safety 1/0O communi-
cation stopped because
of a Safety I/O commu-
nication error

All safety I/0 connections
were stopped due to a
safety 1/0 connection time-
out.

Safety I/O Connection
Timeout

Safety I/O connection
timeout

Nonexistent Slave De-
vice

No slave

Check the following points:

* Make sure the baud rate is the same for all nodes.

* Make sure the cable lengths (of main/branch lines) are not too long.

* Make sure a cable or wire is not disconnected or loose.

* Make sure terminating resistance is at both ends of the main line
and only at both ends.

* Make sure there is not a lot of noise.

* Make sure power is being supplied to the Slave.

Safety I/O Connection
Establishment Failure

Safety I/O connection
establishment error

Check the following points on the slave device:
o Make sure it is configured.
* Make sure it is operating normally.

Invalid Slave Device

Unauthorized slave
device (verification error)

Verify the slave device (select Device - Parameters - Compare) and
connect a suitable slave device.

EM Transmission Error
(Duplicate MAC ID)

Unable to transmit due to
node address duplication.

Refer to the section on Duplicate MAC ID.

EM Transmission Error
(Invalid Header)

Unable to transmit due to
invalid header.

Check the following points:

¢ Node address of the transmission message
¢ Class ID of the transmission message

e Instance ID of the transmission message

EM Transmission Error
(Device Offline)

Unable to transmit
because local device is
not on the network.

EM Transmission Error
(Message ID Error)

Unable to transmit due to
message ID error.

EM Transmission Error
(Response Timeout)

Unable to transmit due to
response timeout.

Check the following points:

* Make sure the baud rate is the same for all nodes.

* Make sure the cable lengths (of main/branch lines) are not too long.

* Make sure a cable or wire is not disconnected or loose.

* Make sure terminating resistance is at both ends of the main line
and only at both ends.

* Make sure there is not a lot of noise.

* Make sure the power supply voltage for the network power source
is set within the specification range.
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Message

Corrective Actions

EM Transmission Error
(Destination Device
Absence)

Unable to transmit
because the destination
device is not on the
network.

Check the following points:

¢ Node address of the destination node

¢ Node address of the transmission message

* Make sure the power supply voltage for the destination node is set
within the specification range.

* Make sure the baud rate is the same for all nodes.

* Make sure the cable lengths (of main/branch lines) are not too long.

* Make sure a cable or wire is not disconnected or loose.

* Make sure terminating resistance is at both ends of the main line
and only at both ends.

» Make sure there is not a lot of noise.

EM Transmission Error
(Destination Buffer
Full)

Unable to transmit
because the destination
buffer was busy.

Check the message receive size at the destination node.

EM Transmission Error
(Command Length
Error)

Unable to transmit
because the command is
longer than the maximum
length.

Check the response message size from the destination.
Or check that the response size expected in the request message
is correct.

EM Transmission Error
(New Request
Received)

Message was deleted
due to receiving the new
request.

No

Received Error
Response (UEM)

Receiving an error
response when the user
explicit message function
is used.

Check that the specified service or data size in the user explicit mes-
sage matches the destination object specifications.

Error Related to Power

Supply for I1/10

Input PS Voltage Low

1/O power supply (input)
is not connected.

Output PS Voltage
Low

1/0 power supply (output)
is not connected.

Check the following points:

* Make sure the power supply voltage is set within the specification
range.

» Make sure that a cable or wire is not disconnected.

Safety Input Terminal-related Failures

External Test Signal
Failure at Safety Input

Failure in the external
wire at safety input

Discrepancy Error at
Safety Input

Discrepancy error
between two inputs at
safety input

Check the following points:

» Make sure the input signal wire is not contacting the power source
(positive side).

* Make sure the input signal wire does not have an earth fault.

* make sure the input signal wire is not disconnected.

* Make sure there is not a short circuit between input signal wires.

* Make sure a failure had not occurred in the connected
device.

* Make sure the set value of discrepancy time is valid.

To recover from these failures, the following conditions are
required:

Latch input error time must have passed, and the root cause must
have been removed.

The target safety input terminal inputs must turn OFF.

When changing the discrepancy time, reconfiguration is required.

Internal Input Failure at
Safety Input

Internal circuit failure at
safety input

Replace the unit if the system failure still occurs after cycling the
power supply.

Test Output Terminal-related Failures

Overload Detected at

Overloading was

Check whether the output signal wire has an earth fault or is

Test Output detected at test output. overloaded.
Stuck-at-high Detected | Stuck-at-high at test Check whether the power source (positive side) is contacting the
at Test Output output output signal wire. After the latch input error time has passed,

turn OFF the input when the cause of the error has been re-
moved, and the error will be reset. If there is no fault with the
wires, replace the unit.

Under Current
Detected Using Muting
Lamp

Lower limit error of
current was detected at
test output.

Check whether the output signal wire is disconnected.
If there is no fault with the wires, check the indicators.

Safety Output Terminal-related Failures

Over Current Detected
at Safety Output

Overcurrent was detected
at safety output.

Check the following points:
¢ Make sure there is no overcurrent for the output.
¢ Make sure the output signal wire does not have an earth fault.
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Message Corrective Actions

Short Circuit Detected | Short circuit was detected | e Make sure the output signal wire is not contacting the power

at Safety Output at safety output. source (positive side).
o Make sure there is not a short circuit between output signal

wires.

Stuck-at-high Detected | Stuck-at-high at safety

at Safety Output output To recover from these failures, the following conditions are
required:

Latch output error time must have passed, and the root cause

Cross Connection Short circuit was detected must have been removed.

Detected at Safety b(_etween output signal The output signal from the user application for the target safety
Output wires at safety output. output must turn OFF

Dual Channel Violation | Output data error at Check whether the data of the two outputs in the Dual Channel
at Safety Output safety output Mode are configured as equivalent channels.
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10-5 Errors When Downloading

10-5-1 Outline

An NE1A-series Controller or other Safety Device may return an error when configura-
tion data is downloaded to them. The cause of the error can be determined from the
error information displayed on the Network Configurator.

10-5-2 Error Messages and Countermeasures

Message displayed on the Network Countermeasure
Configurator
Cannot be executed in the current A fatal error (Abort) (MS indicator flashes red) has occurred. Set the switches
mode. correctly or execute reset (Out-of-Reset) to clear the configuration data.
The device is locked. The configuration data is locked. (LOCK indicator is lit.) Release the lock.
The TUNID is different. The device is waiting for a TUNID setting after being reset (NS indicator is flashing

green/red) or the TUNID of the Network Configurator is different from the device
when downloading. Use the following steps to check the setting.

(1) Reset the device to default settings then download the parameters again.
The network number may, however, be different from other devices. If the
Controller's 7-segment display shows “d6” (A Safety I/O Connection
Establishment Failure message appears on the Error History Tab Page in
the Network Configurator Monitor Device Window) after the operating mode
has been changed, use steps (2) or (3) to correct the error.

(2) Select Network — Upload in the Network Configurator. Unify the network
numbers and reset all devices to the default settings. Once reset, download
the parameters to all devices again.

(3) Select Network — Property to display the Network Property Dialog Box
in Network Configurator then click the Get from Network Button in the
Network Number Field. If there are multiple network numbers, select
one of these numbers to unify all to that network number.

Privilege violation. 1. The password that is being used does not have the right to change the configura-
tion. Check to see if the password is correct.
2. An attempt was made to set Standalone Mode through a DeviceNet connection.

Connect the Network Configurator via the USB connector and download the

configuration again.

Cannot be executed in the current Downloading from more than one Network Configurator at the same time. Wait until
device mode. other downloads have been completed.

An error was found during parameter 1. There is a non-alignment between configuration parameters. Check the following
check. items and change the parameters.

e The time parameters (e.g., Discrepancy Time) set for function blocks in the
NE1A-series Controller’s settings is shorter than the Controller’s cycle time.

e The safety connection EPI is shorter than the cycle time.

o The safety input channel mode is set to Used with test pulse, but the test
source has not been set.

e One of the safety inputs in a dual channel setting is set as a standard input

and the other has a different setting.

One of the safety inputs in a dual channel setting is set to Not used and the

other has a different setting.

* One of the safety outputs in a dual channel setting is set to Not used and the
other has a different setting.

e The maximum number of connection IDs for one Safety Master (12) has been
exceeded in the safety I/O configuration. Change the ID allocation under Edit
Safety Connection — Expansion Connection Setting to “Check Produced
IDs in the Safety Slave” in the corresponding Safety /0O Connection (Safety
Input Assembly) setting, then download the device parameters to the Safety
Master again.
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Message displayed on the Network Countermeasure
Configurator

2. The program may have been created with an earlier Network Configurator than
version 1.5 1. The checks for safety functions have been improved in version
1.5[] so programs created in an earlier version cannot be downloaded as is. Use
the following procedure to convert the program and then download the program
again.

(1) Click the Edit Button on the Logic Tab page in the Edit Device Parameters

Window of the NE1A-series Controller to open the Logic Editor.

(2) Select Edit — Find Function Blocks with Open Connections to check all
function block 1/0O are connected. For information on open function block
connections, refer to 6-3-10 Precautions When Moving from Version 1.3/ to
1.5/ /in the DeviceNet Safety System Configuration Manual (Z905) for details.

(3) Select File — Apply to save the logic program then close the Logic Editor.

(4) Return to the NE1A-series Controller's Edit Device Parameters Window and
click the OK Button.

3. The hardware may be malfunctioning. Cycle the NE1A-series Controller's power

and execute self-diagnosis. If the MS indicator is lit red, replace the hardware.

The data used by the logic program is The network configuration has changed, which has resulted in a non-alignment

not aligned with other data. between the logic program data and other data. Start Logic Editor and check
changed I/O locations and make the settings again.

Could not access the device. Device is waiting for a TUNID setting (NS indicator is flashing green/red) after reset
was executed from another node during download. Set the TUNID and download
again.

Refer to 3-4-2 Network Numbers in the DeviceNet Safety System Configuration
Manual (Z905) for information on TUNIDs.

Could not open connection. 1. Could not establish connection with device when downloading to the device via
DeviceNet. Check that the power is ON to the device and download again.

2. The connection resources available for the device are being used to establish
safety 1/0 connections with the Safety Master, so a connection cannot be estab-
lished with the Network Configurator. Change the operation mode of the Safety
Master to which the safety connections are registered to IDLE mode.

3. If the above causes do not apply, noise or other factors may be making commu-
nications unstable. Check the following items.

¢ Do all nodes have the same baud rate?

e Is the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

Message could not be sent. Downloaded via USB to the device but could not connect to the device. Check that
the power is turned ON to the device and download again.
Connection failed. Tried to configure a device on the DeviceNet network via the NE1A-series

Controller's USB port, but connection failed. Check that power is turned ON to
the device and download again.

If the above cause does not apply, noise or other factors may be making
communications unstable. Check the following items.

¢ Do all nodes have the same baud rate?

e |s the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

o |s there a lot of noise?

Program incomplete. Start Logic There are open inputs or outputs in a function block used in the logic program.
Editor and check program. Click the Edit Button on the Logic Tab Page to open the logic and perform the
following measures.

e Connect the open inputs or outputs.

e Change the number of I/O setting for the function block to delete the open

input or output.

Function blocks with open inputs or outputs can be searched by using Edit — Find
Function Blocks with Open Connections. Refer to Finding Function Block with
Open Connections in 6-3-3 Programming Using Function Blocks and 6-3-10
Precautions When Moving from Version 1.3/ 7to 1.5/ 7in the DeviceNet Safety
System Configuration Manual (Z905) for details.
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10-6 Errors When Resetting

10-6-1 Outline

The NE1A-series Controller may return an error response when it is reset.
The messages displayed on the Network Configurator can be used to identify and cor-
rect the error.

10-6-2 Error Messages and Countermeasures

Message displayed on the Network Countermeasures
Configurator
Cannot execute in current mode. The specified reset cannot be executed in the current device status. Refer to 7-2-2

Reset Type and NE1A-series Controller Status and change the operating mode or
configuration lock status of the Controller. Then execute the reset again.

The device has a different TUNID. The TUNID saved to the device and the TUNID specified by Network Configurator
The device TUNID will be used to reset. | do not match. Check that the device node address matches and execute the reset if
Is that OK? it is OK to use the device TUNID.

Access error The password used does not provide authority to change configurations. Check that

the correct password is being used.

The device cannot be accessed or the 1. The device has just been reset or the power cycled and the device is not ready

device type or password is different. for communications (i.e., not online with the NS indicator flashing or lit green.)
Check that the device is communications ready then reset.

2. The device specified for reset may not support that service. Check that the
device node address is correct.

3. The configuration data is locked. (The LOCK indicator is lit.) Remove the lock
then execute the specified reset.

4. The device is performing safety I/O communications and cannot, therefore,
execute the specified reset. Change the operating mode of the relevant Safety
Master to IDLE mode. Then execute the specified reset.

Connection failed. Tried to reset a device on the DeviceNet network via the NE1A-series Controller’'s

USB port, but connection failed. Check that power is turned ON to the device and

reset again.

If the above cause does not apply, noise or other factors may be making communi-

cations unstable. Check the following items.

¢ Do all nodes have the same baud rate?

e |s the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

e Is there a lot of noise?
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10-7 Errors When Changing Modes

10-7-1 Outline

The NE1A-series Controller may return an error response when its operating mode is
being changed. The messages displayed on the Network Configurator can be used to
identify and correct the error.

10-7-2 Error Messages and Countermeasures

Message Displayed on the Network Countermeasures
Configurator
Cannot be executed in the current 1. The device has not been configured (Configurating Mode). Download the device
mode. parameters.

2. A fatal error (Abort) has occurred. Set the switches correctly or execute reset
(Out-of-Reset) to clear the configuration data. Once the configuration data is
cleared, download the device parameters again.

Already set to the specified mode. The device is already in the specified operating mode.

The device has a different TUNID. The TUNID saved to the device and the TUNID specified by the Network Configura-

tor do not match. Check that the device node address matches. If it does, it means

that the device network number and the network number in the Network Configura-
tor do not match. Select Network — Upload in the Network Configurator to match
the network numbers.

Access error The password used does not provide authority to change the operating mode.

Check that the correct password is being used.

The device cannot be accessed or the 1. The device has just been reset or the power cycled and the device is not ready

device type or password is different. for communications (i.e., not online with the NS indicator flashing or lit green.)

Check that the device is communications ready then reset.

2. The device for which the operating mode change request was made may not

support that service. Check that the device node address is correct.

Connection failed. Tried to change the operating mode of a device on the DeviceNet network via the

NE1A-series Controller's USB port, but connection failed. Check that power is

turned ON to the device and reset again.

If the above cause does not apply, noise or other factors may be making communi-

cations unstable. Check the following items.

¢ Do all nodes have the same baud rate?

e Is the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e Is the terminating resistance only on both ends of the main line?

e Is there a lot of noise?

237



Section 10-8 Connection Status Tables

10-8 Connection Status Tables

10-8-1

10-8-2

Outline

If an error occurs when the NE1A-series Controller tries to establish a safety
connection with a DST1-series Safety I/O Terminal or an NE1A-series Controller set
as a Slave, the 7-segment display will display the error code “d6” or “d5”.

Check the status code (error code) shown on the Safety Connection Tab Page in the
Monitor Device Window and take the corresponding countermeasure.

Connection Status for DST1 Series

Status

Countermeasure

00:0001

Normal communications

The Safety I/O connection status is normal.

01:0001

Safety I/0O Connection
Timeout

The Safety 1/0 connection has timed out. Check the following items.
® Do all nodes have the same baud rate?

e |s the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

e |s there a lot of noise?

e |Is the network bandwidth allocation suitable?

01:0105

Configuration Owner Error

The Safety Slave was configurated from a configuration tool or Safety Master at
a different node address last time. Reset the Safety Slave to the default settings
and download the device parameters again.

Refer to 5-1-2 Setting Safety Connection Parameters in the DeviceNet Safety
System Configuration Manual (Z905) for information on configuration owners.

01:0106

Output connection Owner
Error

The Safety Slave established output safety I/o connections with a Safety Master
at a different node address last time.

Reset the Safety Slave to the default settings and download the device
parameters again.

Refer to 5-1-2 Setting Safety Connection Parameters in the DeviceNet Safety
System Configuration Manual (Z905) for information on output connection
owners.

01:0110

Device Not Configurated

The Safety Slave has not been configurated. Download the device parameters
to the Safety Slave.

01:0113

No. of Connections Error

The setting for the number of safety I/O connections exceeds the upper limit
supported by the Safety Slave. Adjust the Safety Connection setting for the
relevant Safety Master.

01:0114

Vendor ID or Program Code
Error

The device data (vendor ID or product code) for the device on the Configurator

and the device used in the actual system does not match.

e Use Safety Slave Verification (Device — Parameter — Verify) to check that
the device in the system and the device registered to the Safety Master
match.

o [f they do match, delete then re-register the connections registered to the
Safety Master.

01:0115

Device Type Error

The device data (device type) for the device on the Configurator and the device

used in the actual system does not match.

o Use Safety Slave Verification (Device — Parameter — Verify) to check that
the device in the system and the device registered to the Safety Master
match.

o If they do match, delete then re-register the connections registered to the
Safety Master.

01:0116

Revision Error

The device data (revision) for the device on the Configurator and the device

used in the actual system does not match.

o Use Safety Slave Verification (Device — Parameter — Verify) to check that
the device in the system and the device registered to the Safety Master
match.

o |f they do match, delete then re-register the connections registered to the
Safety Master.
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Status

Countermeasure

01:0117

Connection Path Error

1: Two or more output safety /O connections have been set for the Safety
Slave.

e Change the Safety Connection setting for the Safety Master so there is only
one connection. Then reset the Safety Slave to default settings and download
the device parameters to the Safety Slave again.

2: The same output assembly number for a Safety Slave has been used for both
a Safety Master and a Standard Master.

e Input assembly numbers can be duplicated but output assembly numbers
cannot. Check the Safety Connection setting for both the Safety Master and
the Standard Master then return the Safety Slave to default settings and
download the device parameters to the Safety Slave again.

o |[f the error remains even after the above countermeasure has been
performed, delete and re-register the connections registered to the Safety
Master.

01:031E

No. of Connections Error

The setting for the number of safety I/O connections exceeds the upper limit
supported by the Safety Slave. Adjust the Safety Connection setting for the
relevant Safety Master. In particular, check that no more than 15 Safety Masters
are set for each Multi-cast connection, with a maximum total of 30.

01:031F

Connection ID Resource
Error

The maximum number of connection IDs for one Safety Master (12) has been
exceeded.

Change the ID allocation under Edit Safety Connection — Expansion Connec-
tion Setting to “Check Produced IDs in the Safety Slave” in the corresponding
Safety I/O Connection (Safety Input Assembly) setting, then download the
device parameters to the Safety Master again.

01:07FF

Non-existent Safety Slave

The Safety Slave may not have been added to the network correctly. Check that
the corresponding Safety Slave is online (i.e., the NS indicator is flashing green
or lit green.) If the Safety Slave is not online, check the following items.

e Is the node address for the Safety Slave correct?

¢ Do all nodes have the same baud rate?

e Is the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

e |s there a lot of noise?

01:080C

Safety Signature Mismatch

The safety signature for the Safety Slave monitored by the Safety Master does

not match the safety signature of the Safety Slave itself.

o Reset the Safety Slave to default settings then download the device
parameters again.

e |f the above remedy does not work, delete then re-register the connections
registered to the Safety Master.

01:080E

TUNID Mismatch

The TUNID for the Safety Slave monitored by the Safety Master does not match

the TUNID of the Safety Slave itself.

e Reset the Safety Slave to default settings then download the correct device
parameters.

o If the above remedy does not work, delete then re-register the connections
registered to the Safety Master.

Refer to 3-4-2 Network Numbers in the DeviceNet Safety System Configuration

Manual (Z905) for information on TUNIDs.

01:080F

Safety Configuration not
possible

The Safety Slave is configuration locked and Configure the target device is

selected for the Open Type setting for the Safety Master connection.

* Release the configuration lock on the Safety Slave to configure the Safety
Slave from the Safety Master.

e To configure the Safety Slave from a configuration tool, set the Safety Master
connection to Check the safety signature under Open Type. Then reset the
Safety Slave to default settings and download the device parameters to the
Safety Slave again.
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10-8-3 Connection Status for the NE1A-series Controller (Safety

Slave Function)

Status

Countermeasures

00:0001

Normal communications

The Safety I/0 connection status is normal.

01:0001

Safety 1/0O Connection
Timeout

The Safety 1/0 connection has timed out. Check the following items.
® Do all nodes have the same baud rate?

e |s the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

e |s there a lot of noise?

e |Is the network bandwidth allocation suitable?

01:0106

Output Connection Owner
Error

The Safety Slave has previously established an output safety I/O connection
with a Safety Master at a different node address.

Reset the Safety Slave to the default settings, and then download the device
parameters again.

Refer to 5-1-2 Setting Safety Connection Parameters in the DeviceNet Safety
System Configuration Manual (Z905) for information on output connection
owners.

01:0109

Data Size Error

The Safety Slave 1/O size set to the NE1A-series Safety Slave and the size set
under the Safety Master safety connection setting does not match. The Safety
Slave I/O setting may have been changed, so delete then re-register the
connections registered to the Safety Master.

01:0110

Unconfigured Device

The Safety Slave has not been configurated. Download the device parameters
to the Safety Slave.

01:0111

EPI Error

The EPI set under the Safety Master safety connection setting is smaller than
the Safety Slave cycle time. The EPI must be longer than both the Safety Master
and the Safety Slave cycle times. Check the Safety Master safety connection
setting.

01:0113

No. of Connections Error

The setting exceeds the maximum number of safety I/O connections supported
by the Safety Slave. Check the relevant Safety Master safety connection
settings.

01:0114

Vendor ID or Product Code
Error

The device data (vendor ID or product code) for the device on the Configurator

and the device used in the actual system does not match.

o Use Safety Slave Verification (Device — Parameter — Verify) to check that
the device in the system and the device registered to the Safety Master
match.

o If they do match, delete then re-register the connections registered to the
Safety Master.

01:0115

Device Type Error

The device data (device type) for the device on the Configurator and the device

used in the actual system does not match.

o Use Safety Slave Verification (Device — Parameter — Verify) to check that
the device in the system and the device registered to the Safety Master
match.

o [f they do match, delete then re-register the connections registered to the
Safety Master.

01:0116

Firmware Revision Error

The device data (firmware revision) for the device on the Configurator and the

device used in the actual system does not match.

e Use Safety Slave Verification (Device — Parameter — Verify) to check that
the device in the system and the device registered to the Safety Master
match.

o [f they do match, delete then re-register the connections registered to the
Safety Master.

01:0117

Connection Path Error

Two ore more single-cast safety I/O connections or a multi-cast safety I/O

connection with a different EPI has been set for a safety slave I/0.

e To share one safety slave I/O on a Safety Slave with more than one Safety
Master, make the EPI all the same and set the connection type to Multi-cast.

o NE1A-series Safety Slaves cannot have more than one single-cast safety 1/0
connection for each Safety Slave 1/0. Set multiple connection paths for the
NE1A-series Safety Slave Safety Slave /0.

o If the connection is not restored with the above remedy, delete then
re-register the connections registered to the Safety Master.

01:031E

No. of Connections Error

The setting for the number of safety I/O connections exceeds the upper limit
supported by the Safety Slave. Adjust the Safety Connection setting for the
relevant Safety Master. In particular, check that no more than 15 Safety
Masters are set for each Multi-cast connection, with a maximum total of 60.
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Status

Countermeasures

01:031F

Connection ID Resource
Error

The maximum number of connection IDs for one Safety Master (12) has been
exceeded.

Change the ID allocation under Edit Safety Connection — Expansion Connec-
tion Setting to “Check Produced IDs in the Safety Slave” in the corresponding
Safety I/O Connection (Safety Input Assembly) setting, then download the de-
vice parameters to the Safety Master again.

01:07FF

Non-existent Safety Slave

The Safety Slave may not have been added to the network correctly. Check that
the corresponding Safety Slave is online (i.e., the NS indicator is flashing green
or lit green.) If the Safety Slave is not online, check the following items.

e Is the node address for the Safety Slave correct?

¢ Do all nodes have the same baud rate?

e |s the cable length correct (trunk lines and branch lines)?

e |s the cable disconnected or slack?

e |s the terminating resistance only on both ends of the main line?

e |s there a lot of noise?

01:080C

Safety Signature Mismatch

The safety signature for the Safety Slave monitored by the Safety Master does

not match the safety signature of the Safety Slave itself.

e Reset the Safety Slave to default settings then download the device
parameters again.

o If the above remedy does not work, delete then re-register the connections
registered to the Safety Master.

01:080E

TUNID Mismatch

The TUNID for the Safety Slave monitored by the Safety Master does not match

the TUNID of the Safety Slave itself.

e Reset the Safety Slave to default settings then download the correct device
parameters.

o If the above remedy does not work, delete then re-register the connections
registered to the Safety Master.

Refer to 3-4-2 Network Numbers in the DeviceNet Safety System Configuration

Manual (Z905) for information on TUNIDs.

D0:0001

IDLE Mode

The NE1A-series Safety Master is in IDLE mode, so safety I/O connections have
not been established.
Change the NE1A-series Safety Master operating mode to RUN mode.
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Section 11-1 Inspection

11-1 Inspection

To use an NE1A-series Controller’s functions in the best condition, daily or periodical
inspection must be performed.
e Check that the NE1A-series Controller is used within the range of specifications.
e Check that installation conditions and wiring of the NE1A-series Controller are
proper.

¢ Diagnose the safety functions to maintain a level of operating reliability in safety
functions.
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11-2

NE1A-series Controller Replacement

Note the following points when you find a defect and replace the NE1A-series
Controller:
¢ Do not disassemble, repair, or modify the NE1A-series Controller. To do so is
dangerous because the original safety functions would be lost.
¢ Replace the unit in conditions where safety is ensured.
e To prevent electric shocks or unexpected performance of the device, perform the
replacement after turning OFF the power supply.
e Check that there is no error in the new unit after replacement.
e When returning the defective unit for repair, attach a sheet of paper to the unit
describing in as much detail as possible the defect. Send the unit to the OMRON
branch or sales office listed in the back of this operation manual.

/A WARNING

Serious injury may possibly occur due to loss of required safety function.
To restart operation after replacing the NE1A-series Controller, reset all
necessary configuration information, such as the user program. Check that
the safety functions perform properly before starting actual operation.
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Appendix 1: Application and Configuration Examples

A-1-1 Emergency Stop Application: Dual Channel Mode with Manual
Reset

Wiring Diagram

Qg

KM1-NC

® @
® @
® ®
® @

@r®
®®
®®
@@

&

E1 and E2: 24VDC power supplies
S1: Emergency stop pushbutton
S2: Reset Switch

KM1 and KM2: Contactors

Note 1: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for internal circuits).
Note 2: This example shows the NE1A-SCPUO01(-V1) Controller’'s terminal layout.
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Timing Diagram

Emergency stop button Emergency stop button
(ESTOP) pressed. pressed.
I I | |
ESTOP I | L/ ‘ I
11-12 | | |
ESTOP | [ I
21-22
| -l More than - More than
350 ms 350 ms
Reset | l_I I | I_I
| I I | I
KM1 | ‘
| |
KM2 | ‘
| |
EDM
Feedback | I I | I | I |
| i —H— e
Idle to Teom Teom Teon

RUN

Programming Example

[#000:002) [S] ECt Feedback

[#00]:(03) [S] 52 Reset

[2]

REFET
[#00}(00) [S] 51 ESTOR 1142

[#001:(01 ) [S] 51 ESTOR 2122
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Local Input and Test Output Setting Example

Edit Device Parameters @

Safety Connections Memary Info. Safety Slave /0 Slave I/0
Local Qutput Local Input/Test Qutput | Made/Cycle Time Logic
Error Latch Time
ms 4 0- 658530 me  default : 1000 ms 2}

Genersl | OnOff Delav/Discrepancy Time | Test Output

Mo, Mame Mode Test Source o
" Jili| 51 ESTOP 11-12 Test pulse fram test out  Test Outputl

@ m 51 ESTOP 21-22 Test pulze from test out  Test Quiputl

@ 02 EDM Feedback Teszt pulge from test out  Test Output?

@ 03 52 Reset Test pulge from test out  Test Outputd

@ 04 Mot Uszed Mot Uzed -
@ 05 Mot Uzed Mot Uzed

@ 0a Mot Lized Mot Uzed

@07 Mot Uszed Mat Uged

@ 03 Mot Uszed Mot Lsed w
< [

QK Cancel

Local Output Setting Example

Edit Device Farameters

Safety Connections Memory Info. Safety Slave LD Slave /D
Local Output | Local hout/Test Qutout Mode/Cycle Time Logic

3

Error Latch Time

000 2| ms ¢0- 65530 ms  default: 1000 ms

General |

ko, MHame Mode

o o K1 Safety Pulze Test
- o kpz Safety Pulse Test
@ 0z Mot Uzed

0z Mot Used

{04 Mot Uzed

05 Mot Used

b Mot Used

oo Mot Used

Ok ) |

Cancel
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A-1-2 Safety Gate Application: Dual Channel Mode Limit Switches
with Automatic Reset

Wiring Example

i [ oo
BECXCKCXC)

________ ;__ S2 KM2-NC

,
N
KM1

KM1-NC

@ @
® 6
® ®
® ®

@géé 0006 .
WO @
E2 M
E E1 and E2: 24-VDC power supplies
- S1: Safety limit switch

S2: Limit switch (normal open contact)
KM1 and KM2: Contactors

Note 1: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for internal circuits).
Note 2: This example shows the NE1A-SCPUO01(-V1) Controller’s terminal layout.

Timing Diagram

Safety gate opened. Safety gate closed.

[ | & | K
S1 !
|
S2 |
|
KM1
KM2
EDM 1 | I
Feedback | —»fH<— —f— —vf—
Idle to Run TEDM TEDM TEDM
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Programming Example

[#001:002 7 [5] ECt Feedback,

1

[#00]:(00) [S] 51 Limit Switch —

il
it I
*—I.m[::! »

[#001:001 1 [S]1 51 Limit Switch

Local Input and Test Output Setting Example

Edit Device Parameters

X

Safety Gonnections Memory Info. Safety Slave L0 Slave A0
Local Output Local nput/Test Qutput | Mode/Gyele Time Logic
Error Latch Time
1000 5| ms (0-65530 ms default : 1000 ms )
Gieneral | OnOff Delay/Digcrepancy Time | Test Output
Mo, Mame Mode Test Source 5
= il 31 Limit Smitch Test pulze from test ot Test Outputd
@M 52 Limit Switch  Test pulze from test out  Test Output]
@ 02 EDM Feedback Test pulse from test out Test Output?
@ 03 Mot Uszed Mot Used
@ 04 Mot Uzed Mot Used
@ 05 Mot Uzed Mot Uszed =
@05 Mot Uszed Mot Uszed
@07 Mot Used Mot Uszed
@ 08 Mot Used Mot Uzed
i N Mot Uszed Mot Uzed w
OK | [ Fetn
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Appendix 1: Application and Configuration Examples

Local Output Setting Example

Edit Device Parameters [5_(|
Safety Gonnections Memary Info. Safety Slave IF0 Slave LD
Local Qutput | Lacal Inout/ Test Outout Mode/Cyvcle Time Logic

Ertar Latch Time

1000 2| me (0-65530 me default: 1000 me )

General |

Mo, MName Mode

| 00 AU Safety Pulze Test
@ m kw2 Safety Pulze Test
i 02 Mot Uszed

03 Mot Uzed

o 04 Mot Uzed

o 05 Mot Used

| 06 Mot Uzed

a7 Mot Uszed

0] 4 ] [ Cancel
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Appendix 1: Application and Configuration Examples

A-1-3  Safety Gate Application: Dual Channel Door Switches with
Automatic Reset and Dual Channel Emergency Stop Switch

with Manual Reset
Wiring Example

E1 and E2: 24-VDC power supply

S1: Emergency stop pushbutton

S2: Reset Switch

S3 and S5:Safety limit switch

S4 and S6: Limit switch

KM1, KM2, KM3, and KM4: Contactors

I il
@@g@ CRCRCRC "
® @ OO ®| [ |
— @%é OEBE| o™i,
- E1 @ G2 .T [
nip

Y

Note 1: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for internal
circuits).
Note 2: This example shows the NE1A-SCPUO01(-V1) Controller’s terminal layout.

Timing Diagram
Emergency stop button (ESTOP) pressed.

| | 350 ms min. +/
ESTOP |
St X
RESET [ /:‘ Safety gate open Safety gate open |
S2 ' / '
| | A \ |
Safety Limit \ | |
Switch S3 [ [ I | \ I
Limit Switch |
Safety Limit : A | |
Switch S5 T T T T I I I
Limit Switch ' ' | | \
| I . - | | I
1
kw2 | ! I I
1 I N N T T I
| /—IT | F
EDM . . | : | :
Feedback | '| T-EDM Teoun T | | —’—|‘—|
I 1 ] ] EDM 1 y TEDM
KM34 | | | | !
I | I /—IT I
I | | |
EDM
| Tt —t—
Feedback l | Teom : | , Teom Teom | Teom

Idle to RUN Teom: EDM feedback time
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Programming Example

-
LS ENR A OPENE L
[#00).002) [S] Fesetsw
@ »
RESET 4
it » »
2 0
b 4
A~ rg—————= 14001000 (5] Kv
140000 [5] Estop! - *—‘ D 5]
—a ol o) [5] ke
[HOOL00M) (8] Estopl 2
Estop 5W u
2]
OO 5] DocrsW - [ — = b
[#00L(06) 8] Door3h -2
Docsw
»
»
koo 5] [ 3 D) 5]
14001 (2 [51 K
Lm0l 5] Kt
2]
= —
[#00}(05) [S] DocrSWe—

[#001:07) [S] Deor¥iE-2

DoarsW

Local Input and Test Output Setting Example

Edit Device Parameters

e

Safety Cornections | Memory Info. | Safety Slave O ] Slave IO ]
Local Output Local Tnput/Test Outest | Made/Gycle Time | Leeic

Error Latch Time
[ 10005 o (0-65530 ms defett: 1000 ms)

Gereral ]G‘Dﬂ Delay/Dizcrepancy Time | Test Output [

No. Nams Mode Test Source -
I Estopl-1 Test pulze from test out est Outputd

@ 01[e] Estopl-2 Test pulse from test out Test Cutputl

o 02 Rezet=! Tezt pulze from test out Teszt Outputs

@03 Mot Us=d Nat Used

@ 04[] DoorSwn-1 Test pulze from test out  Test Cutpuil
@ 05[] Door=ii1-2 Test pulse from test out Test Qutput]
@ 06[e] DoorSwi2-1 Test pulse from test out Test Cutputd
@ 07e] DoorSw2-2 Test pulzs from fest out  Test Qutputl
@ 08 FeedbackKM12  Test pulze from test out Tezt Qutput3
o 09 FeedbackKM34  Test pulse from test out Test Outputs :I

~ P

Edit

,T Gance| |
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Appendix 1: Application and Configuration Examples

Local Output Setting Example

vice Parameters i} x|

Safety Corvections | Memory Info. | Safety Slave 0 | Slave 10 |
Local Output | Local Tiput/Test Output | Made/Gycle Time | Loeic

+ Error Latch Time
[ 1005 s (0- 65530 ms defoult: 1000 ms)

Gereral l
Mo Name | Mode
Flw_[n__[Ssiety e Tet
@ 0 K2 Safety Pulse Test
@02 kM3 Safety Fulze Test
@03 KMe Safety Pulse Test
@04 Mot Uzed
@05 Mot Us=d
@ 06 Mot Used
@ 07 Mot Uzed

Edit..

ok | wevtn |
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Appendix 1: Application and Configuration Examples

A-1-4  Safety Light Curtain: Dual Channel Safety Light Curtain with
Manual Reset and Dual Channel Emergency Stop Switch with
Manual Reset

Wiring Example

Emitter Receiver

F39-JCOIA-L F3W9-JCTJA-D

t(Red

RS-485(A) (Gray )
RS-485(B) (Pink)

Open o

2
[ Test input (Green)

Reset input (Yellow)
Interlock selection
'inpu! (White)
+24V(Brown)
Externa device
monitoring inpu
Auxiliary output

+24V(Brown)

0V(Blue)

Shield
Shield

Safety output1 (Green),
Safety output 2 (White)

J=l @ ®© O ]
© O— QOO sﬁﬁ
= Bt 6‘9 J

NE1A-SCPUO01(-V1)

E1 and E2: 24-VDC power supply
S1: Reset switch

S2: Reset switch

S3: Emergency stop pushbutton
KM1 and KM2: Contactors

Note 1: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for

internal circuits).
Note 2: This example shows the NE1A-SCPUO01(-V1) Controller’'s terminal layout.
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Appendix 1: Application and Configuration Examples

Timing Diagram

Emergency stop button (ESTOP) pressed.
\

! ' 350 ms min. I, 350 ms min. |
o/ | / |
ESTOP : "4 'i{
S3 T T
| |
§2ESET ! ’_1 /_I !
| l | |
sLc ' |
| |
|
KM1,2 i
EDM | | | | |
Feedback | | . : |
T T | —— —He
| | 'EDM | Teom | [ Teom | Teom
| | | |

Idle to RUN Tepwm: Feedback time

Programming Example

TOOHIR) [5] ECM Fesdback I

[#00]:(e) [5] Reset

|

[#001:(00) [5] Estopd t—‘
E S 3
[#001:(0n ) [5] Estop2

Estop

1400} (06) [5] 5L ’—‘ E] 12]
NS 3
[#001:007) [5] SLC2

s
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Appendix 1: Application and Configuration Examples

Local Input and Test Output Setting Example

Edit Dx ar ameters I =]

Safety Cornections | Memoey Info. | Safety Slave VO | Slave VO |
Local Qutput Local Input/Test Output I Mode/Cycle Time | Loeic

Error Latch Time

[ =] ms (0-68620 ms defoult: 1000 ms )

Gereral lOrDﬂ Delay/Discrepancy Time ] Test Cutput [

Mo. | Name | Mode [ Test Source B
@ 00[e] Estopl Test pulse from .. Test Outputd

@ 01[e] Eston? Test pulse from ... Test Quiput]

@02 Reset Test pulse from . Test Output3

@03 Mot Uszed Mot Used

@ 04 SLG error Uzed az standar.. Mot Used

@ 05 EDM Feedback Test pulse from . Test Output? =1
@ 06le] SLCT Used as safety 1. Not Used

@ 07[e] sLC2 Used as zafety 1. Mot Uszed

@08 Mot Uzed Mot Us=d

@09 Mot Used Mot Used il

Edit..

QK | Cance|

Local Output Setting Example

X

Safety Connections ] Memory Info. I Safety Slave /O | Slave IO I
Local Output I Local Ihput/Test Output I Mode/Cycle Time | Logic I

Error Latch Time

( 10003 e (D -65530 ms default: 1000 ms )
General I
Mo. l Mame I Mode I
@00 K1 Safety Pulse Test
@01 Km2 Safety Pulse Test
@02 Not Used
@03 Not Used
@04 Not Used
@05 Not Used
@08 Mot Used
@07 Not Used

Edit.. |

ok || #eut |
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Appendix 1: Application and Configuration Examples

A-1-5 Safety Mat: Dual Channel Safety Mat with Manual Reset and
Dual Channel Emergency Stop Switch with Manual Reset

Wiring Example

Black

‘DM
-mMOoooo

E1 and E2: 24-VDC power supply
S1: Reset switch

S2: Emergency stop pushbutton
KM1 and KM2: Contactors

DOM
-MOoog

Auto reset

Black

x ®eee| || )
=N @ @ 3 KM1-NC KM%ﬁ
©® © LkMa-NG .

Note 1: Connect a 24-VDC power supply to terminals VO and GO (power supply terminals for in-
ternal circuits).
Note 2: This example shows the NE1A-SCPUO01(-V1) Controller’s terminal layout.

Timing Diagram

Emergency stcip button (ESTOP) pressed.

350 ms min. &

| |
[ L35O ms min.

ESTOP ‘
4—»'

S2 -~

T
I ]
RESET | |
S1
MAT

|
| —

|

. |

KM1,2 i I
|

!\____

con [TT0] |

Feedback | — e T | — o —
| [Teom |TEDM : !TEDM [Teom
Idle to RUN Teom: EDM feedback time
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Programming Example

HOOL(6) (5] EDM Feedback I

7]
[#00H(0E) [5] Feset o8 "
- & REZET »

[#00]:(00) [5] Estepd * [
e
- 3
[HO01:(01 ) [S] Estoo?

Estop

(2]
(4001004 [3] Matl *—‘ E:EI
e P

[#001:(08) [5] Mat2

Mt

Local Input and Test Output Setting Example

x|

Safety Corvections | Memeey Info. | Safety Slave 110 | Slave O |
Local Output Local Input/Test Qutput | Mode/Cycle Time | Loeic |

Error Latch Time

Sameters

N> e (0 - 65530 ms default : 1000 ms )

Gereral ]Orﬂff Delay/Discrepancy Time | Test Cutput l

No. | Name [ Mode [ Test Source |-
@ 00[=] Estopl Test pulse from . Test Outputl

@ 01le] Eston? Test pulze from .. Test Ouiputl

@ 0z Reszet Test pulze from .. Test Output2

@03 EDM Feedback Test pulse from .. Test Ouiputd

@ 04l=] Matl Tezt pulze from .. Test Outputl

@ 05[] Marz Test pulse from . Test Output!

@ 06 Mot Used Mot Used

@07 Mot Uszed Mot Usz=d

@08 Mot Used Mot Usad

@09 lot Used Mot Used -l

Edit..
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Appendix 1: Application and Configuration Examples

Local Output Setting Example

x|
Safety Connections ] Memory Info. ] Safety Slave 'O | Slave /O I
Local Output I Local lnput/Test Output | Mode/Cycle Time | Loeic
Error Latch Time
’7 m;l ms (0-65530 ms default: 1000 ms )
General I
MNo. I MName | Mode ]
@|00 K1 Safety Pulse Test
@0 kM2 Safety Pulse Test
@02 Not Used
@03 Not Used
@04 Not Used
@05 Not Used
@08 Not Used
@07 Not Used

Edit..

[ ok | #etn |
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Appendix 2: Calculated Values of PFD and PFH

Appendix 2: Calculated Values of PFD and PFH

Calculated values of PFD and PFH for the NE1A-series Controller are given in the fol-
lowing tables. These values must be calculated for the overall
devices within the system to comply with the SIL required for application.

A-2-1 Calculated PFD Values

Model Proof test interval (years) PFD
NE1A-SCPUO01(-V1) 0.25 4.68E-07
0.5 9.32E-07
1 1.86E-06
2 3.72E-06
NE1A-SCPU02 0.25 5.90E-07
0.5 1.17E-07
1 2.34E-06
4.68E-06

A-2-2 Calculated PFH Values

Model PFH
NE1A-SCPUO01(-V1) 4.25E-10
NE1A-SCPU02 5.39E-10
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Appendix 3: DeviceNet Explicit Messages

Appendix 3: DeviceNet Explicit Messages

User-specified NE1A parameters can be read and written by sending DeviceNet
explicit messages to the NE1A-series Controller. The NE1A-series Controller will
process the received messages and return responses. This appendix describes the
messages that are supported by the NE1A-series Controller.

A-3-1  Explicit Messages: NE1A-SCPU01-V1
Reading General Status: NE1A-SCPU01-V1

Command
Explicit message | Service Function Service | Class | Instance Attribute ID | Data size Response
code ID ID
Read Unit General Read Reads the Unit's general OFE hex | 39 hex| 01 hex 6E hex _ 1byte
Status status.
Reading I/O Area: NE1A-SCPU01-V1
Command
Explicit message | Service Function Service | Class | Instance Attribute ID | Data size Response
code ID ID
Read I/O Area Read |Reads the Unit's I/O data. First and
second
Instance ID Specification byte
Range: offset ad-
Local input = 01 dress:
Local output/test output = 02 01. 02 0000 to
Safety input = 05 306 e B 01FF hex
Safety output = 06 OE hex hex gg;(or 06 (0 to 511), Read data
Third and
Address Specification Range: fourth byte
Local input: 0 or 1 read size:
Local output/test output: 0 or 1 0001 to
Safety input: 0 to 511 0100 hex
Safety output: 0 to 511 (1 to 256)

264
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Setting and Monitoring Safety Input Terminals: Inputs (NE1A-SCPU01-V1)

Explicit Command
Service Function Service | Class |Instance| Attrib- . Response
message code D D ute ID Data size
Monitor Mode for Read |Reads the monitor mode of 1 byte
Terminal Mainte- maintenance information for the OF hex | 3D hex 01to 10 65 hex _ 00 hex: Total ON time mode
nance Information input (1 to 16) specified by the hex 01 hex: Contact operation
Instance ID. counter mode
Write  |Writes the monitor mode of 1 byte
maintenance information for the 00 hex: Total ON
input (1 to 16) specified by the 01to 10 time mode _
Instance ID. 10'hex | 3D hex hex 65 hex 01 hex: Contact
operation
counter mode
SV for Input Total Read |Reads the SV of the total ON
ON Time or Contact time (unit: seconds) or contact 0110 10 4 bytes
Operation Counter operation counter (unit: opera- | OE hex |3D hex hex 68 hex - 0000 0000 to FFFF FFFF
tions) for the input (1 to 16) hex (0 to 4,294,967,295)
specified by the Instance ID.
Write  |Writes the SV of the total ON 4 bytes
time (unit: seconds) or contact 01to 10 0000 0000 to
operation counter (unit: opera- 10 hex |3D hex hex 68 hex |FFFF FFFF hex -
tions) for the input (1 to 16) (0 to
specified by the Instance ID. 4,294,967,295)
Read Input Total ON | Read |Reads the total ON time (unit:
Time or Contact seconds) or contact operation 0110 10 4 bytes
Operation Counter counter (unit: operations) for OE hex |3D hex hex 66 hex - 0000 0000 to FFFF FFFF
the input (1 to 16) specified by hex (0 to 4,294,967,295)
the Instance ID.
Reset Input Total Reset [Resets to 0 the total ON time
ON Time or Contact (unit: seconds) or contact op- 0110 10
Operation Counter eration counter (unit: opera- 05 hex |3D hex hex 66 hex - -
tions) for the input (1 to 16)
specified by the Instance ID.
Read Monitor Status Read |Reads the monitor status of the 1byte
of Input Total ON total ON time or contact opera- 0110 10 00 hex: In range
Time or Contact tion counter for the input (1 to OE hex |3D hex 67 hex - : 9
. . hex 01 hex: Out of range (over
Operation Counter 16) specified by the Instance monitor value)
ID.
Read Safety Input Read |Reads the normal flag status of 0110 10 1 byte
Normal Flag the number (1 to 16) specified OE hex |3D hex hex 04 hex - 00 hex: Error
by the Instance ID. 01 hex: Normal
Read Safety Input Read |Reads the cause for the normal 1 byte
Error Information flag of the number (1 to 16) 00 hex: No error
Cause specified by the Instance ID 01 hex: Invalid configuration
being OFF (error). 0110 10 02 hex: Test signal error
OE hex |3D hex hex 6E hex - 03 hex: Internal circuit error
04 hex: Discrepancy error
05 hex: Error in other
channel of dual
channels
Read AND of Safety Read |Reads the logical AND of the 1 byte
Input Normal Flags normal flag status for all inputs | OE hex |3E hex| 01 hex | 05 hex - 00 hex: Error
1to 16. 01 hex: All normal
Read OR of Monitor Read |Reads the logical OR of the 1 byte
Status of Input Total monitor status of the total ON 00 hex: All in range
ON Times or Con- time or contact operation OE hex |3E hex| 01 hex | 72 hex - 01 hex: Input out of range
tact Operation counter for all inputs 1 to 16. (over monitor
Counters value)
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Setting and Monitoring Safety Output Terminals: Outputs

(NE1A-SCPU01-V1)
Explicit Service Function Service | Class Instgzcr:emart(tirib Response
message ol D D ute ID Data size
Monitor Mode for Read [Reads the monitor mode of 1 byte
Terminal Mainte- maintenance information for the | (2 o | 35 hex |01 1008 | g5 hay B 00 hex: Total ON time mode
nance Information output (1 to 8) specified by the hex 01 hex: Contact operation
Instance ID. counter mode
Write  |Writes the monitor mode of 1 byte
maintenance information for the 00 hex: Total ON
output (1 to 8) specified by the 01 to 08 time mode
Instance ID. 10hex | 3B hex hex 65 hex 01 hex: Contact B
operation
counter mode
SV for Output Total Read [Reads the SV of the total ON
ON Time or Contact time (unit: seconds) or contact 011008 4 bytes
Operation Counter operation counter (unit: opera- | OE hex |3B hex hex 68 hex - 0000 0000 to FFFF FFFF
tions) for the input (1 to 8) hex (0 to 4,294,967,295)
specified by the Instance ID.
Write  |Writes the SV of the total ON 4 bytes
time (unit: seconds) or contact 0110 08 0000 0000 to
operation counter (unit: opera- 10 hex | 3B hex hex 68 hex |FFFF FFFF hex -
tions) for the input (1 to 8) (0 to
specified by the Instance ID. 4,294,967,295)
Read Output Total Read [Reads the total ON time (unit:
ON Time or Contact seconds) or contact operation 011008 4 bytes
Operation Counter counter (unit: operations) for OE hex |3B hex hex 66 hex - 0000 0000 to FFFF FFFF
the input (1 to 8) specified by hex (0 to 4,294,967,295)
the Instance ID.
Reset Output Total Reset [Resets to 0 the total ON time
ON Time or Contact (unit: seconds) or contact op- 011008
Operation Counter eration counter (unit: opera- 05 hex |[3B hex h 66 hex - -
: ex
tions) for the output (1 to 8)
specified by the Instance ID.
Read Monitor Status Read |Reads the monitor status of the 1 byte
of Output Total ON total ON time or contact opera- OE hex | 3B hex 01 to 08 67 hex B 00 hex: In range
Time or Contact tion for the output (1 to 8) hex 01 hex: Out of range (over
Operation Counter specified by the Instance ID. monitor value)
Read Safety Output Read [Reads the normal flag status of 011008 1 byte
Normal Flag the number (1 to 8) specified by | OE hex |3B hex hex 05 hex - 00 hex: Error
the Instance ID. 01 hex: Normal
Read Safety Output Read [Reads the cause for the normal 1 byte
Error Information flag of the number (1 to 8) 00 hex: No error
Cause specified by the Instance ID 01 hex: Invalid configuration
being OFF (error). 02 hex: Overcurrent
detection
03 hex: Short-circuit
detection
04 hex: High constant error
05 hex: Error in other chan-
OE hex | 3B hex g1 to 08 6E hex B nel of dual chan-
ex nels
06 hex: Internal relay circuit
error
07 hex: Relay error
08 hex: Data error between
dual channel
outputs
09 hex: Detection of short
circuit between
wires
Read AND of Safety Read [Reads the logical AND of all 1 byte
Output Normal Flags outputs 1 to 8. OE hex |3C hex| 01 hex | 05 hex - 00 hex: Error
01 hex: All normal
Read OR of Monitor Read |Reads the logical OR of the 1byte
Status of Output monitor status of the total ON 00 hex: All in range
Total ON Times or time or contact operation OE hex |3C hex| 01 hex | 72 hex - 01 hex: Outout 9 £
Contact Operation counter for all outputs 1 to 8. ) pu OUt. orrange
p p
Counters (over monitor value)
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Monitoring Test Output Terminals: NE1A-SCPU01-V1

Explicit Service Function Service | Class Instgz::emTt(tirib Response
message code D D ute ID Data size
Monitor Mode for Read |Reads the monitor mode of 1 byte
Terminal Mainte- maintenance information of the 00 hex: Total ON time
nance Information test output (1 to 4) specified by OE hex 307 |(01to 04 83 hex _ mode
the Instance ID. hex |hex 01 hex: Contact opera-
tion counter
mode
Write  |Writes the monitor mode of 1 byte
maintenance information of the 00 hex: Total ON
test output (1 to 4) specified by 307 |[01to 04 time mode
the Instance ID. 10 hex hex |hex 83 hex 01 hex: Contact -
operation
counter mode
SV for Test Output Read |Reads the SV of the total ON 4 bytes
Total ON Time or time (unit: seconds) or contact
Contact Operation operation counter (unit: opera- | OE hex ﬁO? 01104 86 hex - 0000 0000 to FFFF
. . ex |hex FFFF hex
Counter tions) for the input (1 to 4) (0 to 4,204,967 295)
specified by the Instance ID. e
Write  |Writes the SV of the total ON 4 bytes
time (unit: seconds) or contact 307 011004 0000 0000 to
operation counter (unit: opera- 10 hex hex |hex 86 hex |FFFF FFFF hex -
tions) for the input (1 to 4) (0 to
specified by the Instance ID. 4,294,967,295)
Read Test Output Read |Reads the total ON time (unit: 4 bytes
'(I:':otal ON Time or seconds) or ?ontact pperatlon 307 101to04 0000 0000 to FFFF
ontact Operation counter (unit: operations) for OE hex hex  |hex 84 hex - FFFF hex
Counter the input (1 to 16) specified by (0 to 4,294,967,295)
the Instance ID.
Reset Test Output Reset |Resets to 0 the total ON time
Total ON Time or (unit: seconds) or contact 307 101to04
Contact Operation operation counter (unit: opera- 05 hex hex |hex 84 hex - -
Counter tions) for the test output (1 to 4)
specified by the Instance ID.
Read Monitor Status | Read |Reads the monitor status of the 1 byte
of Test Output Total total ON time or contact opera- 307 101to 04 00 hex: In range
ON Time or Contact tion counter of the test output (1 | OE hex hex |hex 85 hex - 01 hex: Out of range
Operation Counter to 4) specified by the Instance (over monitor
ID. value)
Read Test Output Read |Reads the normal flag status 307 101to04 1 byte
Safety Flag for the test output (1 to 4) OE hex hex  |hex 68 hex - 00 hex: Normal
specified by the Instance ID. 01 hex: Error
Read Test Output Read |Reads the cause for the normal 1 byte
Error Information flag of the test output (1 to 4) 00 hex: No error
Cause specified by the Instance ID 01 hex: Invalid configura-
being OFF (error). 207 1011004 ooh éi)on .
to ex: Overcurren
OEhex | pex |hex 76 hex - detection
05 hex: High constant
error
06 hex: Undercurrent
detection
Read OR of Test Read |[Reads the logical OR of the 308 1 byte
Output Safety Flags normal flag status for all test OE hex hex 01 hex 69 hex - 00 hex: All normal
outputs 1 to 4. 01 hex: Error
Read OR of Monitor Read |Reads the logical OR of the 1 byte
Status of Test Out- monitor status of the total ON 308 00 hex: All in range
put Total ON Times time or contact operation OE hex hex 01 hex 72 hex - 01 hex: Test output out
or Contact Operation counter for all test outputs 1 to of range (over
Counters 4. monitor value)
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A-3-2

Explicit Messages: NE1A-SCPU02

Reading General Status: NE1A-SCPU02

Command
::gsh::e Service Function Service | Class st;-ce Attrib- Data size Response
code ID D ute ID
Read Unit General Read |Reads the Unit's general OF hex | 39 hex | 01 hex | 6E hex _ 1byte
Status status.
Reading I/O Area: NE1A-SCPU02
Command
Explicit q . . In- .
Service Function Service | Class Attrib- . Response
message e D st::llgce ute ID Data size
Read I/O Area Read |Reads the Unit's I/O data.
Instance ID Specification First and second
Rangg: _ byte offset
Local input = 01 address:
Local output/test output = 02 0102 0000 to b1FF
Safety input = 05 306 T
Safety outout = 06 4B hex hex 05, and - hex (0 to 511), Read data
¥ outp 06 hex Third and fourth
Address Specification Range: 85"5{?:3 1s(|)f)ei:1ex
Local input: 0 to 4 (1 to 256)
Local output/test output: 0 or 1
Safety input: 0 to 511
Safety output: 0 to 511
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Setting and Monitoring Safety Input Terminals: Inputs

(NE1A-SCPU02)
Explicit Command
Service Function Service | Class |Instance| Attrib- . Response
message ol D D ute ID Data size
Monitor Mode for Read |Reads the monitor mode of 1 byte
Terminal Mainte- maintenance information for the 00 hex: Total ON time
nance Information input (1 to 40) specified by the OE hex | 3D hex 01to28 65 hex _ mode
Instance ID. hex 01 hex: Contact opera-
tion counter
mode
Write  |Writes the monitor mode of 1 byte
maintenance information for the 00 hex: Total ON
input (1 to 40) specified by the 01to28 time mode _
Instance ID. 10'hex | 3D hex hex 65 hex 01 hex: Contact
operation
counter mode
SV for Input Total Read |Reads the SV of the total ON 4 bytes
ON Time or Contact time (unit: seconds) or contact 011028 0000 0000 to FFFF
Operation Counter operation counter (unit: opera- | OE hex [3D hex hex 68 hex - FFFF hex
tions) for the input (1 to 40) (0 to 4,294,967 295)
specified by the Instance ID. e
Write  |Writes the SV of the total ON 4 bytes
time (unit: seconds) or contact 011028 0000 0000 to
operation counter (unit: opera- 10 hex |3D hex hex 68 hex |FFFF FFFF hex -
tions) for the input (1 to 40) (Oto
specified by the Instance ID. 4,294,967,295)
Read Input Total ON | Read |Reads the total ON time (unit: 4 bytes
Time or Contact seconds) or contact operation
Operation Counter counter (unit: operations) for OE hex |3D hex g;):o 28 66 hex - gg?:?:%oego to FFFF
the input (1 to 40) specified by (0 to 4,204,967,295)
the Instance ID. e
Reset Input Total Reset |Resets to 0 the total ON time
ON Time or Contact (unit: seconds) or contact 011028
Operation Counter operation counter (unit: opera- 05 hex [3D hex hex 66 hex - -
tions) for the input (1 to 40)
specified by the Instance ID.
Read Monitor Status Read |Reads the monitor status of the 1 byte
of Input Total ON total ON time or contact opera- 011028 00 hex: In range
Time or Contact tion counter for the input (1 to OE hex |3D hex hex 67 hex - 01 hex: Out of range
Operation Counter 40) specified by the Instance (over monitor
ID. value)
Read Safety Input Read |Reads the normal flag status of 011028 1 byte
Normal Status the number (1 to 40) specified OE hex |3D hex hex 04 hex - 00 hex: Error
by the Instance ID. 01 hex: Normal
Read Safety input Read |Reads the cause for the normal 1 byte
Error Information flag status of the number (1 to 00 hex: No error
Cause 40) specified by the Instance ID 01 hex: Invalid configura-
being OFF (error). tion
02 hex: Test signal error
OE hex | 3D hex g;)ro 28 | 6E hex _ 03 hex: Ienrt;rrnal circuit
04 hex: Discrepancy
error
05 hex: Error in other
channel of dual
channels
Read AND of Safety Read |Reads the logical AND of the 1 byte
Input Normal Flags normal flag status for all inputs | OE hex |3E hex| 01 hex | 05Hex - 00 hex: Error
1 to 40. 01 hex: All normal
Read OR of Monitor Read |[Reads the logical OR of the 1 byte
Status of Input Total monitor status of the total ON 00 hex: All in range
ON Times or Con- time or contact operation OEHex |3EHex| 01 hex | 72Hex - 01 hex: Input out range
tact Operation counter for all inputs 1 to 40. (over monitor
Counters value)
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Setting and Monitoring Safety Output Terminals: Outputs

(NE1A-SCPU02)
Explicit Service Function Service | Class Instgzcr:emart(tirib Response
message ol D D ute ID Data size
Monitor Mode for Read [Reads the monitor mode of 1 byte
Terminal Mainte- maintenance information for the 00 hex: Total ON time
nance Information ﬁ?&lﬁ(}({l Itlg.B) specified by the OE hex | 3B hex g;):o 08 65 hex B o1 hex gz;c::ct opera-
tion counter
mode
Write  |Writes the monitor mode of 1 byte
maintenance information for the 00 hex: Total ON
output (1 to 8) specified by the 01to 08 time mode
InstF;nc(e ID. o Y 10 hex 3B hex|y o 65hex |51 hex: Contact B
operation
counter mode
SV for Output Total Read [Reads the SV of the total ON 4 bytes
ON Tm_\e or Contact time (u_nlt. seconds) olr.contact 011008 0000 0000 to FFFF
Operation Counter operation counter (unit: opera- | OE hex |3B hex hex 68 hex - FFFF hex
tions) for the output (1 to 8) (0 to 4,294,967,295)
specified by the Instance ID. R
Write |Reads the SV of the total ON 4 bytes
time (unit: seconds) or contact 011008 0000 0000 to
operation counter (unit: opera- 10 hex | 3B hex hex 68 hex |FFFF FFFF hex -
tions) for the output (1 to 8) (Oto
specified by the Instance ID. 4,294,967,295)
Read Output Total Read |[Reads the total ON time (unit: 4 bytes
ON Time or Contact seconds) or contact operation
Operation Counter counter (unit: operations) for OE hex |3B hex gl):o 08 66 hex - gg?:?:%oego to FFFF
the output (1 to 8) specified by (0 to 4,204,967,295)
the Instance ID.
Reset Output Total Reset [Resets to 0 the total ON time
ON Time or Contact (unit: seconds) or contact op- 011008
Operation Counter eration counter (unit: opera- 05 hex |[3B hex hex 66 hex - -
tions) for the output (1 to 8)
specified by the Instance ID.
Read Monitor Status Read [Reads the monitor status of the 1 byte
of Output Total ON total ON time or contact opera- 011008 00 hex: In range
Time or Contact tion of the number (1 to 8) OE hex |3B hex hex 67 hex - 01 hex: Out of range
Operation Counter specified by the Instance ID. (over monitor
value)
Read Safety Output Read [Reads the normal flag status of 011008 1 byte
Normal Flag the number (1 to 8) specified by | OE hex |3B hex hex 05 hex - 00 hex: Error
the Instance ID. 01 hex: Normal
Read Safety Output Read [Reads the cause for the normal 1 byte
Error Information flag status of the number (1 to 00 hex: No error
Cause 8) specified by the Instance ID 01 hex: Invalid configura-
being OFF (error). tion
02 hex: Overcurrent
detection
03 hex: Short-circuit
detection
04 hex: High constant
error
OE hex |3B hex |1 08 |6E hex B 05 hex: Error in other
hex channel of dual
channels
06 hex: Internal relay
circuit error
07 hex: Relay error
08 hex: Data error
between dual
channel outputs
09 hex: Detection of
short circuit
between wires
Read AND of Safety Read |Reads the logical AND of the 1 byte
Output Normal Flags normal flag status for all out- OE hex |3C hex| 01 hex |05 hex - 00 hex: Error
puts 1to 8. 01 hex: All normal
Read OR of Monitor Read |Reads the logical OR of the 1 byte
Status of Output monitor status of the total ON 00 hex: All in range
Total ON Times or time or contact operation OE hex |3C hex| 01 hex (72 hex - 01 hex: Output out of
Contact Operation counter for all outputs 1 to 8. range (over
Counters monitor value)
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Monitoring Test Output Terminals: NE1A-SCPU02

Command
Explicit message | Service Function Service | Class |Instance| Attrib- Data size Response
code ID ID ute ID
Monitor Mode for Read |Reads the monitor mode of 1 byte
Terminal Mainte- maintenance information for the 00 hex: Total ON time
nance Information test output (1 to 8) specified by OE hex 307 |(01to 08 83 hex _ mode
the Instance ID. hex |hex 01 hex: Contact opera-
tion counter
mode
Write  |Writes the monitor mode of 1 byte
maintenance information for the 00 hex: Total ON
test output (1 to 8) specified by 307 |[01to 08 time mode B
the Instance ID. 10 hex hex |hex 83 hex 01 hex: Contact
operation
counter mode
SV for Test Output Read |Reads the SV of the total ON 4 bytes
Total ON Time or time (unit: seconds) or contact
Contact Operation operation counter (unit: opera- | OE hex ﬁgz g;):o 08 86 hex - gg?:?:%%?(o(éotgFFF
Counter tions) for the test output (1 to 8) 4,204,967,295)
specified by the Instance ID. U
Write  |Writes the SV of the total ON 4 bytes
time (unit: seconds) or contact 307 011008 0000 0000 to
operation counter (unit: opera- 10 hex hex |hex 86 hex |FFFF FFFF hex -
tions) for the test output (1 to 8) (0 to
specified by the Instance ID. 4,294,967,295)
Read Test Output Read |Reads the total ON time (unit: 4 bytes
for Total ON Time or seconds) or contact operation 307 101 to 08 0000 0000 to FFFF
Contact Operation counter (unit: operations) for OE hex hex  |hex 84 hex - FFFF hex (0 to
Counter the test output (1 to 8) specified 4,204,967,295)
by the Instance ID. e
Reset Test Output Reset |Resets to 0 the total ON time
for Total ON Time or (unit: seconds) or contact 307 101 to 08
Contact Operation operation counter (unit: opera- 05 hex hex |hex 84 hex - -
Counter tions) for the test output (1 to 8)
specified by the Instance ID.
Read Monitor Status | Read |Reads the monitor status of the 1 byte
of Test Output Total total ON time or contact opera- 307 |01 to 08 00 hex: In range
ON Time or Contact tion counter for the text output OE hex hex |hex 85 hex - 01 hex: Out of range
Operation Counter (1 to 8) specified by the In- (over monitor
stance ID. value)
Read Test Output Read |Reads the normal flag status 307 101 to 08 1 byte
Normal Flag for the text output (1 to 8) OE hex hex  |hex 68 hex - 00 hex: Normal
specified by the Instance ID. 01 hex: Error
Read Test Output Read |Reads the cause for the normal 1 byte
Error Information flag of the test output (1 to 8) 00 hex: No error
Cause specified by the Instance ID 01 hex: Invalid configura-
being OFF (error). tion
307 |01to 08 02 hex: Overcurrent
OEhex | pex |hex 76 hex - detection
05 hex: High constant
error
06 hex: Undercurrent
detection
Read OR of Test Read |Reads the normal flag status of 308 1 byte
Output Normal Flags all test outputs 1 to 8. OE hex hex 01 hex 69 hex - 00 hex: All normal
01 hex: Error
Read OR of Monitor Read |Reads the logical OR of the 1 byte
Status of Test Out- monitor status of total ON time 308 00 hex: All in range
put Total ON Times or contact operation counter for | OE hex hex 01 hex 72 hex - 01 hex: Test output out
or Contact Operation all test outputs 1 to 8. of range (over
Counters monitor value)
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A-3-3

Explicit Messages: NE1A-SCPUO01

Reading General Status: NE1A-SCPUO01

Command
Explicit message | Service Function Service | Class Ly Attrib- n Response
e D stallgce ute ID Data size
gead Unit General Read |Reads the Unit's general OF hex | 39 hex | 01 hex | 6E hex _ 1byte
tatus status.
Reading I/O Area: NE1A-SCPUO01
Command
Explicit message | Service Function Service | Class [ Attrib- . Response
e D st::llgce ute ID Data size
Read I/O Area Read |Reads the Unit’s I/O data.
Instance ID Specification First and second
Range: byte offset
Local input = 01 address:
Local output/test output = 02 01. 02 0000 to 01FF
Safety input = 05 306 o hex
Safety output = 06 4Bhex | pox 8g,hand ~  |(0to511), Read data
ox Third and fourth
Address Specification Range: byte read size:
Local input: 0 or 1 0001 to 0100 hex
Local output/test output: 0 or 1 (1 to 256)
Safety input: 0 to 511
Safety output: 0 to 511
Safety Input Terminal Settings and Monitors: Input (NE1A-SCPUO01)
Command
Explicit message | Service Function Service | Class [Instance| Attrib- . Response
Data size
code ID ID ute ID
Read Safety Input Reads the normal flag status of 0110 10 1 byte
Normal Flag Read |the number (1 to 16) specified OE hex |3D hex h 04 hex - 00 hex: Error
ex ;
by the Instance ID. 01 hex: Normal
Read Safety input Reads the cause for the normal 1 byte
Error Information Read |flag of the number (1 to 16) 00 hex: No error
Cause specified by the Instance ID 01 hex: Invalid configura-
being OFF (error). tion
02 hex: Test signal error
OE hex 13D hex|®71 110 | 6E hex B 03 hex: Internal circuit
hex error
04 hex: Discrepancy
error
05 hex: Error in other
channel of dual
channels
Read AND of Safety Reads the logical AND of the 1 byte
Input Normal Flags Read |normal flag status for all inputs | OE hex |3E hex| 01 hex | 05 hex - 00 hex: Error
1to 16. 01 hex: All normal
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Setting and Monitoring Safety Output Terminals: Outputs (NE1A-SCPU01)

Command
Explicit message | Service Function Service | Class |Instance| Attrib- . Response
Data size
code ID ID ute ID
Read Safety Output Reads the normal flag status of 011008 1 byte
Normal Flag Read |the number (1 to 8) specified by | OE hex |3B hex h 05 hex - 00 hex: Error
ex :
the Instance ID. 01 hex: Normal
Read Safety Output Reads the cause for the normal 1 byte
Error Information Read |flag of the number (1 to 8) 00 hex: No error
Cause specified by the Instance ID 01 hex: Invalid configuration
being OFF. 02 hex: Overcurrent detection
03 hex: Short-circuit detection
04 hex: High constant error
OE hex 3B hex |21 98 | 6E hex B 05 hex: Error in other channel of
hex dual channels
06 hex: Internal relay circuit error
07 hex: Relay error
08 hex: Data error between dual
channel outputs
09 hex: Detection of short circuit
between wires
Read AND of Safety Reads the logical AND of the 1 byte
Output Normal Flags | Read  |normal flag status for all out- OE hex |3C hex| 01 hex | 05 hex - 00 hex: Error
puts 1to 8. 01 hex: All normal
Monitoring Test Output Terminals: NE1A-SCPU01
Command
Explicit message | Service Function Service | Class |Instance| Attrib- . Response
Data size
code ID ID ute ID
Read Test Output Reads the normal flag status of 307 101to04 1 byte
Normal Flag Read |the test output (1 to 4) specified | OE hex h 68 hex - 00 hex: Normal
ex |hex .
by the Instance ID. 01 hex: Error
Read Test Output Reads the cause for the normal 1 byte
Error Information Read |flag of the test output (1 to 4) 00 hex: No error
Cause specified by the Instance ID OE hex 307 |(01to 04 76 hex _ 01 hex: Invalid configuration
being OFF (error). hex |hex 02 hex: Overcurrent detection
05 hex: High constant error
06 hex: Undercurrent detection
Read OR of Test Reads the logical OR of the 308 1 byte
Output Normal Flags | Read  |normal flag status for all out- OE hex h 01 hex 69 hex - 00 hex: All normal
puts 1to 4. ex 01 hex: Error
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Term Definition
assembly Internal data in a device gathered as one group to be accessed externally.
Busoff Status that occurs when the error rate is extremely high over a communications cable.

An error is detected when the internal error counter exceeds a certain threshold value.
(The internal error counter is cleared when the Master is started or restarted, and it is
decremented when a normal frame is received.)

configuration

The settings for a device and a network.

connection

A logical communications path used to communicate between devices.

DeviceNet Safety

A safety network that adds a safety protocol to DeviceNet to comply with up to SIL3
according to IEC61508, up to Safety Category 4 according to EN954-1.

discrepancy time

The time period from a change in one of two inputs until the other input changes.

dual channel Using two inputs or outputs as the input or output for redundancy.
Dual Channel Complemen- Setting to evaluate that two logic states are complementary.
tary

Dual Channel Equivalent

Setting to evaluate that two logic states are equivalent.

EPI

The interval of safety data communications between the Safety Master and the Safety
Slave.

error latch time

The time period to hold an error state (control data, status data, and LED indications).

Fault Present

Several function blocks have Fault Present as an optional output. This is an error output
that indicates that the applicable function block has detected an internal logic error or an
input data timing error.

multi-cast connection

Safety I/O communications in a 1:n configuration (n = 1 to 15).

open type The open method for Safety Connection. One of three types is selected in the settings of
a connection to the Safety Master.

PFD Probability of Failure on Demand
Shows the average failure rate for a system or device demand. Used for calculating the
SIL (Safety Integrity Level) for a safety system.

PFH Probability of Failure per Hour

Shows the failure rate per hour for a system or device. Used for calculating the SIL
(Safety Integrity Level) for a safety system.

safety chain

The logical chain to actualize a safety function, that consists of the input device (sensor),
the control device (including a remote I/O device), and the output device (actuator).

safety controller (safety PLC)

A controller with high reliability used for the safety control.

safety data

Extremely reliable data, with risk reduced to a permissible level.

safety protocol

The communications h