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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 dam-
age to property.

& DANGER Indicates an imminently hazardous situation which, if not avoided, is likely to result in seri-
ous injury or may result in death. Additionally, there may be severe property damage.

&WARNING Indicates a potentially hazardous situation which, if not avoided, will result in minor or
moderate injury or may result in serious injury or death. Additionally, there may be severe
property damage.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury or in property damage.

0 Indicates required actions.
® Indicates prohibited actions.

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 Program-
ming Device displays to mean Programmable Controller.

Visual Aids

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

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

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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Other product names and company names in this manual are trademarks or registered trademarks of
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The copyright of the DeviceNet Safety DST1-series Safety /0O Terminals belongs to OMRON Corpora-
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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, photocopying, 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 con-
stantly
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errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in this
publication.
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About this Manual:

This manual describes the installation and operation of a DST1-series Safety I/O Terminals (referred

to as the DST1 in this manual).

Please read this manual carefully and be sure you understand the information provided before
attempting to install or operate the DST1. Be sure to read the precautions provided in the following

section.

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

Manual Products Contents Cat. No.
DeviceNet Safety DST1-series Safety | DST1-series Safety 1/0 Information on DST1-series | Z904
I/O Terminals Operation Manual Terminals Safety I/O Terminals
(This manual)
DeviceNet Safety System Configuration | WS02-CFSC1-E Information on using the Net- | Z905
Manual work Configurator
DeviceNet Safety Network Controller NE1A Series: Specifications, performance |Z906
Operation Manual NE1A-SCPUO01(-V1) information, and operating
NE1A-SCPUO02 procedure for NE1A-series
NE1A-SCPUO1-EIP Safety Network Controllers.
NE1A-SCPUO2-EIP
DeviceNet Safety NEOA Series Safety | NEOA Series: NEOA- Specifications, functions, and | Z916
Network Controller Operation Manual | SCPUO1 usage of the NEOA-series
Safety Network Controllers.
DeviceNet Operation Manual Describes the network configuration and connection W267

modes of a DeviceNet network. Also provides details on
connection methods, specifications, and power supply
methods to the communications systems of connection
devices, such as cables and connectors.

&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand 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
representative if you have any questions or comments.

Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties

® Exclusive Warranty

@ Limitations

® Buyer Remedy

Limitation on
Liability; Etc

Omron’s exclusive warranty is that the Products will be free from defects in
materials and workmanship for a period of twelve months from the date of
sale by Omron (or such other period expressed in writing by Omron). Omron
disclaims all other warranties, express or implied.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR
IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FIT-
NESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE PROD-
UCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims
or expenses based on infringement by the Products or otherwise of any intel-
lectual property right.

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace
(in the form originally shipped with Buyer responsible for labor charges for
removal or replacement thereof) the non-complying Product, (ii) repair the
non-complying Product, or (iii) repay or credit Buyer an amount equal to the
purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or
expenses 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. Return
of any Products by Buyer must be approved in writing by Omron before ship-
ment. Omron Companies shall not be liable for the suitability or unsuitability or
the results from the use of Products in combination with any electrical or elec-
tronic components, circuits, system assemblies or any other materials or sub-
stances or environments. Any advice, recommendations or information given
orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for
published information.

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR
PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH
THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.
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Application Considerations

Suitability of Use

Programmable
Products

xii

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the
Buyer’s application or use of the Product. At Buyer’s request, Omron will pro-
vide applicable third party certification documents identifying ratings and limi-
tations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in com-
bination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of

the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERI-
OUS RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Omron Companies shall not be responsible for the user's programming of a
programmable Product, or any consequence thereof.



Disclaimers

Performance Data

Change in
Specifications

Errors and Omissions

Data presented in Omron Company websites, catalogs and other materials is
provided as a guide for the user in determining suitability and does not consti-
tute a warranty. It may represent the result of Omron’s test conditions, and the
user must correlate it to actual application requirements. Actual performance
is subject to the Omron’s Warranty and Limitations of Liability.

Product specifications and accessories may be changed at any time based on
improvements and other reasons. It is our practice to change part numbers
when published ratings or features are changed, or when significant construc-
tion changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be
assigned to fix or establish key specifications for your application. Please con-
sult with your Omron’s representative at any time to confirm actual specifica-
tions of purchased Product.

Information presented by Omron Companies has been checked and is
believed to be accurate; however, no responsibility is assumed for clerical,

typographical or proofreading errors or omissions.
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Intended Audience

1

2

Xvi

Intended Audience

This manual is intended for the following personnel, who must have knowl-
edge of electrical systems (an electrical engineer or the equivalent).

* 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, operation, maintenance, and disposal

General Precautions

/\ WARNING

/\ WARNING

The user must operate the product according to the performance specifica-
tions described 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, amuse-
ment machines, safety equipment, and other systems, machines, and equip-
ment 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 man-
ual close at hand for reference during operation.

It is extremely important that a PLC and all PLC Units be used for the speci-
fied 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-men-
tioned applications.

This is the Operation Manual for the DST1-series Safety /0O Terminals. 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.

mRisk Assessment

The proper use of the safety device described in this Operation Manual as
it relates to installation conditions and mechanical performance and func-
tions is a prerequisite for its use. When selecting or using this safety de-
vice, 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 development stage of the equipment or facili-
ties. Suitable safety devices must be selected under the guidance of a suf-
ficient risk assessment system. An insufficient risk assessment system
may lead to the selection of unsuitable safety devices.

* Typical related international standards: ISO 14121, Safety of Machin-
ery -- Principles of Risk Assessment



General Precautions 2

m 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 international standards, such
as those listed below, and/or standards in related industries.

* Typical related international standards: ISO/DIS 12100, Safety of Ma-
chinery -- Basic Concepts and General Principles for Design
IEC 61508, Safety Standard for Safety Instrumented Systems (Func-
tional Safety of Electrical/Electronic/Programmable Electronic Safety-
related Systems)

mRole of Safety Device
This safety device is provided with safety functions and mechanisms as
stipulated in relevant standards, but suitable designs must be used to al-
low these functions and mechanisms to operate properly 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 operation.

* Typical related international standards: ISO 14119, Safety of Machin-
ery -- Interlocking Devices Associated with Guards -- Principles of De-
sign and Selection

minstallation of Safety Device
The construction and installation of systems with safety-related compo-
nents for equipment or facilities must be performed by technicians who
have received suitable training.

e Typical related international standards: ISO/DIS 12100, Safety of Ma-
chinery -- Basic Concepts and General Principles for Design IEC
61508, Safety Standard for Safety Instrumented Systems (Functional
Safety of Electrical/Electronic/Programmable Electronic Safety-relat-
ed Systems)

mComplying 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 stan-
dards for the equipment or facilities in which it is applied.

* Typical related international standards: IEC 60204, Safety of Machin-
ery -- Electrical Equipment of Machines

mObserving Precautions for Use
When putting the selected safety device to actual use, heed the specifica-
tions 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 fail-
ures, due to insufficient operating functions in safety-related components.

mMoving or Transferring Devices or Equipment

When moving or transferring devices or equipment, be sure to include this
Operation Manual to ensure that the person to whom the device or equip-
ment is being moved or transferred will be able to operate it properly.
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General Precautions 2

* 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/Programmable Electronic Safety-relat-
ed Systems)
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Safety Precautions

3

Safety Precautions

/\ WARNING

Serious injury may possibly occur due to loss of required safety functions. Do
not use test outputs of the DST1 as any safety outputs.

Serious injury may possibly occur due to loss of required safety functions. Do
not use DeviceNet standard 1/0 data or Explicit message data as any safety
data.

Serious injury may possibly occur due to loss of required safety functions. Do
not use LEDs on the DST1 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 DST1 properly so that 24-VDC line do NOT touch the safety outputs acciden-
tally or unintentionally.

Serious injury may possibly occur due to loss of required safety functions.
Ground the 0V 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.

-1} %} %]%
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Safety Precautions 3

For the DST1-MRDO08SL-1, isolating transformers, such as TR1, that are used to
isolate between overvoltage categories lll and Il must conform to IEC60742, and
the insulation between the primary input and secondary output must satisfy at
least the basic insulation standards of overvoltage category lll. One side of the
secondary output of the isolating transformer must be grounded to prevent
electrical shock in case of short-circuiting to the ground or to the frame of the
isolating transformer. To protect the isolating transformer and to prevent elec-
trical shock in case of short-circuiting to the frame, insert fuses according to
transformer specifications, i.e., at points F1, F2, and F3.

400V AC/230V AC DST1-MRDO8SL-1

RcHO

&

F1 F3
| — | —
— 1 | IS

TR1 g

— 1 .

F2 j_

FeD FTD FsD =
F1 to F8: Fuses

TR1: Isolating transformer

MA ;ﬁﬁ
MA and MB: Electromagnetic switches
mB l 1 1

Load

- .
] I

Overvoltage category

Serious injury may possibly occur due to loss of required safety functions.
Clear the previous configuration data before connecting devices to the network.

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

Serious injury may possibly occur due to loss of required safety functions. Per-
form user testing and confirm that all device configuration data and operations
are correct before starting system operation.

Serious injury may possibly occur due to loss of required safety func-
tions.When replacing a device, configure the replacement device appropriately
and confirm that it operates correctly.

For Model DST1-MRDO08SL-1, insert a fuse rated at 3.15 A or less for each output
terminal to protect safety output contacts from welding. Confirm the fuse selec-
tion with the fuse manufacturer to ensure the dependability of the characteris-
tics of the connected load.

Serious injury may possibly occur due to loss of safety functions. Use appropri-
ate devices according to the requirements given in the following table.

SOOee®
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Safety Precautions

Control device Requirements

IEC/EN 60947-5-1.

Emergency stop switches Use approved switches with a direct opening mechanism complying with

Door interlocking switches | Use approved switches with a direct opening mechanism complying with
Limit switches IEC/EN 60947-5-1 and capable of switching micro-loads of 4 mA at 24 V DC.

lations, and rules in the country where it is used.

Safety sensors Use approved sensors complying with the relevant product standards, regu-

Relays with forcibly guided | Use approved relays with forcibly guided contacts complying with IEC

of safety category.

contacts 61810-3. For feedback purpose, use devices with contacts capable of
Contactors switching micro-loads of 4 mA at 24 V DC.
Other devices Evaluate whether devices used are appropriate to satisfy the requirements

Security Measures

Anti-virus protection

Install the latest commercial-quality antivirus software on the computer connected to
the control system and maintain to keep the software up-to-date.

@

Security measures to prevent unauthorized access
Take the following measures to prevent unauthorized access to our products.
* Install physical controls so that only authorized personnel can access control sys-
tems and equipment.

* Reduce connections to control systems and equipment via networks to prevent
access from untrusted devices.

¢ Install firewalls to shut down unused communications ports and limit communica-
tions hosts and isolate control systems and equipment from the IT network.

e Use a virtual private network (VPN) for remote access to control systems and
equipment.

¢ Adopt multifactor authentication to devices with remote access to control systems
and equipment.

* Set strong passwords and change them frequently.

* Scan virus to ensure safety of USB drives or other external storages before con-
necting them to control systems and equipment.

O

Data input and output protection
Validate backups and ranges to cope with unintentional modification of input/output
data to control systems and equipment.
* Checking the scope of data
» Checking validity of backups and preparing data for restore in case of falsification
and abnormalities
» Safety design, such as emergency shutdown and fail-soft operation in case of
data tampering and abnormalities

©

Data recovery
Backup data and keep the data up-to-date periodically to prepare for data loss.

When using an intranet environment through a global address, connecting to an unau-
thorized terminal such as a SCADA, HMI or to an unauthorized server may result in
network security issues such as spoofing and tampering. You must take sufficient
measures such as restricting access to the terminal, using a terminal equipped with a
secure function, and locking the installation area by yourself.

2L~
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Operating Environment Precautions 4

When constructing an intranet, communication failure may occur due to cable discon-
nection or the influence of unauthorized network equipment. Take adequate mea-
sures, such as restricting physical access to network devices, by means such as
locking the installation area.

When using a device equipped with the SD Memory Card function, there is a security
risk that a third party may acquire, alter, or replace the files and data in the removable
media by removing the removable media or unmounting the removable media. Please

take sufficient measures, such as restricting physical access to the Controller or taking
appropriate management measures for removable media, by means of locking the
installation area, entrance management, etc., by yourself.

4 Operating Environment Precautions

mHandle with Care

Do not drop the DST1 to the ground or excessive vibration or mechanical
shocks. The DST1 may be damaged and may not function properly.

miInstallation and Storage Environment
Do not use or store the DST1 in any of the following locations.
* 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 tem-
perature

* 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 countermeasures when installing systems in
the following locations. 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

This is a class A product. In residential areas it may cause radio interference,
in which case the user may be required to take adequate measures to reduce
interference.

mInstallation/Mounting
* Use the DST1 within an enclosure with IP54 protection or higher of IEC/
EN 60529.
* Use DIN rail (TH35-7.5 according to IEC60715) for placing the DST1 into
the control board.

¢ Mount the DST1 to DIN rails with attachments (TYPE PFP-M, not incor-
porated to this product), not to drop out of rails by vibration etc.

xxii



Operating Environment Precautions 4

¢ Spacing should be available around the DST1 at least 50 mm from its top
and bottom surfaces for ventilation and wiring.

minstallation/Wiring
¢ Use the following to wire external I/O devices to the DST1.

Solid wire 0.21t02.5 mm2 AWG 24 to 12
Standard (Flexible) wire 0.34to 1.5 mm2 AWG 22 to 16

* Disconnect the DST1 from power supply when wiring. Devices connected
to DST1 may operate unexpectedly.

* Properly apply the specified voltage and current to the DST1 inputs. Con-
necting a DC power supply that exceeds the ratings, connecting any AC
power supply, or applying any current that exceeds the specified 1/0
power supply current to the 1/0 terminals may result in failure of the spec-
ified functions, may diminish safety functions, or may damage the DST1
(including burning damage).

* Do not wire any other Units or external devices from the I/O power supply
terminals of the DST1.

¢ Be sure to separate the communication cable and the 1/O cable from the
high-voltage/ current lines.

* Be careful not to catch your fingers when attaching connectors to the
plugs on the DST1.

* Mount the screws on DeviceNet Connectors and I/O Connectors correctly
(0.25t0 0.3 N'm).

* Incorrect wiring may lead to loss of safety function. Wire conductors cor-
rectly and verify the operation of the DST1 before commissioning the sys-
tem in which DST1 is incorporated.

 After wiring is completed, be sure to remove label for wire clipping pre-
vention on the DST1 to enable heat to escape for proper cooling.

mPower Supply Selection
Use a DC power supply that satisfies the following requirements.

¢ The secondary circuits of the DC power supply must be isolated from its
primary circuit by double insulation or reinforced insulation.

* The DC power supply must satisfy the requirements of class 2 circuits or
limited voltage/current circuit stated in UL 508.

* The output hold time must be 20 ms or longer.

* The DC power supply must satisfy the SELV requirements given in IEC/
EN 60950-1 or EN 50178.

mPeriodical Inspection and Maintenance

* Disconnect the DST1 from power supply when replacing it. Devices con-
nected to the DST1 may operate unexpectedly.

¢ Do not dismantle, repair, or modify the DST1. It may lead to loss of its
safety functions.

mDisposal
* Be careful not to get injured when dismantling the DST1.
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Additional Precautions According to ANSI/ISA 12.12.01
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Additional Precautions According to ANSI/ISA 12.12.01

DST1-ID12SL-1 and DST1-MD16SL-1 are suitable for use in Class |, Div. 2,

Group A, B, C, D or Non-Hazardous Location Only.

WARNING - Explosion Hazard - Substitution of Components May Impair Suit-

ability For Class |,

WARNING - Explosion Hazard - Do not Disconnect Equipment Unless Power

Div. 2.

Has Been Switched Off Or The Area Is Known To Be Non-Hazardous.

Regulation and Standards

The DST1 Series has received the following certifications.

Certifying
organization

Standards

TUV Rheinland

IEC 61508 Part 1-7

EN ISO 13849-1: 2015

EN ISO 13849-2

IEC 61131-2

EN 62061

IEC 61326-3-1

EN 60204-1

EN ISO 13850

NFPA 79

ANSI RIA15.06, ANSI B11.19

UL (See note.)

ANSI/UL 1998

UL 508

ANSI/ISA 12.12.01 (except for DST1-MRD08SL-1)
IEC 61508

CSA C22.2 No. 142

CSA C22.2 No. 213 (except for DST1-MRDO08SL-1)

HEConformance to KC Certification

When you use this product in South Korea, observe the following precautions.

LA 7| 7| 2 A
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Glossary

7 Glossary

Term Description
idle data Data sent when the originating application is in an inexecutable state.
assembly Internal data in a device gathered as one group to be accessed externally.

safety data

Data with high reliability.

error latch time

The time period to hold an error state (control data, status data, and LED indi-
cations).

open type The open method for Safety Connection. One of three types is selected in the
settings of a connection to the Safety Master.

connection A logical communications path used to communicate between devices.

configuration The settings for a device and a network.

single channel Using only one input or output as the input or output.

standard A device or device function to which safety measures are not applied.

safety controller (safety PLC)

A controller with high reliability used for the safety control.

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 protocol

The communications hierarchy added to actualize highly reliable communica-
tions.

safety signature

A certificate of the configuration data issued to a device from the Network Con-
figurator. The device verifies that the configuration data is correct by using the
safety signature.

test pulse A signal used to detect external wiring coming into contact with the power sup-
ply (positive) or short circuits between signal lines.
dual channel Using two inputs or outputs as the input or output for redundancy.

Dual Channel Complementary

Setting to evaluate that two logic states are complementary.

Dual Channel Equivalent

Setting to evaluate that two logic states are equivalent.

Busoff

Status that occurs when the error rate is extremely high over a communica-
tions cable. An error is detected when the internal error counter exceeds a cer-
tain threshold value. (The internal error counter is cleared when it is started or
restarted.)

DeviceNet Safety

A safety network that adds a safety protocol to DeviceNet to comply with
IEC61508 SIL3, EN954-1 Safety Category 4.

discrepancy time

The time period from a change in one of two inputs until the other input
changes.

EPI

The interval of safety data communications between the Safety Master and the
Safety Slave.

multi-cast connection

Safety I/0O communications in a 1:n configuration (n = 1 top 15).

single-cast connection

Safety /0O communications in 1:1 configuration.

TUNID The UNID of the local node. Usually the TUNID is set from the Network Config-
urator.
UNID A identifier to specify one device in all the network domains. Values combining

the network address and the node address are used.

XXV



Glossary

XXVi



1-1

1-3

1-4

1-5

1-6

1-7

OVEIVIEW . . oottt e e
1-1-1  About the DST1-series Safety I/O Terminals. . ................
1-1-2  DSTI-series Safety I/O Terminals Features...................
Standard Models . . . ... .
1-2-1  Input Terminals and I/O Terminals. .. .......................
1-2-2  Logic Terminals . ......... ... ... ...,
Functions. . ... ...
1-3-1  Functions Supported by All DST1-series Terminals ............
1-3-2  Input Terminals and I/O Terminals. .. .......................
1-3-3  Logic Terminals . ........... ... .. i,
Description of Safety Functions .. ........... ... .. ... . ..
1-4-1  DSTl-series Safety I/O Terminals . .........................
1-4-2  Safety Inputs. . ...t
1-4-3  Safety Outputs .. ....... ottt
1-4-4  J/OStatusData .......... .ot
Logic Functions. . . . ... ...
I-5-1  OVeIVIEW. . oottt e e
1-5-2  Restrictions on the DST1-XDO808SL-1......................
1-5-3  Parameters ThatCanBe Set............. ... ... ... ... ... ..
Monitoring Functions . . ............ .
1-6-1  Monitoring Status . . .. ..o vt
1-6-2  Monitoring Parameters................. .. .. .. .. ... ......
1-6-3  Monitoring the Error History . ......... ... .. ... ... ... .....
Maintenance Functions of DST1-series Safety I/O Terminals . ...........
1-7-1  Network Power Supply Voltage Monitor.....................
1-7-2  Monitoringthe RunHours . ......... ... .. ... ...........
1-7-3  Last Maintenance Date. . ......... ... . ... ... ... . ....
1-7-4  Monitoring the Contact Operation Counters ..................
1-7-5  Monitoring the Total ON Times . . .. ........................

1-7-6

Monitoring the Operation Time

SECTION 1
Overview

O O 0 3 O O L L L W D BN

DWW LW NN NN N NN = = e e
e N - T A =T N I BV, B US e CEE N B R N * ) T Y, I )



Overview Section 1-1
1-1  Overview
1-1-1  About the DST1-series Safety I/O Terminals

The DST1-series Safety I/O Terminals support the DeviceNet Safety  proto-
col and provide various functions for the Safety System. The DST1-series
Safety I/O Terminals allow the user to construct a safety control/network sys-
tem that meets the requirements for Safety Integrity Level (SIL) 3 according to
IEC 61508 (Functional Safety of Electrical/Electronic/ Programmable Elec-
tronic Safety-related Systems) and the requirements for Safety Category 4
according to EN 954-1.

The DST1-series Safety 1/0 Terminal’s safety 1/O data is transmitted through
safety I/0 communications conforming to the DeviceNet Safety Protocol, and
the data processing is performed in conducted in the Safety Network Control-
ler (NE1A-SCPUO1).

Also, the status of the safety I1/0 data can be monitored in a standard PLC in
an existing DeviceNet network using standard 1/0 communications or explicit
message communications.

The DST1-XD0808SL-1 Logic Terminal has built-in logic functions. This
enables direct control of local outputs from local inputs, allowing reaction time
to be shortened.

Network Configurator Safety Network Controller - Standard PLC )
|:| I:l DeviceNet Master Unit
g 4 4 7'y
DeviceNet i
{ ] ] [ ] ] W]
| | i e T~ -
] 1
1 1
i Safety I/O communications Safety /O communications E
i | Standard I/0O communications
1 1
| 1
v Safety /0 Terminal v

Safety I/0 Terminal

Logic Terminal

[

Input Terminal

‘f 1/O Terminal
[

! [ ==

Emergency Stop Switch

!

:ré

Contactor Contactor

Safety Door Switch Valve

Safety Light Curtain
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1-1-2 DST1-series Safety I/O Terminals Features

Safety Inputs

* Semiconductor output devices such light curtains can be connected as
well as contact output devices such as emergency stop switches.

¢ Faults in external wiring can be detected.

¢ Input delays (ON delays and OFF delays) can be set.

¢ Pairs of related local inputs can be set to Dual Channel Mode in order to
be compliant with the Category 4 standards.
When Dual Channel Mode is set, the input data patterns and the time dis-
crepancy between input signals can be evaluated.

Test Outputs
¢ 4 independent test outputs are available to use.

¢ A disconnected external indicator lamp can be detected. (Can be set for
the T3 Terminal only.)

* Test outputs can be used as power supply terminals to devices such as
Sensors.

* Test outputs can be used as the standard output terminals for monitor
outputs.

Safety Outputs

M Semiconductor Outputs

¢ Pairs of related local outputs can be set to Dual Channel Mode in order to
be compliant with the Category 4 standards.
When Dual Channel Mode is set, the output data patterns can be evalu-
ated.

¢ The rated output current is 0.5 A max. per output.

B Relay Outputs
¢ Pairs of related output terminals can be set to Dual Channel Mode in
order to be compliant with the Category 4 standards.
When Dual Channel Mode is set, the output data patterns can be evalu-
ated.
¢ The rated output current is 2 A max. per output.

¢ The safety relays can be replaced.

DeviceNet Safety Communications
As a Safety Slave, a DST1-series Safety /0O Terminal can perform safety 1/0
communications on up to four connections (or up to two connections for the
DST1-XD0808SL-1).

DeviceNet Standard Communications
As a Standard Slave, the DST1-series Safety /0O Terminals can perform stan-
dard 1/0 communications with one Standard Master with up to two connec-
tions.
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System Startup and Error Recovery Support
e Error information can be checked by using the error log function or the
indicators on the front of the DST1-series Safety I/O Terminals.

e The DST1-series Safety I/O Terminal’'s safety I/O data and internal status
information can be monitored from a Standard PLC by allocating the infor-
mation in the standard Master. In the same way, the information can be
monitored from a safety PLC by allocating the information in the Safety
Master.

Access Control with a Password

The DST1-series Safety I/O Terminals configuration data is protected by a
password.

I/0 Connector Connection/Disconnection
¢ The I/0O Connector can be connected and disconnected.

¢ The I/O Connector is structured to prevent incorrect connection.

Cage Clamp Wiring
Cables can be wired without terminal screws.

Maintenance Functions

The DST1-series Safety I1/0 Terminals are equipped with maintenance func-
tions, such as a contact operation counter and cumulative ON time monitor.

Logic Functions (DST1-XD0808SL-1 Only)
e The DST1-XD0808SL-1 Logic Terminal is provided with basic logic
parameters, such as AND and OR.

¢ This enables direct control of DST1-XD0808SL-1 local outputs from local
inputs without involving NE1A safety logic.
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1-2 Standard Models

As shown in the following tables, the DST1 Series consists of Input Terminals,
I/O Terminals, and Logic Terminals.

1-2-1  Input Terminals and I/O Terminals

Model I/0 capacity
Safety Test outputs Safety outputs
inputs Semiconductor Relay
outputs outputs
DST1-ID12SL-1 12 inputs |4 outputs - -
(See note.)
DST1-MD16SL-1 8 inputs 4 outputs 8 outputs -
(See note.)
DST1-MRDO08SL-1 4 inputs 4 outputs - 4 outputs
(See note.)

Note Each test output can be set to function as a test output or a standard output.
Test outputs are used in combination with a safety input. Broken wires in an
external indicator can be detected for terminal T3 only.

1-2-2 Logic Terminals

Model I/0 capacity
Safety Test outputs Safety outputs
inputs Semiconductor Relay
outputs outputs
DST1-XD0808SL-1 8 inputs 4 outputs 8 outputs -
(See note 1.)

Note (1) Each test output can be set to function as a test output or a standard out-
put. Test outputs are used in combination with a safety input. Broken
wires in an external indicator can be detected for terminal T3 only.

(2) Use Network Configurator version 2.0 or higher to set the DST1-
XDO0808SL-1.
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1-3 Functions

1-3-1  Functions Supported by All DST1-series Terminals
Function | Description Reference

Safety 1/0

Safety inputs The DST1-ID12SL-1 supports 12 safety inputs. 1-4 Descrip-
The DST1-MD16SL-1 supports 8 safety inputs. tion of Safety
The DST1-MRDO08SL-1 supports 4 safety inputs. Functions
The DST1-XD0808SL-1 supports 8 safety inputs. SECTION 5

Input circuit diagnosis | Diagnoses internal circuits and external devices and wiring using test DST7, Senes
pulses. Specifica-

tions

Input delays (ON or The input time constant can be set from 0 to 126 ms in units of 6 ms. This

OFF) function can be used to reduce the effects of chattering and external
noise.

Dual channel evalua- | Dual channel evaluation can be used to evaluate the discrepancy time

tion between two associated local input data items or input signals.

Test outputs Four independent test outputs are supported. Test outputs are used in 1-4 Descrip-
combination with safety inputs. Depending on the settings, they can also | tion of Safety
be used as signal output terminals. Functions

Broken wire detection | Broken wires can be detected for terminal T3. SECTION,5
(terminal T3 only) gsgﬂtgzr’es
Overcurrent detection | When an overcurrent is detected, the output is turned OFF to protect the ticl))ns

and protection circuit.

Safety outputs The DST1-MD16SL-1 supports 8 safety outputs. 1-4 Descrip-
The DST1-MRDO08SL-1 supports 4 safety outputs. tion of Safety
The DST1-XD0808SL-1 supports 8 safety outputs. Functions

Output circuit diagnosis | Diagnoses internal circuits and external devices and wiring according to SECTION,5
(See note.) test pulses. gSeT(Ji f,%gr les
Overcurrent detection | When an overcurrent is detected, the output is turned OFF to protect the tigns
and protection (See circuit.
note.)
Dual channel evalua- | When an error occurs at one of two associated local outputs, the dual
tion channel evaluation sets the two outputs to the safe state without relying
on a user program.

DeviceNet Communications

Safety Slaves DST1-series Terminals can be operated as DeviceNet Safety Slaves. Not | SECTION 3
only specified 1/O areas, but also internal status information can be Configuration
assigned in Safety Masters.

Standard Slaves DST1-series Terminals can be operated as Standard Slaves. Not only SECTION 3
specified 1/O areas, but also internal status information can be assigned in | Configuration
Standard Masters.

Explicit message commu- | Internal status information can be read by using a service for explicit mes- | Appendix 1:

nications sages. DeviceNet

Explicit Mes-
sages

Automatic baud rate The baud rate is automatically set to the baud rate of the network. -

detection

System Startup and Error Recovery Support

Error history Internally saves information on errors that are detected. 7-3 Error His-

tory

Online monitoring Internal status information and I/O data can be read using the Network 1-6 Monitor-
Configurator. ing Functions
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Function Description | Reference
Other Functions
Configuration lock After configuration data has been downloaded and verified, the configura- | Section 3 in
tion data that has been saved internally can be locked. DeviceNet
Reset DST1-series Terminals can be reset using a service from the Network Safety Sys-
Configurator. ﬁzrtz)gonﬂgu-
Password A password can be set to prevent the DST1-series Terminal from being | pjanyal (Cat.
accessed unintentionally. No. Z905)
Note  Except for the DST1-MRDO8SL-1.
1-3-2 Input Terminals and I/O Terminals

The following functions are provided by the DST1-ID12SL-1, DST1-MD16SL-

1, and DST1-MRDO8SL-1.

Function | Description | Reference
Maintenance
Network power supply The present, bottom, and peak values for the network power supply volt- | 7-7 Mainte-
voltage monitor age can be recorded in the DST1-series Terminal. nance Func-
Unit conduction time moni- | The total ON time (unit: 0.1 h) of the internal circuit power can be calcu- | tions of
tor lated and recorded in the DST1-series Terminal. gsfg's;ges
Unit name The user can record a name or comment for each DST1-series Terminal, Term%)als

using up to 32 characters.

I/O comments

The user can record a name or comment for each 1/0 terminal, using up to
32 characters.

Last maintenance date

The date on which maintenance was last performed can be written in the
DST1-series Terminal.

I/O power status monitor

Can be used to check whether the 1/0 power is ON.

Contact operation
counters

Can be used to count the number of times each input or output contact
changes from OFF to ON (maximum resolution of 50 Hz) and to record the
total in the DST1-series Terminal.

Total ON time monitor

Can be used to calculate the total ON time for each input or output contact
(unit: s) and to record the total in the DST1-series Terminal.

Operation time monitor

Can be used to measure the time from when an output contact turns OFF
until an input contact turns OFF (unit: ms) and to record the time in the
DST1-series Terminal.
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1-3-3 Logic Terminals

These functions are provided by the DST1-XD0808SL-1.

Function | Description Reference
Logic Functions
Logic functions The DST1-XD0808SL-1 provides basic logic parameters, such as AND 1-5 Logic
and OR. This enables direct control of local outputs from local inputs, Functions
reducing reaction time.
Safety 1/0
Output ON/OFF delays The output time constant can be set from 0 to 300,000 ms, in increments | 7-5 Logic
of 100 ms. Functions
Additional output setting Any of the following outputs can be set: Same or inverse values for safety
output terminal and another safety output, output indicating operating
mode, output indicating normal status, and reset request outputs.
Maintenance
Network power voltage The present, bottom, and peak values for the network power supply volt- | 7-7 Mainte-
monitor age can be recorded in the DST1-series Terminal. nance Func-
Unit conduction time moni- | The total ON time (unit: 0.1 h) of the internal circuit power can be calcu- | fions of
tor lated and recorded in the DST1-series Terminal. DST1-series
i - - Safety I/O
Unit name The user can record a name or comment for each DST1-series Terminal, | Torminals

using up to 32 characters.

I/O comments

The user can record a name or comment for each 1/O terminal, using up to
32 characters.

Last maintenance date

The date on which maintenance was last performed can be written in the
DST1-series Terminal.

I/O power status monitor

Can be used to check whether the I/O power is ON.

Contact operation
counters (See note.)

Can be used to count the number of times each input or output contact
changes from OFF to ON (maximum resolution of 50 Hz) and to record the
total in the DST1-series Terminal.

Total ON time monitor
(See note.)

Can be used to calculate the total ON time for each input or output contact
(unit: s) and to record the total in the DST1-series Terminal.

Note

Not including test output terminals.
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1-4 Description of Safety Functions

1-4-1 DST1-series Safety I/O Terminals

Safe State

The following status is treated as the safe state by the DST1-series Safety 1/0
Terminals.

 Safety outputs: OFF
¢ QOutput data to network: OFF

Outputs to network: OFF
DeviceNet >
Safe
state
—A—
Y Inputs
Outputs: OFF

Therefore, the DST1-series Safety I/O Terminals must be used for applica-

tions in which it enters into safe state when the safety outputs turn OFF and
the output data to the network turns OFF.

Self-diagnosis Functions

Self-diagnosis is performed when the power is turned ON and periodically
during operation. If an error occurs, it will be treated as a fatal error (the MS

indicator will light in red), and the safety outputs and output data to the net-
work will turn OFF.

Access Control by Password

After configuration data had been downloaded and verified, the configuration

data within the DST1-series Safety I/O Terminals can be protected by a pass-
word.

Network Configurator

Password setting

\ DeviceNet network

\ Configuration data
\ downloaded.

DST1 Safety I/O Terminal \ y
.

Configuration data —
|:| —

Note

Refer to the System Configuration Manual (Cat. No. Z905) for password set-
ting.
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1-4-2 Safety Inputs

Safety Inputs with Test Pulses (Input Circuit Diagnosis)

A test output is used in combination with a safety input. Specify the corre-
sponding test output terminal to use as the test source. The test output termi-
nal is used as a power supply to connect an external input device to the safety
input terminal.

Example: DST1-ID12S-1

Here, INO and TO are used in combination,

Iviv]oJt1]a[alals]e]|7]

lelle |

rol Ti{To[Ti]TO[T1]TO[T1]

24V DC output with test pulse
Safety input
terminal

External contact

Ly
24V

A test pulse is output from the test output terminal to diagnose the internal cir-
cuit when the external input contact turns ON. Using this function, short-cir-

cuits between input signal lines and the power supply (positive side), and
short-circuits between input signal lines can be detected.

—n
24V /
/l -
!
“I
t 24V
1 oV
TO :
i
1
".
v 7 External contact
‘\
INO & *

™ Short-circuit between input signal line and
[ power supply (positive side)

T1

7 External contact

=

=
1 .\.\

/V‘\~_,~______ o

Short-circuit between input signal lines
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If an error is detected, safety input data and individual safety input status will

turn OFF.
* Normal
24V
TO
oV
ON |
External device | |
OFF
on ||
INO
OFF
ON
Safety input 0
OFF
Remote
I/O data ON
Status of safety
input 0
OFF
* Error
24V
TO
oV
ON L
External device | |
OFF
on |
INO
OFF
ON Error
Safety input 0
OFF
Remote
I/O data
Status of safety
input 0
npu OFF

Setting Dual Channel Mode and Discrepancy Time

The consistency between signals on two channels can be evaluated. Either of
the following settings can be selected. This function monitors the time during
which there is a discrepancy in the logic between the two channels set as dual
channels. If the length of the discrepancy exceeds the set discrepancy time (0
to 65,530 ms, in increments of 10 ms), the safety input data and the individual
safety input status will turn OFF for both inputs.

IMPORTANT The dual channel function is used with 2 consecutive inputs that start from
even input numbers: inputs 0 and 1, inputs 2 and 3, inputs 4 and 5, etc.

11
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The following table shows the relation between terminal input and remote 1/O

data.
Dual channel mode Input terminals Remote I/O data Meaning of
INO IN1 Safety input | Safety input data
0 1

Dual Channel Equiv- |0 0 0 0 OFF
alent 0 1 0 0 OFF

1 0 0 0 OFF

1 1 1 1 ON
Dual Channel Com- |0 0 0 1 OFF
plementary 0 1 0 1 OFF

1 0 1 0 ON

1 1 0 1 OFF
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Dual Channels, Equivalent
The status is treated as normal when both channels are ON or OFF. If one
channel is ON and the other channel is OFF, it will be treated as an error, and
the safety input data and the individual safety input status will turn OFF for

both inputs.
* Normal
ON |
INO
OFF i
ON | |
IN1 | |
OFF
Discrepancy time
ON
— Safety input 0
OFF
R ‘ ON
emote .
/O data Safety input 1
OFF
| Status of safety

inputs 0 and 1

OFF
* Error
ON
INO |
OFF i
ON | |
IN1 | |
OFF
Discrepancy time
ON
— Safety input 0
OFF
R ; ON
emote ’
/O data Safety input 1
OFF
Error
| Status of safety ON

inputs 0 and 1
OFF

13
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Dual Channels, Complementary

Error Recovery

14

The status is treated as normal when one channel is ON and the other chan-
nel is OFF. When both channels are ON or both channels are OFF, it is
treated as an error, and the safety input data and the individual safety input
status will turn OFF for both inputs.

* Normal
ON |
INO
OFF i
ON | |
IN1 | |
OFF
Discrepancy time
ON
— Safety input 0
OFF
ON
ESEZE Safety input 1
OFF
| Status of safety
input 1
inputs 0 and OFF
* Error
ON
INO |
OFF i
ON | |
IN1 | |
OFF
Discrepancy time
ON
— Safety input O
OFF
ON
:jgzzg Safety input 1
OFF
Error
ON
| Status of safety

inputs 0 and 1
OFF

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

* The cause of the error must be removed.

* The error latch time must have passed.

* The input signal must return to an inactive state and there must be no error condition
detected. (e.g., by pressing the emergency stop switch or opening a door)
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Input Delays
ON Delay
An input signal is treated as being OFF during the ON delay setting time (0 to
126 ms, in increments of 6 ms) after the input contact’s rising edge. The input
will turn ON only if the input contact remains ON after the ON delay time has
elapsed. This helps prevent chattering of the input contacts.
ON c
IN
OFF ;
ON i '
Remote I/O data !
Safety input 1
OFF r
: 1
! ON delay !
OFF Delay

An input signal is treated as being ON during the OFF delay setting time (0 to
126 ms, in increments of 6 ms) after the input contact’s falling edge. The input
will turn OFF only if the input contact remains OFF after the OFF delay time
has elapsed. This helps prevent chattering of the input contacts.

ON
IN
OFF

i
1

]

:

|

ON .

Remote I/O data !
]

1

1

1

]

1

Safety input
OFF

A
'

OFF delay

1-4-3 Safety Outputs

Safety Outputs with Test Pulses (Output Circuit Diagnosis)

When the output is ON, the test pulse is turned OFF for 580 us in a cycle of
648 ms. Using this function, short-circuits between output signal lines and the
power supply (positive side) and short-circuits between output signal lines can
be detected.

If an error is detected, the safety output data and the individual safety output
status will turn OFF.

IMPORTANT To prevent the test pulse from causing the connected device to malfunction,
pay careful attention to the input response time of the device.

ON

our H H
OFF

—||-—580 us

648 ms

Dual Channel Setting

When both channels are normal, the outputs can be turned ON.

15
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The status is treated as normal when both channels are normal. If an error is
detected for one channel, the safety output data and the individual safety out-
put status will turn OFF for both channels.

* Normal
ON
ouTo
OFF
ON
OUT1
OFF
ON
Remote Status of safety
I/O data| outputs 0 and 1
OFF
* Error
ON
ouTo
OFF
ON
OuUT1
OFF
Error
ON
Remote | Status of safety
I/O data| outputs 0 and 1

OFF

Error Recovery

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.

¢ Error latch time must have passed.

* The output signals to the output I/0O tags from the user application that
correspond to the safety output must go inactive.

1-4-4 1/0O Status Data

In addition to I/0O data, the DST1-series Safety I/O Terminals support status
data to check the /O circuits. The status data includes the following data, for
which remote I/O communications can be performed.

* Normal Flags (ON when there is no faults in the internal circuit and the
external wiring)

* An AND Flag of the Normal Flags

¢ Qutput monitors (the actual output ON/OFF status)

Normal Flags

Normal Flags indicates whether each safety input, safety output, or test output
is normal (normal status: ON, error status: OFF).

16
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Output Monitors

The outputs monitors indicated the actual ON/OFF status of the safety out-

puts.

1-5 Logic Functions
The DST1-XD0808SL-1 supports logic functions.

1-5-1

Overview

Safety logic control can be easily performed by setting a combination of I/O
data from local I/O terminals and remote I/O data from a Standard Master or
Safety Master with the logic operations supported by the DST1-XD0808SL-1.
In addition, the safety status can be monitored from standard controls by
using the safety output terminals as additional outputs and outputting data
such as error information.

Note (1) Refer to the NEOA Series Safety Network Controller Operation Manual
(Cat. No. Z916) for details on functions and setting methods.

(2) Some NEOA-SCPUO1 functions are not supported by the DST1-
XD0808SL1. Refer to 1-5-2 Restrictions on the DST1-XD0808SL-1 for

details

1-5-2 Restrictions on the DST1-XD0808SL-1

NEOA Series Safety Network Controller Operation Manual

Restrictions on the DST1-XD0808SL-1

Section Item

6-3-1 Starting the Safety Wizard Network settings cannot be made.

6-3-4 Setting Networks Network settings cannot be made.

6-4-1 Safety Input Evaluation Enable switches cannot be set.
User mode switches cannot be set.
Input ON-delay and OFF-delay times must be set from 0
to 126 ms (in 6-ms increments).

6-4-2 Input Condition Operations Refer to 1-5-3 Parameters That Can Be Set for the input
condition signals that can be set.

6-4-3 Reset Operation Refer to 1-5-3 Parameters That Can Be Set for the reset
condition signals that can be set.

6-4-4 Output Condition Operations Refer to 1-5-3 Parameters That Can Be Set for the output
condition signals that can be set.

6-4-5 Welding Check (EDM: External Device Moni- | Refer to 1-5-3 Parameters That Can Be Set for the feed-

toring) Operation back signals that can be set.
6-4-6 Safety Output Evaluation Refer to 1-5-3 Parameters That Can Be Set for the addi-

tional outputs that can be set.

17
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1-5-3 Parameters That Can Be Set

Data That Can Be Set for Input Condition Signals = =

Name Option Setting range
Input condi- | Remote 1/O Remote safety I/O data (received from Safety Master through the
tion signal network)
Input 0 to Input 5 | Safety input terminals INO to IN5

The following data is used for remote 1/O data. For details on remote 1/O allo-
cations, refer to 3-2-4 I/O Assembly Data.

Bit7 | Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved for Input Input Input Input Input Input
system. condition |condition |condition |condition |condition |condition

signal signal signal signal signal signal
No. 5 No. 4 (4/5) | No. 3 No. 2 (2/3) | No. 1 No. 0 (0/1)

Example 1: INO and IN1 Used in Single Channel Mode
INO input condition signal:  Bit 0 input condition signal 0 (0/1)
is used.
IN1 input condition signal:  Bit 1 input condition signal 1 is used.

Example 2: INO and IN1 Used in Dual Channel Mode
INO input condition signal:  Bit 0 input condition signal 0 (0/1)
is used.
IN1 input condition signal:  Not Used.

Data That Can Be Set for Reset Signals = =

Name Option Setting range
Reset signal | Remote 1/O Remote safety I/O data (received from Safety Master or Standard
Low-High- Master through the network) used for a Low-high-Low reset.
Low

Remote I/O Remote safety I/O data (received from Safety Master or Standard
Rising Edge | Master through the network) used for a Rising Edge reset.

IN6 Low- The IN6 terminal is used for a Low-High-Low reset.
High-Low

IN6 Rising The IN6 terminal is used for a Rising Edge reset.
Edge

IN7 Low- The IN7 terminal is used for a Low-High-Low reset.
High-Low

IN7 Rising The IN7 terminal is used for a Rising Edge reset.
Edge

The following data is used for remote I/O data. For details on remote I/O allo-
cation, refer to 3-2-4 I/O Assembly Data.

Bit 7 | Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Reserved for system. | Reset sig- | Reset sig- | Reset sig- | Reset sig- | Reset sig- | Reset sig-
nal nal nal nal nal nal
No.5 No.4 (4/5) | No.3 No.2 (2/3) | No.1 No.0 (0/1)

Example 1: INO and IN1 Used in Single Channel Mode
INO reset signal: Bit O reset signal 0 (0/1) is used.
IN1 reset signal: Bit 1 reset signal 1 is used.

Example 2: INO and IN1 Used in Dual Channel Mode
INO reset signal: Bit O reset signal 0 (0/1) is used.
IN1 reset signal: Setting not required.
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Data That Can Be Set for Safety Input Logic Result or Remote I/O /= =

Name Option Setting range
Output condi- | Remote I/O Data received from Safety Master or Standard Master through the
tion signal network
INO to IN5 Safety input logic operation result

The following data is used for remote I/O data. For details on remote I/O allo-
cations, refer to 3-2-4 I/0 Assembly Data.

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Safety Safety Safety Safety Safety Safety Safety Safety
output output output output output output output output

terminal |terminal |terminal |[terminal |[terminal |terminal |terminal |terminal
7,output |6, output |5, output |4, output |3, output |2, output |1, output |O, output
condition |condition |condition |condition |condition |condition |condition |condition
signal 7 |signal 6 |signal5 |signal4 |signal3 |signal2 |signal 1 signal 0
(6/7) (4/5) (2/3) (0/1)

Or

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

Output Output Output Output Output Output Output Output
condition |condition |condition |condition |condition |condition |condition |condition
signal 7 |signal 6 |signal5 |signal4 |signal3 [signal2 |signal 1 signal O
(6/7) (4/5) (2/3) (0/1)

Example 1: Outputs 0 and 1 Used in Single Channel Mode
Output 0 output condition signal: Bit 0 output condition signal 0
(0/1) is used.
Output 1 output condition signal: Bit 1 output condition signal 1
is used.

Example 2: Outputs 0 and 1 Used in Dual Channel Mode
Output 0 output condition signal: Bit 0 output condition signal 0
(0/1) is used.
Output 1 output condition signal:  Setting not required.

Data That Can Be Set for Feedback Signals ' =

Name Option Setting range
Feedback IN4 Use the IN4 terminal as the feedback input terminal.
signal IN5 Use the IN5 terminal as the feedback input terminal.
IN6 Use the IN6 terminal as the feedback input terminal.
IN7 Use the IN7 terminal as the feedback input terminal.
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Data That Can Be Set for Additional Outputs

Additional output data

Description

S | Same value as safety output
terminal

Outputs the same value as any safety output terminal.

S |Inverse value of safety output
terminal

Outputs the inverse value of any safety output terminal.

Reset required indication

Outputs a 1-Hz pulsing signal to trigger a reset input. The sig-
nal is output when resetting is enabled for one or more termi-
nals from among all the safety input terminals.

RUN Status Flag

Outputs the operating mode.
0: Not RUN mode
1: RUN mode

Normal Status Flag

Outputs the status.
0: Error (See note.)
1: Normal

Note  Turns OFF (0) when one of the errors shown in 7-3 Error History occurs.

IMPORTANT When additional output data is set, safety output terminals will reflect the out-
put status even in ldle Mode.

Note (1) An additional output can be used only when the output terminals are set
as a single channel.

(2) An ON delay or OFF delay can be set for safety output terminals even
when an additional output is set.
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1-6 Monitoring Functions

DST1-series Safety I/O Terminals hold a variety of status information inter-
nally. This information can be monitored using the Network Configurator.

1-6-1 Monitoring Status
Description

The status of the DST1-series Safety I/O Terminals can be monitored using
the Network Configurator. If an error occurs in a device, detailed information
about the error can be accessed.

Monitoring Status Using the Network Configurator

The user can monitor the status using any of the following methods:

1. Select a device and select Device - Monitor from the menu bar. Click the
Status Tab in the displayed window.

2. Select a device and click the Monitor Device Button on the toolbar. Click
the Status Tab in the displayed window.

3. Right-click a device and select Monitor from the pop-up menu. Click the
Status Tab in the displayed window.

Monitor Device @1 '35 ‘

Status l Safety Ennnectiun] Parameter] Errar Histu:ur_l,l]

Device Status
B
B
[v Executing

-
~

17171

Alarm M arming

N ™
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Device Status
The device status is displayed.

Alarm/Warning
Errors and warning that have occurred in the device are displayed.

Click the Detail Button to identify the error. The @ricon will be displayed for
alarms and the . icon for warnings.

Detail of Alarm/Warnine

General | Safety Input | Test Output

Dezcription
0 put PS WYoltage Low

The Detail of Alarm/Warning Dialog Box has the following tab pages: General,
Safety Output, Safety Input, and Test Output.

The General Tab Page displays the current Unit errors.

The other tab pages display errors occurring at the output terminal, the input
terminal, and the test output terminal respectively. (The items displayed are
outlined in 7-6-2 Monitoring Parameters.)

If there is an alarm, the device will stop operation. Therefore the problem must
be resolved.

If there is a warning, the device will continue to operate but the incident may
develop into a problem. Therefore it is recommended that the cause of the
warning is removed.

22



Monitoring Functions Section 1-6

1-6-2 Monitoring Parameters

Description
The 1/O status of a DST1-series Safety I/0 Terminal can be monitored using
the Network Configurator. If the configuration fails or if an error occurs in any
I/0, monitoring this information enables the user to determine the cause of the
error.

Monitoring Using the Network Configurator
The user can monitor the parameters using any of the following methods:

1. Select a device and select Device — Monitor from the menu bar. Click the
Parameters Tab in the displayed window.

2. Select a device and click the Monitor Device Button on the toolbar. Click
the Parameters Tab in the displayed window.

3. Right-click a device and select Monitor from the pop-up menu. Click the
Parameters Tab in the displayed window.

Monitor Device @

Statug | Parameters | Maintenance | Error History
Parameter Mame Walue o
& 0059 Test Outputl Value OFF
& 0060 Test Outputl Status oK
& 0062 Reazon for Test CutputD &larm Mo alarm
& 0063 Test Output] Value OFF
& 0064 Test Outputl Status oK
& 0066 Peazon for Test Output] Alarm Mo alarm
& 0067 Test Output? Value OFF
& 0068 Test Output? Status oK
& 0070 Reazon for Test Output? Alarm Mo alarm
& 0071 Test Outputd Value OFF
& 0072 Test Outputd Status oK
& 0074 Peaszon for Test Outputd Alarm Mo alarm
& 0075 Muting Lamp Status 8] 4
& 0076 Safety Inputd Walue JFF
& 0077 Safety Inputd Status [8]14
& 0078 Safety Inputd Logical Walue JFF
& 0079 Reason for Safety Iputl &larm Mo alarm w
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Test Output Terminal Status

Safety Input Terminal

Item

Description

Test Output Value

Output value of the test output.

Test Output Status

Evaluation result of the test output. “Alarm” is displayed if an error
occurs.

Reason for Test Output
Alarm

The cause of the error is displayed.

Muting Lamp Status

“Alarm” is displayed if an error occurs.

Status

Item

Description

Safety Input Value

Input value to the safety input.

Safety Input Status

Evaluation result of the single-channel safety input. “Alarm” is dis-
played if an error occurs.

Safety Input Logical
Value

The logical value of the safety input.

Reason for Safety Input
Alarm

The cause of the error is displayed.

Safety Output Terminal Status

Item

Description

Safety Output Value

Output value of the safety output.

Safety Output Monitor
Value

Monitoring value of the output for the safety output.

Safety Output Status

Evaluation result of the single-channel safety output. “Alarm” is dis-
played if an error occurs.

Reason for Safety Out-
put Alarm

The cause of the error is displayed.

Dual Channel Safety Input Status

Item

Description

Dual Channel Safety

Input Evaluation

Evaluation result of the dual-channel safety input. “Alarm” is dis-
played if an error occurs.

For the DST-XD0808SL-1, the following items will be displayed in addition to
the above items.

Output Value of the Input Section Internal Logic

24

Item Description

Safety Input Logic
Result

Output Value

The output of the internal logic (as shown in the fol-
lowing figure) will be displayed.
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1-6-3 Monitoring the Error History
Description

The error history of a DST1-series Safety I1/O Terminal can be monitored
using the Network Configurator.

Ten records can be saved internally in a DST1-series Safety 1/0 Terminal.
When the number of errors exceeds the number of records, the oldest records
will be deleted.

Monitoring Using the Network Configurator

The user can monitor the error history using any of the following methods:

1. Select a device and select Device — Monitor from the menu bar. Click the
Error History Tab in the displayed window.

2. Select a device and click the Monitor Device Button on the toolbar. Click
the Error History Tab in the displayed window.

3. Right-click a device and select Monitor from the pop-up menu. Click the
Error History Tab in the displayed window.

Monitor Device @ 'T(_
Statuz ] S afety Connection ] Parameter  Ermor History }
Dezcription | Time | -
© Satety 1/0 Connection Establizh... 43 days 23 hours 18 minutes 39.2..
O Marufacturer-zpecific ALARM e.. 43 days 23 hours 18 minutes 39.2...
© Switch Setting Mismatch 39 dayz 1 hours 42 minutes 0.000...
O Marufacturer-specific ALAAM e.. 39 days 1 hours 42 minutes 0.000...
© Switch Setting Mismatch 39 days 1 hours 43 minutes 4.720...
O Manufacturer-specific ALARM e.. 39 days 1 houwrs 43 minutes 4.720...
© Switch Setting Mismatch 35 days 22 hours B minutes 0.000... ~
O Manufacturer-specific ALARM e 35 days 22 hours B minutes 0.000...
© Switch Setting Mizmatch 35 days 22 hourg 0 minutes 16.81...
O Manufacturer-specific ALAAM e.. 35 days 22 hours 0 minutes 16.81...
) Switch Setting Mismatch 33 dayz 13 hours 36 minutes 0.00...
O Manufacturer-specific ALARM e... 33 days 19 hours 36 minutes 0.00...
O Switch Setting Mismatch 33 davs 19 haours 36 minutes 18.0...
O Manufacturer-specific ALARM e.. 33 days 19 hours 36 minutes 18.0...
O Switch Setting Mismatch 33 davz 10 hours 54 minutes 0.00..
O Manufacturer-zpecific ALARM e.. 33 days 10 hours 54 minutes 0.00...
) Switch Setting Mismatch 33 davs 10 hours 57 minutes 48.3... ﬂ
Update Clear Save..
Cloze

25



Monitoring Functions Section 1-6

Error History Display Items

Item Description
Description Provides error details.

Time The total device operation time when the error occurred. DST1-
series Safety I/O Terminals do not support this function and 0 will
always be displayed. (Refer to 1-7-2 Monitoring the Run Hours.)

Saving the Error History

The error history information can be saved in CSV format. Click the Save But-
ton to save the information.

Clearing the Error History

Click the Clear Button to clear the error history saved internally in the NE1A-
series Controller or DST1-series Safety I1/0 Terminal.

Updating the Error History
Click the Update Button to access the most recent error history.
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1-7 Maintenance Functions of DST1-series Safety I/O
Terminals

DST1-series Safety I/O Terminals support the same maintenance functions
as DRT2-series Smart Slaves, which are Standard Slaves.

1-7-1  Network Power Supply Voltage Monitor
Description

DST1-series Safety I/O Terminals always monitor the present, minimum, and
maximum values of the network power supply voltage. If the voltage falls
below the set threshold voltage (11 V in the default settings), the Threshold
Network Power Voltage Error Flag will be turned ON in the General Status.
The user can monitor this information using the Network Configurator and
explicit messages.

Note e The minimum communications power voltage of the DeviceNet net-
work is 11 V. If the voltage falls below 11 V, the Configurator may not
be able to read measured values.

¢ The present, maximum, and minimum values of the network power
supply voltage are cleared when the power supply to the DST1-
series Safety I/0 Terminal (network power) is turned OFF.

Setting the Threshold Network Power Supply Voltage Using the Network Configurator

Set the threshold voltage in the Threshold Network Power Voltage Field in the
General Parameter Group.

Edit Device Parameters E‘ r?
Parameters ]
Pararmeter Mame | Walue
- General -
0008[5] Safety Output Emror Latch Time 100 x10msz j
0013[5] Safety [nput Error Latch Time 100 x10mz
0144 Test Output 1dle State Clear off
0245 Urit M arme
1.0
0252 Threshold Fun hours 0 Hours
0307 Last Maintenance Date 1972/0./0

Safety Outputd
Safety Outputl
Safety Output?
Safety Outputd
Safety Outputd

Safety Outputh
L Cafabm Mkt ﬂ

0250 Threzhold Hetwork Power Yoltage

Default: 17.0% Min: 8.0% Max: 300
Threzhold value of netwark power valtage.

Default Setup |

+ O F [+

QK. Cancel
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Monitoring Using the Network Configurator

28

The user can monitor the present, maximum, and minimum values of the net-
work power voltage in the General Status using any of the following methods:

1.

w

Select a device and select Device - Maintenance Information from the

menu bar.

Select a device and click the Maintenance Information Button on the tool-

bar.

Right-click a device and select Maintenance Information from the pop-up

menu.

Select a device and select Device - Monitor from the menu bar. Click the
Maintenance Tab in the displayed window.

Select a device and click the Monitor Device Button on the toolbar. Click

the Maintenance Tab in the displayed window.

Right-click a device and select Monitor from the pop-up menu. Click the
Maintenance Tab in the displayed window.

Monitor Device @ '?(_

Statusl Parameters  Maintenance } Error Histor_l,l]

I [

[v Safety Dutput Power Supply Errar [

r =

-

Parameter Hame | Walue o
0301 Last Maintenance D ate 197240101
.0248 Metwork, Power Voltage [Peak) 23BW —
0243 Metwork, Power Woltage (B ottom) 233V
0302 Run hours BE33 Hours
67 Safety Outputd M aintenance Counter 1]
0172 Satety Output] Maintenance Counter 1]
0177 Satety Output? b aintenance Counter 1]
182 5 afety Outputd M aintenance Counter 1]
187 Safety Outputd M aintenance Counter 1]
0192 S afety Outputh M aintenance Counter 9636153
11397 Safety Output M aintenance Counter 9710523
A0 C —Fmbo Tk b7 A miinbmin mimmm T mbmr acccac ﬂ
Cloze

The maximum and minimum values of the network power voltage can be
cleared. Select the maximum or minimum value and click the Clear Value
Button.
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1-7-2 Monitoring the Run Hours
Description

A DST1-series Safety I/0O Terminal totals the number of hours the internal cir-
cuit power is supplied and internally saves it in non-volatile memory. If the
cumulative time reaches the set threshold value, the Unit Maintenance Flag
will turn ON in the General Status.

¢ Measurement time: 0 to 429,496,729.5 hours
(stored data: 0000 0000 to FFFF FFFF hex)

e Measurement unit: 0.1 hour

Safety I/0O Terminal

Run hours

Recorded in Slave

Network power
supply ON

DeviceNet

—

Run hours

Internal circuit on
power OFF

The user can monitor this information using the Network Configurator and
explicit messages.

Note * The run hours monitoring function totals the time when the power supply
to the DST1-series Safety I/O Terminal (network power) is ON. This does
not include the time when the power is OFF.

* The DST1-series Safety /O Terminals measure time internally in 0.1-hour
increments. When the Threshold Run Hours parameter is set on the Net-
work Configurator and when the run hours are monitored, however, the
time will be in 1-hour increments.
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Setting the Threshold Run Hours Using the Network Configurator

30

Set the threshold value in the Threshold Run hours Field of the General
Parameter Group.

Edit Device Parameters

Parameters l

FParameter Marme Walue

- General -~
0005[5] Safety Output Errar Latch Time 100 x10mz j
0018[S] Safety Input Eror Latch Time 100 =10z
0144 Test Output 1dle State Clear off
0245 Unit Mame
0250 Threshaold Metwork, Power Woltage 11.0%

d Run hours 0 Hours
0301 Last Maintenance D ate 1972/0/M
Safety Outputd
Safety Outputl
Safety Output2
Safety Output3
Safety Outputd
Safety Outputh
= t:=l.=|j.|: n..:..n: ﬂ
0252 Threzhold Bun hours

Default: 0 Hours Min: 0 Hours Max: 429496723 Howrs
Threzhold walue of run hours,

Default Setup |

+ O

ar. Cancel

If the threshold value is set to 0, the threshold value will not be checked.



Maintenance Functions of DSTI1-series Safety 1/0 Terminals

Section 1-7

Monitoring Using the Network Configurator

The user can monitor run hours in the General Status using any of the follow-

ing methods:

1. Select a device and select Device - Maintenance Information from the
menu bar.

2. Select a device and click the Maintenance Information Button on the tool-
bar.

3. Right-click a device and select Maintenance Information from the pop-up

menu.

4. Select a device and select Device - Monitor from the menu bar. Click the
Maintenance Tab in the displayed window.

5. Select a device and click the Monitor Device Button on the toolbar. Click

the Maintenance Tab in the displayed window.

6. Right-click a device and select Monitor from the pop-up menu. Click the
Maintenance Tab in the displayed window.

Monitor Device

-
v
~
[+

Status] Parameters Maintenance l Errar Histu:ury]

-
Safety Output Power Supply Enor - [
—

Unit Maintenance

EE3

Parameter Mame |

Walue

s

0301 Lagt Maintenance Date
0247 Metwork, Power Woltage
0243 Metwork, Power Yaltage [Peak)

1372/01/M
238
238
23.3Y

0243 Metwark, Power Waltage [Bottarm)

0167 Safety Outputd Maintenance Counter
0172 Safety Output1 Maintenance Counter
0177 Safety Output? Maintenance Counter
0182 Safety Output3 Maintenance Counter
0187 Safety Outputd Maintenance Counter
0192 Safety Outputh Maintenance Counter
0197 Safety Output Maintenance Counter

A2 D ek Mok b7 R ks mammm T i bmr

EETEE

[ e Y e e [

9636153
9710523

(] nj nag [mpn }

Cloze
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1-7-3 Last Maintenance Date

Description
With a DST1-series Safety I/O Terminal the last maintenance date can be
recorded internally in non-volatile memory. This enables the user to easily
decide the time for the next maintenance. The recorded maintenance date
can be monitored using the Network Configurator or explicit messages.

Recording the Maintenance Date Using the Network Configurator

Record the data using the Last Maintenance Date Parameter in the General
Parameter Group.

Edit Device Parameters

Farameters l

Parameter Mame Yalue
-I General -

0005[5] Safety Output Error Latch Time 700 %1 0mes

001 8[5] S afety Input Errar Latch Time 100 =10ms

0144 Test Output 1dle State Clear off

0245 Unit Hame

01250 Threghold Mebwark, Power Yoltage 17.0%

0252 Threshald Run haurs 10 Hours

0301 Last Maintenance Date 1972/01/01 -
- Safety Outputd

J . 1972

DO0B[S] 5 afety Outputd Charnel Mode Not anuary

0014[5] Dual Channel Safety Dutputd/1 Mode Dug Sun Mon Tue ‘wed Thu Fri Sat

0165 Safety Dutputd 140 Comment -

11EE Safety Outputd Maintenance Counter Mo Tim g 13E| 141 152 183 1?4 185

1163 Safety DutputD Threshold Maintenance C© 0 1€ 17 18 19 20 7 = ﬂ
~1I € afakn n..h._..n > 24 35 26 7 2@ 29
0301 Last Maintenance Date mn 3

 aToday: 3/20/2006
Default Setup

akK Cancel
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Monitoring Using the Network Configurator
The user can monitor the maintenance date using any of the following meth-

ods:

1. Select a device and select Device - Maintenance Information from the
menu bar.

2. Select a device and click the Maintenance Information Button on the tool-
bar.

3. Right-click a device and select Maintenance Information.

A

Select a device and select Device - Monitor from the menu bar. Click the
Maintenance Tab in the displayed window.

5. Select a device and click the Monitor Device Button. Click the Mainte-
nance Tab in the displayed window.

Right-click a device and select Monitor from the pop-up menu. Click the
Maintenance Tab in the displayed window.

o

Monitor Device E‘ 'TC_ ..

Status] Parameters  Maintenance }Erru:ur Hish:ur_l,l]

l_ I

W Safety Output Power Supply Eror - [

l_ I

¥ Lnit Maintenance

Parameter Marme | Walue -

0247 Metwork Power Woltage 238
0248 Metwork, Power Yoltage [Peak) 238 —
0243 Metwork, Power Woltage (B ottom) 233V

0302 Run hours BE34 Hours

ME7 S afety Outputd M aintenance Counter
0172 Safety Dutput] Maintenance Counter
0177 Satety Output? M aintenance Counter
182 5 afety Outputd M aintenance Counter
187 Safety Outputd b aintenance Counter
0192 S afety Outputh M aintenance Counter 9636153

1197 Safety Outputs Maintenance Counter 9710523 ﬂ

07 C —Fmbo Db b 7 A —iinbmin —amm T ma mbmr L] T i }

foEaael

L e [ Y s [

Cloze
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1-7-4 Monitoring the Contact Operation Counters

Description

A DST1-series Safety I/O Terminal totals the number of times each safety
input contact, test output contact, and safety output contact turns ON and
internally saves the data in non-volatile memory. If the value of a counter
reaches the threshold value, the Connected Component Maintenance Flag in
General Status will turn ON.

¢ Measurement count: 0 to 4,294,967,295 counts
(stored data: 0000 0000 to FFFF FFFF hex)

* Measurement unit: Operations
e Maximum resolution:  166.7 Hz

Safety I/O Terminal

3 Record in the Slave
operations
L }J 1/0 power
OFF—ON |
Output device Number of times output M

(e.g., relay) contact changes to ON.

1 2 3
The user can monitor this information using the Network Configurator and
explicit messages.

Note ¢ One contact cannot be used at the same time for both the time and
count monitoring functions. Select only one of these in the Mainte-
nance Counter Mode Choice.

¢ If the Maintenance Counter Mode Choice is changed, the counter or
time data saved internally will be cleared.

¢ This function does not operate when the I/O power supply is OFF.
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Setting the Contact Operation Counter Threshold Using the Network Configurator
Set the Maintenance Counter Mode Choice Parameter and Threshold Mainte-
nance Counter Parameter for each I/O of the safety input group, test output
group, and safety output group.

Edit Device Parameters

Parameters

Parameter M ame Walue

+ Salety Outputh j
+ Safety Dutputh

+ Salety Output?

- Salety Input0

0019[5] S afety Inputd O On Delay 0 =6mz
0020[5] S afety [nput On OFf Delay 0 xEmz
0021[5] Safety Input] Channel Maode Mat Uzed
0022[5] Safety Inputd Test Source Mat Uzed

0051[5] Dual Channel Safety Inputdd1 Mode  Dual Channel Equivalent

0052[5] Dual Channel Safety Input/1 Digcrep: 0 #10ms

0205 Safety Inputd 1/0 Camment

0206 Safety Inputd Maintenance Counter Mode Time

100

+ Salety Inputl
= t::.i_:: |...S..r:- j
0209 Safety InputD Threzshold Maintenance Counter

Default: 0 Min: 0 Max: 4294967295
Threzhold walue of maintenance counter.

Default Setup

(1] 4 Cancel

When the Threshold Maintenance Counter is set to 0, the threshold value will
not be checked.
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Monitoring Using the Network Configurator

36

The user can monitor the counts for safety input status, test output status, and
safety output status using any of the following methods:

1.

Select a device and select Device - Maintenance Information from the
menu bar.

Select a device and click the Maintenance Information Button on the tool-
bar.

Right-click a device and select Maintenance Information from the pop-up
menu.

Select a device and select Device - Monitor from the menu bar. Click the
Maintenance Tab in the displayed window.

Select a device and click the Monitor Device Button on the toolbar. Click
the Maintenance Tab in the displayed window.

Right-click a device and select Monitor from the pop-up menu. Click Main-
tenance Tab in the displayed window.

Monitor Device E‘ 'T(_ .

Status] Parameters  Maintenance }Erru:ur Hish:ur_l,l]

r =
v Safety Output Power Supply Enror - [
B [v Connected Component M aintenanc:

¥ Unit Maintenance

Parameter Mame | Y alue | 4|

0177 Satety Output2 Maintenance Counter 1]
0182 Safety Dutputd Maintenance Counter 1]
187 Safety Outputd Maintenance Counter 1]

197 Safety Outpute b aintenance Counter 9710529
0202 5 afety Qutput? Maintenance Counter 9EEEZE3
0207 S akety [nputD Maintenance Counter
0212 Safety Input] Maintenance Counter
0217 Satety [nput2 Maintenance Caunter
0222 5 afety Input3 Maintenance Counter
0227 Satety Inputd Maintenance Counter
0232 S afety Inputh Maintenance Counter

327 T afmbi hiema b R miinbmim mamimm T m nimbmr

Clear Valus

oo oo o o o

=]

Cloze

Each counter can be cleared. Select the counter to clear and click the Clear
Value Button.
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1-7-5 Monitoring the Total ON Times

Description

A DST1-series Safety I/0 Terminal totals the time each safety input contact,
test output contact, and safety output contact is ON, and saves it internally in
non-volatile memory. If a cumulative time reaches the threshold value, the
Connected Component Maintenance Flag in General Status will turn ON.

¢ Measurement time: 0 to 4,294,967,295 seconds
(stored data: 0000 0000 to FFFF FFFF hex)

e Measurement unit: Seconds

Safety 1/O Terminal

Total ON time

1/0 power suppl
Sensor Y

—

Total ON time

Connected E ON
device Ll I—I I—I

OFF

Recorded in Slave

The user can monitor this information using the Network Configurator and
explicit messages.

Note ¢ One contact cannot be used at the same time for both the time and
count monitoring functions. Select only one of these in the Mainte-
nance Counter Mode Choice.

¢ If the Maintenance Counter Mode Choice is changed, the counter or
time data saved internally will be cleared.

e This function does not operate when the I/O power supply is OFF.

* The time monitor checks if the connected component is ON approxi-
mately every second. This should be noted when the time is mea-
sured in increments of 1 second or less.
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Measuring 0.5-second ON Time

In Figure A, the actual ON time is 0.5 seconds x 3, or 1.5 seconds. Operation
is ON only once when measurements are made, however, so the time is mea-
sured as 1 second.

Reading taken approximately every second.

|
ON l
OFF

05s

N

Figure A

In Figure B, the actual ON time is 0.5 seconds x 3, or 1.5 seconds. Operation
is ON twice when measurements are made, however, so the time is mea-
sured as 2 seconds.

Reading taken approximately every second.

ON |

o !

<>! 055

Figure B

Measuring 1.5-second ON Time
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In Figure C, the actual ON time is 1.5 seconds x 2, or 3 seconds. Operation is
ON four times when measurements are made, however, so the time is mea-
sured as 4 seconds.

Reading taken approximately every second.

o I

>
15s

Figure C
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Setting the Threshold Value for Total ON Time Using the Network Configurator

Set the Maintenance Counter Mode Choice Parameter and Threshold Mainte-
nance Counter Parameter for each contact of the safety input group, test out-
put group, and safety output group.

Edit Device Parameters

Pararneters l
Parameter M ame Walue
0189 Safety Outputd Threzhold Maintenance C 0 j
- Safety Dutputh
0011[5] Safety Qutputd Channel Mode Mot Usged
0016[5] Dwal Channel Safety Outputd A Mode  Dual Channel
0730 S afety Outputd 10 Comment J

Tirme ﬂ
0134 Safety Outputs Threshald Maintenanze C 100
- Safety Outputh
0012[5] 5 afety OutputE Channel Mode Mot Used
0017[5] Dual Chanrel S afety OutputGd/7 Mode  Dual Channel
0155 Safety Outputs 1/0 Coniment
0736 5 afety Outputs Maintenance Counter Mo Time
0133 S afety Outputs Threshold Maintenance C 0
- Safety Dutput? j
001 ST S ababi Dbk ? Chanmel bads Mt | lrad
0191 Safety Outputh Maintenance Counter Mode Choice
Default : Time

Select the action of the maintenance counter. The time mode iz the mode to estimate the time during
the nutnt is MM The coont mode iz the mnde tacaont Bie nomber that Bie aotoot channes: friom

Default Setup |

ar. Cancel

If the Threshold Maintenance Counter is set to 0, the threshold value will not
be checked.
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Monitoring Using the Network Configurator
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The user can monitor the times for safety input status, test output status, and
safety output status using any of the following methods:

1. Select a device and select Device - Maintenance Information from the

menu bar.

2. Select a device and click the Maintenance Information Button on the tool-

bar.

w

menu.

Right-click a device and select Maintenance Information from the pop-up

4. Select a device and select Device - Monitor from the menu bar. Click the
Maintenance Tab in the displayed window.

5. Select a device and click the Monitor Device Button on the toolbar. Click

the Maintenance Tab in the displayed window.

6. Right-click a device and select Monitor from the pop-up menu. Click the
Maintenance Tab in the displayed window.

Monitor Device

B B
v Safety Dutput Power Supply Eror - [

[+ Unit M aintenance

Status] Parameters Maintenance l Errar Histu:ury]

[ [v Connected Component Maintenarnc:

EE3

Parameter Name

| W alue

B

0187 Safety Outputd Maintenance Counter

0

0197 Safety Outputs Maintenance Counter
0202 Safety Output? Maintenance Counter
0207 Safety Inputd Maintenance Counter
0212 Safety Inputl Maintenance Counter
0217 Safety Input2 Maintenance Counter
0222 Safety Input2 Maintenance Counter
0227 Safety Inputd Maintenance Caunter
0232 Safety Inputh Maintenance Caunter
0237 Safety Inputt Maintenance Counter
0242 Safety Input? Maintenance Counter

A1 AT T ommb Mk bR ibmie mmmm T mbmr

Clear Value

9710529
9666263

oo o o o o O

62156

=)

Cloze

Each time value can be cleared. Select the time to clear and click the Clear

Value Button.
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1-7-6  Monitoring the Operation Time

Description

A DST1-series Safety I/O Terminal measures the time from when a safety
output turns ON until the safety input turns ON and internally saves the data in
non-volatile memory. If the value of the operation time reaches the threshold
value, the Threshold Response Time Flag in General Status will turn ON.

* Measurement time: 0 to 65,535 ms (stored data: 0000 to FFFF hex)
* Measurement unit: ms

Safety I/O Terminal

Measured - -
time —— | Operation time

A

A

Safety Output A Safety Input B
(Example: Contactor) (Example: Sensor)
Safety Output A ON

(Example: Contactor)  5gg

Safety Input B ON
(Example: Sensor) OFF.

Measured

¢ time

Contactor operation
time

The input reaction time and the output reaction time of the DST1-series
Safety I/O Terminal are added to monitor the operation time.

Maximum input reaction time of the DST1-series Safety I/O Terminal
= 16.2 ms + ON/OFF delay

Maximum output reaction time of the DST1-series Safety I/O Terminal
= 6.2 ms + Relay reaction time (DST1-MRDO08SI-1 only)

The measurement is accurate to +6 ms.

The user can monitor this information using the Network Configurator and
explicit messages.
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Note ¢ In the DST1-MD16SL-1 or DST1-MRDO08SL-1, the time is measured
from when a safety output turns ON until the safety input turns ON
for the safety input and safety output with the same number (e.g.,

Safety Input 0 and Safety Output 0).

¢ In the DST1-ID12SL-1, the time is measured between two safety
inputs turning ON (e.g., Safety Input 0 and Safety Input 6).

e The operation time is stored when the time from an output turning
ON to an input turning ON is measured. The measurement, however,
continues internally until the next time the output turns ON. If the
input turns ON again before the output turns ON, the measurement
time will be updated. If an input occurs in the middle of the operating
range of reciprocating motion, like a cylinder, the measurement
value of operation (outward path) may be updated when returning

(return path).

* When an output turns ON two consecutive times before the input
turns ON, the time will be measured from the second time the output
turned ON until the time the input turned ON.

ON

Output oFF

]

ON ;

1

Input  orr '

L

&

Operation Time
Monitor

ON

Output

\
A

OFF —

ON
Input

OFF

This period is measured.

a
| 4
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Setting the Threshold Response Time Using the Network Configurator

The Threshold Response Time is set for each pair in the Operation Time
Parameter Group.

Edit Device Parameters

Pararneters l

Parameter M ame Walue

Safety Input? j
Safety Inputd

Safety Inputd

Safety Input1i

Safety Inputll

Test Outputd

Test Outputi

Test Output?

Test Outputd

Safety InputD/6 Operation Time

0226 Safety Inputd/6 Equipment Mane

0229 5 afety InputQ/E Threshaold Operation Time 10 ms
+ Safety Input1 /7 Operation Time

+ Safety Input2/8 Operation Time j

4 Cafabu Innub?2 M Nnarabinn Tima

O+

Safety Inputh/11 Operation Time

Default Setup | LCopy Graup....

ar. Cancel

If the threshold value is set to 0, the threshold value will not be checked.
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Monitoring Using the Network Configurator

The user can monitor the operation time using any of the following methods:

1.

Select a device and select Device - Maintenance Information from the
menu bar.

Select a device and click the Maintenance Information Button on the tool
bar.

Right-click a device and select Maintenance Information from the pop-up
menu.

Select a device and select Device - Monitor from the menu bar. Click the
Maintenance Tab in the displayed window.

Select a device and click the Monitor Device Button on the toolbar. Click
the Maintenance Tab in the displayed window.

Right-click a device and select Monitor from the pop-up menu. Click the
Maintenance Tab in the displayed window.

Monitor Device @ 'Tc-

Status] Parameters  Maintenance lErru:ur Histu:ur_l,l]

[ B

I B

[ B

I_

Pararneter Mame | W alue | A|

0145 Test Output] Maintenance Counter 1]
0150 Tesgt Output? Maintenance Counter 1]
0156 Tesgt Output3 Maintenance Counter 1]
0227 Safety Inputd/E Operation Time 0 me

0230 Safety Inputd/E Operation Time [Peak]  Oms
0286 Saftety InputD/E Operation Time Exces... 0K
0232 Safety Inputl /7 Operation Time 0 ms
0235 Safety Inputl /7 Operation Time [Peak]  Oms
0257 Safety Inputl /7 Operation Time Excee. . 0K

0237 Safety InputZ/8 Operation Time 0 mz

0240 5 afety Inputz/8 Operation Time [Peak]  Omz

0268 Safety Input2/8 Operation Time Excee... 0K

NI4T0 Fmbo Lnma B2 10 Mmmr = bman Tiras M e~ j

o=

Cloze

* The present value of the operation time is displayed for the Operation

Time.

* The slowest value of the operation time is displayed for the Operation

Time (Peak).

¢ If the Threshold Response Time is set and the value exceeds the thresh-

old value even once, “Alarm” will be displayed for the Operation Time
Exceed Hold.

The user can clear the Operation Time (peak) and Operation Time Exceed
Hold values. Select an item to clear and click the Clear Value Button.
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General Procedure

Section 2-1

2-1 General Procedure

46

The general procedure for using the DST1-series Safety I/O Terminals is
given below.

Refer to the DeviceNet Operation Manual (Cat. No. W267) for the network
structure and the topology.

Install the DST1-series Safety I/0
Terminals in the control panel.

l

| Wire I/O power and cables. |
l

| Connect communications connectors. |
l

| Set the node address. |

\A

Configure the system. Make settings for the DST1-
series Safety I/O Terminals.

Refer to Section 3.

The baud rate of the entire system is determined by the baud rate of the Mas-
ter Unit. The baud rate does not need to be set for each DST1-series Safety
I/O Terminals.

Node address switches Indicators
Refer to Section 2-5. Refer to Section 4-2.

Communications
Connector —
Refer to Section 2-4.

o I e W e W W ¥

Terminal blocks
Refer to Section 2-3.



Installation Section 2-2

2-2 Installation

Use the DIN Track (35 mm wide) to install the DST1-series Safety 1/0 Termi-
nals in the control panel.

Wiring ducts

35 mm DIN Track

(E;;’PF_’,'\‘:;‘E End Plate
50 mm min. (PFP-M)

Wiring ducts

* Refer to the descriptions of individual DST1 models (Section 5) for dimen-
sions.

IMPORTANT -« Use the DST1 in an environment that is within the general specifications.
* Use the DST1 in an enclosure rated IP54 (IEC 60529) or higher.

e Use DIN Track (35 mm wide) to mount the DST1 in the control
panel.

* Always use an End Plate on each end of the DST1 to secure it.

¢ Allow a minimum of 50 mm above and below the DST1 for ventila-
tion.
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2-3 Connecting I/0 Power and I/O Cable

Use the following wire sizes to wire external 1/0 devices.

Solid wire 0.2 to 2.5 mm? (AWG 24 to AWG 12)
Stranded wires 0.34 to 1.5 mm? (AWG 22 to AWG 16)

* Refer to the descriptions of individual DST1 models (Section 5) for the termi-
nal arrangement of the terminal block and wiring for external 1/0.

Recommended Materials and Tools

Ferrules with Plastic Insulating Collars
Use the ferrules with insulating collars conforming to DIN 46228-4. Ferrules
with similar appearance but not conforming to the standard may not match the
terminal blocks of the DST1-series Safety /O Terminals. (The wire dimen-
sions shown below are rough dimensions. Confirm before application.)

Note (1) If the terminal block is wired with ferrules, firmly insert them all the way in.
(2) When using 2-wire ferrules, the power lines must be of the same diame-
ter.

(38) When using 2-wire ferrules, the metal part of the ferrule must be inserted
straight into the terminal block.
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Reference Specifications (Product Specifications from Phoenix Contact)

Model of ferrule | Wire dimensions Ferrule specifications
Cross- AWG | Removed | Overall | Length of Inner Inner Dimensions
sectional length of | length | metal part | diameter of | diameter of
area of insulation | L1 (mm) | L2 (mm) | conductor | insulation
conductor (mm) D1 (mm) cover D2
(mmZ) (mm)
° Al 0,34-8TQ 0.34 22 10 12.5 8 0.8 2.0 *1
§ Al 0,5-10WH 0.5 20 10 16 10 1.1 25
g Al 0,75-10GY 0.75 18 10 16 10 1.3 2.8
E 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 3.4
@ Al-TWIN 2x0.75 - 10 17 10 1.8 2.8/5.0 *2
g 2x0,75-10GY
2 |AI-TWIN 2x1 - 10 17 10 2.05 3.4/5.4
£ |2x1-10RD
*1 For One Wire * 2 For Two Wires
| Dia.D2 | | Dia.D2 |
Insulating collar Insulating collar

\ I\

Y | 1
H Dia. D1
Dia. D1
Crimping Tool for Ferrules
Manufacturer Model
Phoenix Contact CRIMPFOX UD6
or CRIMPFOX ZA3

IMPORTANT -« I/O connectors are detachable. Tighten the screws on the I/O connector
to 0.25 t0 0.3 N-m.

» Separate I/O signal cables from high-voltage lines and power lines.
* /O signal cables must be no longer than 30 m.

* Do not apply power to safety output terminals or test output terminals.
Doing so may cause burning or other damage to the product.

* Do not remove the label from the DST1 before wiring.

* Always remove the label after completing wiring to ensure proper heat
dispersion.
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Correct

50

IMPORTANT The two sets of power supply terminals on the DST1 can be used when wiring
DST1 Units individually, e.g., to use the same power supply for both inputs
and outputs. Do not wire any other Units or external devices from the 1/O
power supply terminals of the DST1.

Incorrect

DST1-MD16SL-1 DST1-MD16SL-1 DST1-MD16SL-1

[ vo]

vol o |- |vi]vi] o |- [volvo| o |-+ |vi]vi] o] ||[vo]vo] o |-

[|oo |

o | 10 |---- [[e1 | a1 ] 61 ]---- [co[co|70]-+[let]la1]at]- |[leo]eo]T0]---

4J

4-J



Connecting the Communications Connector Section 2-4

2-4 Connecting the Communications Connector

Colored stickers are provided on the communications connector that match
the colors of the lines to be inserted. Check that the colors of the lines and
stickers match when wiring the connectors. The colors are as follows:

Color Signal
Red Power cable positive side (V+)
White High side of communications data (CAN_H)
- Shield
Blue Low side of communications data (CAN_L)
Black Power cable negative side (V-)

Refer to the DeviceNet Operation Manual (Cat. No. W267) for details on com-
munications specifications and wiring.

IMPORTANT * When connecting the communications connector to the DST1, tighten the
screws on the communications connector to 0.25 to 0.3 N-m.

* OMRON’s S8 IPower Supplies are recommended for communications
power.

* Be sure to separate communications cables from high-voltage and power
lines.

¢ Use DeviceNet-compliant Thick Cables or Thin Cables for the communi-
cations cables. Do not use flat cables.

Note e The internal power for the DST1-series Safety I/O Terminals is supplied
from the communications power supply (V+, V-).
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2-5 Node Address

Set the node address using the two rotary switches on the front panel of the
DST1-series Safety /0 Terminals. The default setting is 63. Set the tens digit
of the node address (decimal) using the left rotary switch and set the ones
digit using the right rotary switch. A value between 00 and 63 can be set.

0
|— Ones digit of node address

Tens digit of node address

If a node address between 64 and 99 is set, the node address can be set from
the Network Configurator.

IMPORTANT * The node address must be set while the communications power supply is
turned OFF.
* Do not change the rotary switches while the power is ON. The DST1-
series Safety I/O Terminals will detect this as a change in the configura-
tion and will switch to fault state.

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

2-6 Configuration

Configure the DST1-series Safety I/O Terminals using the Network Configura-
tor. Refer to Section 3 Configuration for details on settings. Refer to the Sys-
tem Configuration Manual (Cat. No. Z905) for Network Configurator operating
procedures.

52



SECTION 3

Configuration
3-1  Editing Parameters . ............ ittt 54
3-1-1  Setting Parameters Using the Wizard. ....................... 54
3-1-2  Parameter GroUPS . . o v oot ettt et e 59
3-1-3  General Parameter Group. . .. .......coviiin i, 60
3-1-4  Safety Input Parameter Groups. .. ..., 62
3-1-5  Test Output Parameter Groups . . .............. ... ... ... 64
3-1-6  Safety Output Parameter Groups .. ............ovuvinenn... 65
3-1-7  Operation Time Parameter Groups. .. .............. ... .. 66
3-1-8  Safety Input Logic Parameter Groups (Safety Input Logic). . ... .. 67
3-1-9  Safety Output Logic Parameter Groups (Safety Output Logic). . . . 68
3-1-10 Editing /O Comments . . .. .......vurirereininenennenen... 69
3-2  Remote /O Allocations .. ............uiiinenenn e, 70
3-2-1  T/O ANOCALIONS . . . o eoe e et e e e 70
3-2-2 T/OData ..o 70
3-2-3  1/O Data Supported by EachModel .. ....................... 72
3-2-4 T/OAssemblyData............. .. ... i 77
3-2-5  Changing Default Standard I/O Assembly Data
(DST1-XDOSO8SL-10nly) . ..ot 84

53



Editing Parameters Section 3-1

3-1 Editing Parameters

Device parameters can be edited using any of the following methods.
1. Double-click a device icon.

2. Select a device, and then select Device - Parameter - Edit from the menu
bar.

3. Select a device, and then click the Edit Parameter Button on the toolbar.
4. Right-click the device and select Parameter - Edit.
5. Select the device, and then select Device - Parameter - Wizard.

Note  With Network Configurator version 2.00] or higher, basic parameters can be

set using a wizard. Using this parameter will reduce errors in the parameter
settings.

3-1-1  Setting Parameters Using the Wizard

With Network Configurator Ver. 2.0L] or higher, I/O parameters for DST1-
series Safety I/O Terminals can be set using a wizard. This section explains
the procedure.

1. Select a DST1-series Safety I/O Terminal, and then select Device - Pa-
rameter - Wizard. The following window will be displayed.
If there are no output terminals (DST1-ID12SL-1), the window for setting
input terminals will be displayed.

Safety 10 Wizard - Output Bits &

575
[s]=75A-1 2 Safety Relays with welding check -~

it0z2 : [s]G7SA-1 2 Safety Relays with welding check{each)

it03 : [s]G754-1 2 Safety Relays w/o welding check

 [s] GF5A-1 1 Safety Relay with welding check.

ks ; [s] 57541 1 Safety Relay wio welding check

(k06 : [s] G75A-1 Cther 2 Safety Outputs

. [s] G75A-1 (Other Safety Cutput

Door S Lock

Cther 2 Safety Outputs wio pulse

(Other Safety Oukput w/o pulse -

[d]:Dual, [P1:Pulse Test, [s]:5 afety

2. In the window above, specify the type of device to be connected to each
terminal. The following types can be specified.

Type Description

2 Safety Relays with welding check Specify to connect to two Safety Relay

(See note.) outputs (with welding check for each).

2 Safety Relays w/o welding check Specify to connect to two Safety Relay

(See note.) outputs (with no welding check).

1 Safety Relay with welding check Specify to connect to one Safety Relay
output (with welding check).

1 Safety Relay w/o welding check Specify to connect to one Safety Relay
output (with no welding check).

Other 2 Safety Outputs (See note.) Specify to connect to two outputs without
welding check.

Other Safety Output Specify to connect to one output without
welding check.

Door SW Lock Specify to connect to an electromagnetic
door switch.
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Type

Description

Other 2 Safety Outputs w/o pulse
(See note.)

Specify to connect to two outputs that do
not require pulse to be checked.

Other Safety Output w/o pulse

Specify to connect to one output that
does not require pulse to be checked.

2 Contactors with welding check
(See note.)

Specify to connect to two contactor out-
puts (with welding check for each).

2 Contactors w/o welding check
(See note.)

Specify to connect to two contactor out-
puts (with no welding check).

1 Contactor with welding check

Specify to connect to one contactor out-
put (with welding check).

1 Contactor w/o welding check

Specify to connect to one contactor out-
put (with no welding check).

Other Standard Output

Specify to use the output for non-safety
applications.

Not Use

Specify to not use the output.

Can be selected only when the terminal number is an even number.

* The following dialog box will be displayed if a type with welding check is
selected when the terminal is set.

Select Input Bit
Please select an Input bit for Feedback(00).

Input Bits

¢ In this dialog box, select the input for which welding is to be checked, and
then click the OK Button.

3. Click the Next Button.
The window for setting input terminals will be displayed.

Safety /D Wizard - Input Bits X

Please select a device type that pou waould like to connect with each bit.

Tupe

EMO 2b i~
Doar W 2NC

Door S INCING

Doar SW 1NC

Lirnit: S/ ZHC

LimitSh 1IMCILMO

Lirait St 1MC

Eniable S 2MN0

Enable N0 2NO v

[e):Dual Equiv, [c]:Cual Comp. [P]:Test Pulse, [s]:Safety, [ST]:Standard

[ < Back H MNext > 1[ Cancel ]

4. In the above window, specify the type of device to be connected to each
terminal. The following types can be specified.
Type
EMO 2b (DPST-NC, see note 1.)

Description

Specify to connect two inputs from an
emergency OFF button.

Specify to use one input from an emer-
gency OFF button.

EMO 1b (SPST-NC)
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Type

Description

Door SW 2NC (See note 1.)

Specify to use two inputs (both NC) from
a door switch.

Door SW 1NC/1NO (See note 1.)

Specify to use two inputs (NC and NO)
from a door switch.

Door SW 1NC

Specify to use one input from a door
switch.

Limit SW 2NC (See note 1.)

Specify to use two inputs (both NC) from
a limit switch.

Limit SW 1NC/1NO (See note 1.)

Specify to use two inputs (NC and NO)
from a limit switch.

Limit SW 1NC

Specify to use one input from a limit
switch.

Enable SW 2NO (See note 1.)

Specify to use two inputs from an enable
switch.

Enable 2NO 2NO (See note 2.)

Specify to use four inputs from an enable
switch.

Two Hand Switch (See note 1.)

Specify to use two inputs from a two hand
switch.

Other 2NC (See note 1.)

Specify to use input from other 2-NC
devices.

Other 2NO (See note 1.)

Specify to use input from other 2-NO
devices.

Other 1INC/1NO (See note 1.)

Specify to use input from other NC/NO
devices.

Other 1INO/1NC (See note 1.)

Specify to use input from other NO/NC
devices.

Other 1NC (Single Contact)

Specify to use other 1-NC devices.

SLC 2 outputs (See note 1.)

Specify to use two inputs from a light cur-
tain.

SLC 1 output

Specify to use one input from a light cur-
tain.

Other PNP 2 outputs (See note 1.)

Specify to use two inputs from other
semiconductors.

Other PNP output

Specify to use one input from other semi-
conductors.

Reset SW

Specify to use inputs from a reset switch.

Feedback (EDM input)

Specify to use as feedback signal to
EDM.

Standard SW

Specify to use inputs from a switch for
non-safety applications.

Not Use

Specify to not use the input.

(1) Can be selected only when the terminal number is an even number.

(2) Can be selected only when the terminal number is an even number and
there are at least four remaining terminals.

5. Click the Next Button. If there are output terminals (e.g., DST1-MD16SL-

1), the following dialog box will be displayed.
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Safety /0 Wizard - Qutput /0 Comment El

.F’Isase input an 1/0 comment for each bit.

Ltifeifi
et ,
Cupir gyt Mode Comment
(5]

GFSA-1

: G75AL
02 : [5] G7SAL

g t03 1 [s] G75AL
ito4 1 [s] G7AL
i @ it0s : [s] G75A-1

it06 ¢ [5] G7SAL
k07 : (5] G75AL

[d:Dual. [PLPulse Test, [s].5 afety

[ < Back H MNext > J[ Cancel ]

Comments for each output terminal can be edited in this window.

6. After making the settings, click the Next Button. The following dialog box
will be displayed. Comments for each input terminal can be edited in this
dialog box.

& input an /0 comment for each bit

Safety /0 Wizard - Input /0 Comment E|
Mode: Comment

’n t Pleas
- e
ALGE_L

@ : AL6E_L

@ 0z 1 [5] ALEE_L
g 03 1 (5] ALEE_L

04 : [5] AL6E_L

ﬁ @ it0S ¢ [5] ALEE_L

[e]: Dual Equiv, [cfDual Comp, [P Test Pulse, [s]Satety. [ST]:Standard

[ < Back ” Mext » II Cancel ]

7. After making the setting, click the Next Button. As shown in the following
figure, the details set using the wizard will be listed.

Safety /0 Wizard - Configuration Result El

It was configured as follows. Please press "Finish” Button,
If you need ta change the configuration, please use the edit parameter in the device menu

Imput Qutput
No. Narme Test Source | Di.. No. Narme
@ 00[s] ATBE_T @ 00[s]  G7SA
@ 01[s] AIGE_T @ 01[s] G754
@ 02[5] ATBE_1 @ 02[s] G7SA
@ 03[s] ATBE_T @ 03[s]  G7SA
@ 04[] AIGE_T @ 04[s]  G75A
@ 05[5] ATBE_1 @ 05[s] G7SAA
@ 6] ATBE_T @ 0B[s]  G7SA1
@ 07[5] AIGE_T @ 07s]  G75A

[e}Equiv. [c]:Comp, [P]: Test Pulse, [s]:Safety. [ST]Standard [F]:Pulse Test, [s}Satety

[ < Back ” Finish I[ Cancel
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8. After checking the settings, click the Finish Button.

(After this, the Edit Logic Dialog Box will be displayed for the Logic Termi-
nal (DST1-XD0808SL-1).

Refer to the DeviceNet Safety NEOA Series Safety Network Controller Opera-

tion Manual (Cat. No. Z916) for setting methods for the DST1-XD0808SL-1
Logic Terminal.
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3-1-2 Parameter Groups

DST1-series Safety 1/0 Terminal parameters are classified into groups as
shown in the following diagram.

Edit Device Parameters @ Edit Device Parameters @

Farameters Parameters
B3 B3
Parameter Mame Value Parameter Name Value
- General ~ + General -
000S[5] Safety Output Ervor Latch T 100 310ms + Safety Outputn
0018[3] Safety Input Error Latch Tin 100 x10ms + Safety Outputl
0144 Test Output Idle State Clear off + Safety Output2
0245 Unit Mame + Safety Dutput3
0250 Threshold Metwork Power Wolt: 11,0 + Safety Output4
0252 Threshold Run haurs 0 Hours + Safety Outputs
0301 Last Maintenance Date 1972{01/01 + Safety Output6
- Safety Output0o + Safety Output?
0006[5] Safety OutputD Channel Mo Safety + Safety Inputo
0014[5] Dual Channel Safiety Output Single Channel + Safety Input1
0165 Safety Qutputd I/ Comment  G734-1 + Safety Input2
0166 Safety Outputd Maintenance C Time - + Safety Input3 P
[ Erpand &l ] [ Lollapse Al ] [ LDefault Setup

* Double-click a group name or click the icon to display or hide that group.

* Parameter settings for a particular terminal can be batch copied to the
parameters for another terminal.
The Copy Group Button is enabled when a group name is selected and a
group with a different terminal number but similar parameters exists, e.g.,
when safety input 0 is selected and safety input 1 or safety input 2 exists.
Click the Copy Group Button to display the Group Copy Dialog Box shown
below.

Copy Group LE‘ '3<_
Source Group

Safety Outputd

Destination Group

[ Safety Output?
[ Safety Outputd
[ 5afety Outputd
[ 5afety Dutputs
[ Safety Outputh
[ Safety Output?

o]

The source and destination groups will be displayed. Select the desired
destination groups and then click the OK Button. The parameters will be
copied.

* Parameter names with [S] in front of them are related to the safety appli-
cation.

* The size of the Edit Device Parameters Window can be changed.

Cancel |
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3-1-3 General Parameter Group

This section describes parameters in the general parameter group.

Edit Device Parameters @

60

Farameters
B3
Parameter Mame

- General

0144 Test Output Idle State
0245 Unit Mame
0250 Threshold Network Power Yolt: 1
0252 Threshold Run hours
0301 Last Maintenance Date

+ Safety Output0

+ Safety Dutput1

+ Safety Dutputz

+ Safety Output3

+ Safety Dutputd

General

Drefaul Setup

000S[5] Safety Output Ervor Latch T 100 x10ms
0018[3] Safety Input Error Latch Tin 100 x10ms
Clear off

0 Hours
1972{01/01

Value

1oy

Erpand &l Lollapse Al
0K Cancel

Item

Settings

Description

Default

Safety Output Error
Latch Time

0 to 65,530 ms
(in 10-ms increments)

This parameter is common to all the safety
outputs.

It sets the time to latch the error state when
an error occurs in these outputs. Even when
the cause of the error has been removed,
the error state will remain latched for the
time set here.

1,000 ms

Safety Input Error Latch
Time

0 to 65,530 ms
(in 10-ms increments)

This parameter is common to all safety
inputs and test outputs.

It sets the time to latch the error state when
an error occurs in these inputs/test outputs.
Even when the cause of the error has been
removed, the error state will remain latched
for the time set here.

1,000 ms

Test Output Idle State

Clear off

This parameter is common to all test outputs

Keep output data

for which the Test Output Channel Mode is
set to Standard Output.

It sets the output state of the test output
when idle data is received.

Clear off

Unit Name

32 characters max.

This parameter sets a user-chosen name for
the Safety I/O Terminal. The set name is
saved in the Safety I/0 Terminal and dis-
played in the network configuration.

None

Threshold Network
Power Voltage

8.0t0 30.0V

This parameter sets the threshold of the net-
work power voltage. When the voltage falls
below the set threshold voltage, the corre-
sponding bit in General Status turns ON.

1.0V

Threshold Run Hours

0 to 429,496,729 hours

This parameter sets the threshold for unit
operating hours. When the operating hours
exceeds the set threshold, the correspond-
ing bit in General Status will turn ON.

0 hours

Last Maintenance Date

January 1, 1972 to Jan-
uary 19, 2038

This parameter saves the maintenance date
in the Safety I/O Terminal.

January 1,
1972
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Item

Settings

Description

Default

S | Execution Mode
(DST1-XD0808SL-1
only)

After Establishing
Safety 1/0O Connection

Starts in Idle Mode after the configuration
has been completed. Goes into RUN Mode

when safety I/O communications are started.

Auto Execution

Selecting this mode and executing the fol-

lowing operations causes startup in RUN

Mode from that point onwards.

* Locking the configuration

* Turning OFF the power after changing to
RUN Mode

Safety /0O communications are not possible
in this mode.

After Estab-
lishing Safety
1/0 Connec-
tion

IMPORTANT If the power is turned OFF in Idle Mode, the next operation will not start in
RUN Mode even if Auto Execution is set as the execution mode and the con-
figuration is locked. The power must be turned OFF in RUN Mode.

IMPORTANT Safety I/0O communications cannot be used when Auto Execution is set as the
execution mode. To use safety /O communications, set After Establishing
Safety I/O Connection as the execution mode.
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3-1-4 Safety Input Parameter Groups
This section describes parameters in the safety input parameter groups.
The safety input parameters are grouped by terminal number.

Edit Device Parameters E

Parameters
E=REE

Parameter Marne Walue

ty InputD OFf On Delay 0 x6ms
0020[5] Safety Inputl On OFF Delay 0 xéms
0021[35] Safety Inputd Channel Mod Used as safety input
0022[5] Safety Input Test Source Mot Used
0051[5] Dual Channel Safety Inputd Single Channel
0052[5] Dual Channel Safety Inputd 0 x10ms
0205 Safety InputD If0 Comment ALGE_1
0206 Safety InputD Maintenance Co Time
0209 Safety Inputd Threshold Maint O

+ Safety Inputl

+ Safety Input2

+ Safety Input3 -
Safety Inputo
Defau Setup | [ Copy Group.. | [ Espand &l | [ Calapse 41 |
Ok Cancel
ltem Settings Description Default
S | Off On Delay 0to 126 ms Sets the OFF/ON delay time. 0Oms
(in 6-ms increments)
S | On Off Delay 0to 126 ms Sets the ON/OFF delay time. 0ms
(in 6-ms increments)
S | Safety Input Channel Not Used. The safety input is not used. (External input Not Used.
Mode device not connected.)

Test pulse from test out | Specifies connecting a device with a contact
output in combination with a test output.

When this mode is selected, select the test
output to use for the test source and then set
the test output mode to Pulse Test Output.

When these settings are made, contact
between the input signal line and the power
supply (plus) and short circuits with other input
signal lines can be detected.

Used as a safety input. | Specifies connecting a safety device with a
semiconductor output, such as a light curtain.

Used as a standard Specifies connecting a standard device (i.e., a
input. non-safety device).
S | Test Source Not Used. If the channel mode of a safety input is setto | Not Used.
Test Output 0 Test Pulse from Test Ouf, the test output is
selected for use in combination with the safety
Test Output 1 input. Set the channel mode of the test output
Test Output 2 selected here to Pulse Test Output.
Test Output 3
S | Dual Channel Safety Single Channel Specifies using Single Channel Mode. Dual Chan-
Input Mode If Single Channel is selected, the safety input | Nl Equiva-
that would be paired for the dual channel lent
parameter will also be set to Single Channel
Mode.
Dual Channel Equiva- | Specifies using the Dual Channel Equivalent
lent Mode with a paired safety input.
Dual Channel Comple- | Specifies using Dual Channel Complementary
mentary Mode with a paired safety input.
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ltem Settings Description Default

S | Dual Channel Safety 0 to 65,530 ms Sets the time to monitor the logic discrepancy |0 ms
Input Discrepancy Time | (in 10-ms increments) | N the dual channel input logic.

/O Comment 32 characters max. Sets an I/O comment for the safety input. The | None
I/O comment set here is used as the I/O tag in
the Logic Editor.

Maintenance Counter | Time (cumulative ON Sets the operating mode for the maintenance | Time
Mode Choice time monitor) counter.

Count (contact opera-
tion counter)

Threshold Mainte- 0 to 4,294,967,295 Sets the threshold value for the maintenance |0
nance Counter hours counter.

IMPORTANT When the Safety Input Channel Mode is set to Test Pulse from Test Out,
specify the test output to use for the test source and set the Test Output
Channel Mode of the test output to Pulse Test Output.
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3-1-5 Test Output Parameter Groups

This section describes parameters in the test output groups.
The test output parameters are grouped by terminal number.

Edit Device Parameters E

Parameters
=R
Parameter Marne Walue
+ Safety Input6 ~
+ Safety Input?
- {Test Dutputi
0001[35] Test Outputd Mode Pulse Test Qubput
0061 Test Outputd Fault Action Clear off
0145 Test Qutputd IfO Comment
0146 Test Outputd Maintenance Cou Time
0149 Test Outputd Threshald Mainte 0
+ Test Outputl
+ Test Output2
+ Test Dutput3
+ Safety Input0d/Outputd Operation Time
+ Safety Inputl,/Outputl Operation Time o
Test Outputd
Detault Setup ] I Copy Group... J I Expand All J {;ollapseA\l J
0K Cancel
ltem Settings Description Default
S | Test Output Mode Not Used. The corresponding test output is not used. Not Used.
Standard Output Specifies connecting to the input for a muting
lamp or PLC. Used as a monitor output.
Pulse Test Output Specifies connecting a device with a contact

output in combination with the safety input.

Power Supply Output | Specifies connecting to the power supply ter-
minal of a safety sensor.

The voltages supplied to the 1O power from
the test output are output.

Muting Lamp Output Specifies a muting lamp output.
(Setting supported only | When the output is ON, disconnection of the

for T3 terminal.) muting lamp can be detected.
Fault Action Clear off Sets the output state of the test output when | Clear off
Hold last data a communications error occurs.

This parameter is enabled when the Test
Output Channel Mode is set to Standard
Output or Muting Lamp Output.

1/0 Comment 32 characters max. Sets an I/0 comment for the test output. The | None
I/0O comment set here is used as the 1/O tag
in the Logic Editor.

Maintenance Counter | Time (cumulative ON Sets the operating mode for the mainte- Time
Mode Choice time monitor) nance counter.

Count (contact opera-
tion counter)

Threshold Mainte- 0 to 4,294,967,295 Sets the threshold value for the maintenance |0
nance Counter hours counter.

Note  The time and count maintenance counter modes (contact operation counter
and total ON time monitor function) cannot be used for the test output termi-
nals of the DST1-XD0808SL-1.
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3-1-6 Safety Output Parameter Groups

This section describes parameters in the safety output groups.
The safety output parameters are grouped by terminal number.

Edit Device Parameters E

Parameters

E=REE

+ General

- Safety Dutput(
0006[5] Safety Outputd Channel Mo Safet
0014[3] Dual Channel Safety Cutput Singls

0166 Safety Qukputd Maintenance C Time
0169 Safety Cutputd Threshold Mair 0

+ Safety Dutput1

+ Safety Dutputz

+ Safety Output3

+ Safety Dutputd

+ Safety Dutputs

+ Safety Output6

Safety Outputo

Parameter Marne Walue

0165 Safety OutputD I/O Comment  G7SA-1

by
le Channel

Detault Setup ] I Copy Group... J

[ Espandai | [ Calapse 2l |

0K Cancel

Item

Settings

Description

Default

S | Safety Output Channel
Mode

Not Used.

The safety output is not used. (External out-
put device not connected.)

Safety

Specifies not outputting the test pulse when
the output is ON. Contact between the out-
put signal line and the power supply (posi-
tive) when the output is OFF and ground
faults can be detected.

Safety Pulse Test

(Setting supported only
for the DST1-MD16SL-

1)

Outputs the test pulse when the output is
ON.

Contact between the output signal line and
the power supply, and short circuits with
other output signal lines can be detected.

Not Used.

S |Dual Channel Safety
Output Mode

Single Channel

Specifies using Single Channel Mode.

When Single Channel is set, the safety out-
put that would be paired for the dual channel
parameter is also set to Single Channel
Mode.

Dual Channel

Specifies using Dual Channel Mode.

When both of the safety outputs to be paired
are normal, the outputs can be turned ON.

Dual Channel

1/0 Comment

32 characters max.

Sets an I/O comment for the safety output.
The I/O comment set here is used as the 1/0
tag in the Logic Editor.

None

Maintenance Counter
Mode Choice

Time

Count

Sets the operating mode for the mainte-
nance counter.

Time

Threshold Mainte-
nance Counter

0 to 4,294,967,295
hours

Sets the threshold value for the maintenance
counter.
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3-1-7 Operation Time Parameter Groups

66

This section describes parameters in the safety input/output operation time
groups. The operation time parameters are grouped by the terminal numbers
to be paired.

Edit Device Parameters E

Farameters
B3
Parameter Mame Value
+ Safety Input? -~
+ Test Dutputd
+ Test Outputl
+ Test Dutput2
+ Test Dutput3
- 8afety Input0/Outputd Operation Time
0253 Safety InputD/Oukputd Equipm
0256 Safety InputD/Outputd Thresh 0 ms
+ Safety Inputl,/Outputl Operation Time
+ Safety Input2/Output? Operation Time
+ Safety Input3/Output3 Operation Time
+ Safety Input4,/Output4 Operation Time
+ Safety Input5/0utput5 Operation Time w

Safety InputD/OutputD Operation Tine

Drefaul Setup ] I Copy Group... J I Erpand &l J {Qullapse.t\\l J
Ok Cancel
ltem Settings Description Default
Equipment Name 32 characters max. Sets a comment for the operation time to None
monitor.
Threshold Response 0 to 65,535 ms Sets the threshold value for the operation 0oms
Time (in 1-ms increments) time.

Note

Safety input parameter groups can be set for DST1-XD0808SL-1 safety
inputs INO to IN5. For details on DST1-XD0808SL-1 logic functions, refer to 7-
5 Logic Functions.
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3-1-8 Safety Input Logic Parameter Groups (Safety Input Logic)

Safety input parameter groups can be set only for the DST1-XD0808SL-1. Set
these parameters using the Safety Logic Wizard.

Parameter name Value Description Default
S |Input Condition Not Used Does not perform logic operations with safety Not Used
input terminals.
Logic operations for Performs logic operations with safety input termi-
other safety input termi- | nals. The values for the OR operation are set
nals and remote 1/O sig- |from AND or OR operations of signals received
nals from other safety input terminals and remote I/O
(from the Master).
S | Reset Condition Auto Reset Sets reset conditions and reset input terminals. | Auto Reset
IN6 L-H-L The reset conditions are selected from Auto
— Reset, L-H-L (Low - High - Low), and Rising
IN6 Rising Edge Edge. Values used for reset inputs are selected
IN7 L-H-L from signals received from IN6, IN7, and remote
IN7 Rising Edge I/O (from the Master).
Remote I/O signal L-H-L
Remote /O signal Rising
Edge
--- | Safety Input Logic Com- |48 single-byte charac- Sets the I/0O comment for the results of safety None
ment ters max. input logic operations (input condition operations
and reset operations). The I/O comment set here
is used as the 1/0O tag by the NE1A-series Logic
Editor.

Note

Safety input parameter groups can be set only for DST1-XD0808SL-1 safety
inputs INO to IN5. For details on DST1-XD0808SL-1 logic functions, refer to 1-

5 Logic Functions.
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3-1-9 Safety Output Logic Parameter Groups (Safety Output Logic)

Safety output parameter groups can only be set for the DST1-XD0808SL-1.
Set these parameters using the Safety Logic Wizard.

100 ms)

Parameter name Value Description Default
S | Output Condition Output from network Uses a safety output terminal as a network output. | Output
The value (safety output) received from the net- from net-
work is directly output. work
Logic operations for Uses the output as a safety output terminal logic
safety input logic opera- | output. The logic operation result is output. Set
tion results and remote | logic operations for safety input logic operation
I/0 signals (Output from | results and remote I/O (received from the Master).
internal logic)
Additional output Uses a safety output terminal as an additional out-
put terminal. Select the data to be output as the
additional output data.
S |Welding Check (EDM) Not Used EDM feedback is not used. Not Used
Feedback IN4 EDM feedback is used. Select the terminals for
IN5 connecting feedback signals from external devices.
IN6
IN7
S | Additional Output Data | Not Used This setting is enabled when the safety output con- | Not Used
dition is set to additional output.
ouTo Outputs the same value as OUTO.
OUTO (NOT) Outputs the inverse value of OUTO.
ouT2 Outputs the same value as OUT2.
OUT2 (NOT) Outputs the inverse value of OUT2.
ouT4 Outputs the same value as OUT4.
OUT4 (NOT) Outputs the inverse value of OUT4.
ouTe Outputs the same value as OUT6.
OUT6 (NOT) Outputs the inverse value of OUTB6.
Reset Required Indica- | Outputs a 1-Hz pulsing signal to trigger a reset
tion input.
RUN Status Flag Outputs the operating mode.
0: Not RUN mode
1: RUN mode
Normal Status Flag Outputs the status.
0: Error (See note 1.)
1: Normal
S | Off On Delay 0 to 300,000 ms (Unit: | Sets the ON delay time. 0ms
100 ms)
S | On Off Delay 0 to 300,000 ms (Unit: | Sets the OFF delay time. 0Oms

Note

68

(1) Turns OFF (0) when one of the errors shown in 7-3 Error History occurs.

(2) Safety output parameter groups can be set only for DST1-XD0808SL-1
safety outputs OUTO to OUT7. For details on DST1-XD0808SL-1 logic
functions, refer to 7-5 Logic Functions.
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3-1-10 Editing /0 Comments

Note

I/O comments can be edited by setting the safety input terminals and safety
output terminals. The edited comments here are used as I/O tags in the Logic
Editor.

In the following procedure, separate 1/O tags for safety input terminals and
safety output terminals are edited in one window.

1. Select Device - Edit I/O Comments. The following window will be dis-
played.

Edit |10 Comments EI
Y= Satety Input | %21 Test Dutput

Eit Comment
Bit00 E-STOP(1)
Bit01 E-STOP(Z)
BitDz E-STOR(3)
Bit03 E-STOP(4)
Bit04 Resst
Eitos FeedBack Signal
BitDe Light Curtaing1)
Eit07 Light Curtaing2)
Eitog Light Curtain(3)
Bit09 Light Curtaing4)
Muting Sigril(1)

Bit11 Muting Signal(2)

2. Edit each terminal comment, and then click the OK Button.
The following window will be displayed.

With Network Configurator Ver. 2.0 or higher, the following procedure can
be used to replace I/O comments.

1. Click the Replace All Button in the window above. The following window
will be displayed.

Replace All

Find what
Replace with

[ Match caze

[ QK I [ Gancel ]

2. Input the character string to be searched for and the characters it is to be
replaced with, and then click the OK Button. The comments will be re-
placed.

With Network Configurator version 2.0L] or higher, the following toolbar icons
will be displayed at the top of the Edit Device Parameters Window.

(5]}
: Standard Mode

: Expansion Mode

These buttons can be used to switch between displaying or hiding expansion
parameters. Normally, device settings are made using only parameters dis-
played in Standard Mode.
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3-2 Remote I/O Allocations

3-2-1 1/O Allocations
The DST1-series Safety I/O Terminals internally store I/O data. Connection
paths can be set using the Network Configurator to allocate I/O data for the
Master Unit. Be sure to set the required connection paths.

3-2-2 1/O Data
The DST1-series Safety I/O Terminals store the following data.

* SAFE: The Controller can use this information in safety-related functions.
Data Description
Input data Safety Input Data ON/OFF value of safety input terminal after input evaluation
SAFE 0: Input terminal OFF or error

1: Input terminal ON

Combined Safety Input Status

Normal Status Flag for all safety input terminals. Used to monitor safety input termi-
nal errors, such as disconnections, ground faults, and short-circuits.

0: Error for one or more terminals
1: All terminals normal (no error)

Individual Safety Input Status

Normal Status Flag based on evaluation of the safety input terminal. Used to moni-
tor safety input terminal errors, such as disconnections, ground faults, and short-cir-
cuits.

0: Error

1: Normal (no error)

Combined Safety Output Status

Normal Status Flag for all safety output terminals. Used to monitor safety output ter-
minal errors, such as ground faults and short-circuits.

0: Error for one or more terminals
1: All terminals normal (no error)

Individual Safety Output Status

Normal Status Flag based on evaluation of the safety output terminal. Used to mon-
itor safety output terminal errors, such as ground faults and short-circuits.

0: Error
1: Normal (no error)

Muting Lamp Status

Indicates the status when terminal T3 is configured as the muting lamp output.
0: Error
1: Normal (no error)

Safety Output Monitor

Safety output terminal monitored value
0: Output terminal OFF
1: Output terminal ON

Individual Test Output Status

Indicates the status of the test output terminal.
0: Error
1: Normal (no error)

Safety Input Logic Result (DST1-
XD0808SL-1 only.)

SAFE

Operation result for safety input logic operation
0: OFF
1: ON

Reset Required Indication Signal
(DST1-XD0808SL-1 only.)

Reset required indication signal pulse for reset of logic operations.
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Data

Description

Input data

General Status Data

DST1-ID12SL-1 DST1-XD0808SL-1
DST1-MD16SL-1

DST1-MRDO8SL-1

Bit 0 | Safety Input Power Status Flag
0: Input power supply ON

1: Input power supply OFF

Bit 1 | Safety Output Power Status Flag
0: Output power supply ON
1: Output power supply OFF

Bit 2 | Network Power Voltage Drop Flag
0: Normal (higher than set monitor value)

1: Error (same as or lower than set monitor value)

Bit 3 | Unit Maintenance Flag
0: Within range (lower than set monitor value)

1: Over range (same as or higher than set monitor value)

Bit 4 | Reserved Operating Mode Flag
0: Not RUN mode
1: RUN mode
Bit 5 | Combined I/O Port Status Flag
0: Normal (all I/O points normal)
1: Error (one or more |/O point error)
Bit 6 | Operation Time Exceeded Flag Status Flag
0: Within range (all I/O values are 0: Error (See note 1.)
lower than set monitor value) 1: Normal
1: Over range (one or more value is
same as or higher than set value)

Bit 7 | Connected Component Maintenance Flag
0: Within range (all I/O points are lower than set monitor value)

1: Over range (one or more I/O point is same as or higher than set monitor

value)
Output data | Safety Output Data Controls the safety output terminal.
SAFE 0: OFF
1: ON

Safety Output Data and Output
Condition Signal (DST1-
XDO0808SL-1 only)

SAFE

When the safety output terminal is set to Output from network:
Safety output terminal ON/OFF status

0: OFF

1: ON

When the safety output terminal is set to Output from internal logic:
Remote I/O signal for output condition operation

0: OFF

1: ON

Output Condition Signal (DST1-
XD0808SL-1 only)

Remote I/O signal for output condition operation

When the safety output terminal is set to Output from internal logic:
0: OFF

1: ON

Standard Output Data

Controls the test output when test output mode is set to a standard output.
0: OFF
1: ON

Input Condition Signal (DST1-

XD0808SL-1 only)
SAFE

Input condition signal for safety inputs. Used for input condition operations.
0: OFF
1: ON

Reset Signal (DST1-XD0808SL-1
only)

Reset signal for safety inputs. Used for reset operations.
0: OFF (Low)
1: ON (High)

Note

(1) Turns OFF when one of the errors shown in 7-3 Error History occurs.

(2) For information on errors, refer to 7-2 Troubleshooting.

(3) Safety input data is not the data directly from the safety input terminals,
but rather it is the value after input evaluation (input device and input cir-
cuit diagnosis, input ON/OFF delays, and dual channel evaluation).

71



Remote I/0 Allocations

Section 3-2

3-2-3

I/0 Data Supported by Each Model

The following tables show the 1/0 data supported by each model of the DST1-
series Safety I/0 Terminals.

Refer to 3-2-4 /O Assembly Data for data arrangements.

From among the 1/O data, safety connections for up to four items, including
one output, can be allocated for the Master Unit and standard connections for
up to two items can be allocated for the Master Unit.

IMPORTANT Communications with up to 15 Safety Controllers for each connection can be
performed using multi-cast connection. If four connections are used, however,
only a maximum of 30 Safety Controllers total can communicate with the
DST1-series Safety I/0 Terminals. Up to two safety connections can be used
with the DST1-XD0808SL-1.

DST1-ID12SL-1

The default values for the 1/0O assembly data are as follows:
Safety connections:

Default (Assembly instance number)

IN Safety input assembly 1 (Instance No. 20C)

ouT None

Standard Connections: The default values for each type of connection are

given below.

Connection Default (Assembly instance number)

Poll IN Safety input assembly 6 (No. 312)
ouT Standard output assembly (No. 21)

Bit strobe IN Safety input assembly 6 (No. 312)
ouT None

COS IN Test out status with General status assembly (No. 340)
ouT None

Cyclic IN Test out status with General status assembly (No. 340)
ouT None

The following I/O data can be selected from the Network Configurator.

Network Configurator Inputs Outputs
setting o =
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\ |V | Safety input assembly 2 224 Input2 |V S
v |\ | Safety input assembly 3 22C Input3 |V \
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Network Configurator Inputs Outputs
setting _ o -
> g 2 g & 2
1] » 3 =3 o s (7] =3 o
(7] Q [7/] _ =2 - = o = Q - -
o 3 @ slol 3| E| 3 E|E & g .| g s
o o 3 O o o s 8 D = 2 S| 9 = 3
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5| & 8 elol 3| 38| 5| £/ 28 € 25 =
S| 8 > 8| gl sl B g Elz s5l@ 8 o
3 8 ) P o - ~l | 5 n = o
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g 2 8| 8 ol =
5 & £ € 5
V [V | Safety input assembly 5 311 Input4 | N N
v |\ | Safety input assembly 6 312 Input4 | \ \ \
v |V |Standard output assembly |21 Output 1 S
Y | General status assembly | 300 Input 1 \
V| Test output status with gen- | 340 Input 2 \/ \/
eral status assembly
DST1-MD16SL-1
The default values for the I/O assembly data are as follows:
Safety connections:
Default (Assembly instance number)
IN Safety input assembly 1 (Instance No. 204)
ouT Safety output assembly 1 (Instance No. 234)
Standard connection: The default values for each type of connection are
given below.
Connection Default (Assembly instance number)
Poll IN Safety input assembly 5 (No. 323)
ouT Standard output assembly (No. 21)
Bit strobe IN Safety input assembly 5 (No. 323)
ouT None
COSs IN Output Monitor/Test Out status with General status
assembly (No. 341)
ouT None
Cyclic IN Output Monitor/Test Out status with General status
assembly (No. 341)
ouT None
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The following I/O data can be selected from the Network Configurator.

Network Configurator Inputs Outputs
setting
o —
o 5 o 3 =5
@ > Slga|3|% w | 2
(7 o o S. g- o Q S. 2]
9.. =} [} = g o = [} = = oy 7)) -+
@2 3 o | 3| | @a|S§|&E |8 ¢ o | 3
- g @ 218|212 |<L |28 |9|T|2
o |2 < N’ pul P o 7 Q| a o - 3 | < 2
o |0 5 id < [ I 2 = r c (1] 2 lo) o
318 o T S| 3| | (&l | 8|2 |20
2|3 ) < 212|253 23|5|0o|lw|B |5
2 |3 8 3 =1 5|5|2|2|nl/=2|5|8|5|%
o = o ~ O o e} =3 =3 /4 () e} E' o -
ik z s 2| g |€|8 8 (3|5|&|8|o
o ol ® Pt /90| @ 8§ | 2
) 8 @ & @ ) o
g | € = | 2 c
7] 7] 5 @ 7]
N | | Safety input assembly 1 204 | Input 1 S
\ | v | Safety input assembly 2 320 | Input2 | N |+ S S
N | ¥ | Safety input assembly 3 321 | Input4 |V S NN
v | V| Safety input assembly 4 322 | Inputs |V S S BV Y
v | v | Safety input assembly 5 323 | Input5 | V S NN N
v | ¥ | Standard output assembly | 21 | Output 1 S
S Safety output assembly 1 | 234 | Output 1 S
S Safety output assembly 2 | 351 | Output 2 NN
\ | General status assembly 300 | Input1 S
v | Output monitor/test out- 341 | Input 3 NN A
put status with general
status assembly
DST1-MRDO08SL-1
The default values for the I/O assembly data are as follows:
Safety connections:
Default (Assembly instance number)
IN Safety input assembly 1 (Instance No. 203)
ouT Safety output assembly 1 (Instance No. 233)
Standard connection: The default values for each type of connection are
given below.
Connection Default (Assembly instance number)
Poll IN Safety input assembly 5 (No. 333)
ouT Standard output assembly (No. 21)
Bit strobe IN Safety input assembly 5 (No. 333)
ouT None
COS IN Output Monitor/Test Out status with General status
assembly (No. 342)
ouT None
Cyclic IN Output Monitor/Test Out status with General status
assembly (No. 342)
ouT None

74




Remote I/0 Allocations

Section 3-2

The following I/O data can be selected from the Network Configurator.

Network Configurator Inputs Outputs
setting
o —
O| 5| 0o | 3 5
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N | | Safety input assembly 1 203 | Input 1 S
\ | v | Safety input assembly 2 330 | Input 1 NN S S
N | v | Safety input assembly 3 331 | Input2 | v S N
v | V| Safety input assembly 4 332 | Input3 | V S S BV Y
v | v | Safety input assembly 5 333 | Input3 | V S NN N
v | ¥ | Standard output assembly | 21 | Output 1 S
S Safety output assembly 1 | 233 | Output 1 S
S Safety output assembly 2 | 350 | Output 1 NN
\ | General status assembly 300 | Input1 S
v | Output monitor/test out- 342 | Input2 S IRV Y
put status with general
status assembly
DST1-XD0808SL-1

The default values for the I/O assembly data are as follows:

Safety connections:

Default (Assembly instance number)

IN

Safety input assembly 1 (Instance No. 204)

ouT

Safety output assembly 1 (Instance No. 352)

Standard connection: The default values for each type of connection are

given below.
Connection Default (Assembly instance number)
Poll IN Safety input assembly 3 (No. 3A1)
ouT None
Bit strobe IN Safety input assembly 3 (No. 3A1)
ouT None
COS IN Safety input assembly 3 (No. 3A1)
ouT None
Cyclic IN Safety input assembly 3 (No. 3A1)
ouT None

The following I/O data can be selected from the Network Configurator.
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Outputs

Reset Signal

Input Condition Signal

Standard Output Data

Output Condition Signal

Safety Output Data and
Output Condition Signal

Inputs

General Status

Reset Required Indication

Safety Input Logic Result

Test Output Status

Safety Output Monitors

Muting Lamp Status

Safety Output Status

Safety Input Status

Safety Input Data

\/
\/

VNIV NV

1/0 size (bytes)

Input 1

Input 2

Input 7

Output 1

Output 2

Output 3

Output 3

Assembly Instance No.

204

3A0

3A1

352

353

354

355

Network Configurator

setting

Safety output assembly 1

Safety output assembly 2

Safety output assembly 3

Standard connection

Safety connection

\ | v | Safety input assembly 1

\ | V| Safety input assembly 2

\ | v | Safety input assembly 3

\/

v | ¥ | Standard output assembly
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3-2-4 1/0O Assembly Data

Input Data
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
203 0 Reserved Safety | Safety Safety | Safety
Input3 | Input2 | Input1 Input O
Applicable Terminal: DST1-MRDO0O8SL-1
Instance Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
204 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
Applicable Terminals: DST1-MD16SL-1 and DST1-XD0808SL-1
Instance Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
20C 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Reserved Safety Safety Safety Safety
Input 11 Input 10 Input 9 Input 8
Applicable Terminal: DST1-ID12SL-1
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
224 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
Status Status Status Status Status Status Status Status
Applicable Terminal: DST1-ID12SL-1
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
22C 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Safety Safety Safety Safety Safety Safety Safety Safety

Input 3 Input 2 Input 1 Input 0 Input 11 Input 10 Input 9 Input 8
Status Status Status Status

2 Safety Safety Safety Safety Safety Safety Safety Safety
Input 11 Input 10 Input 9 Input 8 Input 7 Input 6 Input 5 Input 4
Status Status Status Status Status Status Status Status

Applicable Terminal: DST1-ID12SL-1
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Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
300 0 General Status

Applicable Terminal: DST1-ID12SL-1, DST1-MD16SL-1, DST1-MRDO8SL-1

Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
310 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Muting | Safety In Reserved Safety Safety Safety Safety
Lamp Status Input 11 Input 10 Input 9 Input 8
Status

Applicable Terminal: DST1-ID12SL-1

Instance Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
311 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
1 Safety Safety Safety Safety Safety Safety Safety Safety

Input 3 Input 2 Input 1 Input 0 Input 11 | Input 10 Input 9 Input 8
Status Status Status Status

2 Safety Safety Safety Safety Safety Safety Safety Safety
Input 11 Input 10 Input 9 Input 8 Input 7 Input 6 Input 5 Input 4
Status Status Status Status Status Status Status Status
3 Muting Reserved
Lamp
Status

Applicable Terminal: DST1-ID12SL-1

Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
312 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Safety Safety Safety Safety Safety Safety Safety Safety

Input 3 Input 2 Input 1 Input 0 Input 11 Input 10 Input 9 Input 8
Status Status Status Status

2 Safety Safety Safety Safety Safety Safety Safety Safety
Input 11 Input 10 Input 9 Input 8 Input 7 Input 6 Input 5 Input 4
Status Status Status Status Status Status Status Status

3 Muting Reserved Test Test Test Test
Lamp Output 3 | Output2 | Output 1 | Output 0
Status Status Status Status Status

Applicable Terminal: DST1-ID12SL-1
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Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
320 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Muting | Safety In | SafetyOut Reserved
Lamp Status Status
Status
Applicable Terminal: DST1-MD16SL-1
Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
321 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
1 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
Status Status Status Status Status Status Status Status
2 Safety Safety Safety Safety Safety Safety Safety Safety
OQutput 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output 1 | Output 0
Status Status Status Status Status Status Status Status
3 Muting Reserved
Lamp
Status
Applicable Terminal: DST1-MD16SL-1
Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
322 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
1 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input O
Status Status Status Status Status Status Status Status
2 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output 1 | Output 0
Status Status Status Status Status Status Status Status
3 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output1 | Output O
Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
4 Muting Reserved
Lamp
Status

Applicable Terminal: DST1-MD16SL-1
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Instance Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
323 1] Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
1 Safety Safety Safety Safety Safety Safety Safety Safety

Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
Status Status Status Status Status Status Status Status

2 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output1 | Output O
Status Status Status Status Status Status Status Status

3 Safety Safety Safety Safety Safety Safety Safety Safety
Qutput 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output 1 | Output 0
Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor

4 Muting Reserved Test Test Test Test
Lamp Output 3 | Output2 | Output1 | OutputO
Status Status Status Status Status

Applicable Terminal: DST1-MD16SL-1

Instance Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
330 0 Muting Safety In Safety | Reserved | Safety Safety Safety Safety
Lamp Status Out Input 3 Input 2 Input 1 Input O
Status Status

Applicable Terminal: DST1-MRDO08SL-1

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
331 0 Safety Safety Safety Safety Safety Safety Safety Safety

Input 3 Input 2 Input 1 Input 0 Input 3 Input 2 Input 1 Input 0
Status Status Status Status

1 Muting Reserved Safety Safety Safety Safety
Lamp Output 3 | Output2 | Output1 | Output 0
Status Status Status Status Status

Applicable Terminal: DST1-MRD08SL-1

Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
332 0 Safety Safety Safety Safety Safety Safety Safety Safety

Input 3 Input 2 Input 1 Input O Input 3 Input 2 Input 1 Input O
Status Status Status Status

1 Safety Safety Safety Safety Safety Safety Safety Safety
Output 3 | Output2 | Output1 | Output 0 | Output 3 | Output2 | Output 1 | Output 0
Monitor Monitor Monitor Monitor Status Status Status Status

2 Muting Reserved
Lamp
Status

Applicable Terminal: DST1-MRDO08SL-1
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Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
333 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 3 Input 2 Input 1 Input O Input 3 Input 2 Input 1 Input 0
Status Status Status Status
1 Safety Safety Safety Safety Safety Safety Safety Safety
Output 3 | Output2 | Output1 | Output 0 | Output3 | Output2 | Output1 | Output O
Monitor Monitor Monitor Monitor Status Status Status Status
2 Muting Reserved Test Test Test Test
Lamp Output 3 | Output2 | Output1 | Output 0
Status Status Status Status Status
Applicable Terminal: DST1-MRDO0O8SL-1
Instance Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
340 0 General Status
1 Reserved Test Test Test Test
Output 3 | Output2 | Output 1 | Output 0
Status Status Status Status
Applicable Terminal: DST1-ID12SL-1
Instance Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
341 0 General Status
1 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output 3 | Output2 | Output1 | Output 0
Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
2 Reserved Test Test Test Test
Output 3 | Output2 | Output1 | Output 0
Status Status Status Status
Applicable Terminal: DST1-MD16SL-1
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
342 0 General Status
1 Test Test Test Test Safety Safety Safety Safety
Output 3 | Output2 | Output1 | OutputO | Output3 | Output2 | Output1 | OutputO
Status Status Status Status Monitor Monitor Monitor Monitor

Applicable Terminal: DST1-MRDO08SL-1
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Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
3A0 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
1 Reserved Reset Safety Safety Safety Safety Safety Safety
Required Input Input Input Input Input Input
Indication Logic Logic Logic Logic Logic Logic
Result5 | Result4 | Result3 | Result2 | Result1 Result 0
(4/5) (2/3) (0/1)
Applicable Terminal: DST1-XD0808SL-1
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
3A1 0 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
1 Safety Safety Safety Safety Safety Safety Safety Safety
Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1 Input 0
Status Status Status Status Status Status Status Status
2 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output1 | OutputO
Status Status Status Status Status Status Status Status
3 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output3 | Output2 | Output 1 | Output 0
Monitor Monitor Monitor Monitor Monitor Monitor Monitor Monitor
4 Muting Reserved Test Test Test Test
Lamp Output 3 | Output2 | Output1 | Output O
Status Status Status Status Status
5 Reserved | Reset Safety Safety Safety Safety Safety Safety
Required Input Input Input Input Input Input
Indication Logic Logic Logic Logic Logic Logic
Result5 | Result4 | Result3 | Result2 | Result1 | Result0
(4/5) (2/3) (0/1)
6 General Status
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Output Data

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
21 0 Reserved Standard | Standard | Standard | Standard
Output 3 | Output2 | Output1 | Output 0

Applicable Terminal: DST1-ID12SL-1, DST1-MD16SL-1, DST1-MRDO8SL-1

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
233 0 Reserved Safety Safety Safety Safety
Output 3 | Output 2 | Output 1 | Output O

Applicable Terminal: DST1-MRDO08SL-1

Instance Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
234 0 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output 3 | Output2 | Output 1 | Output 0

Applicable Terminal: DST1-MD16SL-1

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
350 0 Standard | Standard | Standard | Standard | Safety Safety Safety Safety
Output 3 | Output2 | Output 1 | Output O | Output3 | Output2 | Output 1 | Output O

Applicable Terminal: DST1-MRDO08SL-1

Instance Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
351 0 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7 | Output6 | Output5 | Output4 | Output 3 | Output2 | Output 1 | Output 0
1 Reserved Standard | Standard | Standard | Standard
Output 3 | Output2 | Output 1 | Output O

Applicable Terminal: DST1-MD16SL-1

Instance Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
(hex)
352 0 Safety Safety Safety Safety Safety Safety Safety Safety

Output 7/ | Output 6/ | Output 5/ | Output 4/ | Output 3/ | Output 2/ | Output 1/ | Output 0/
Output Output Output Output Output Output Output Output
Condition | Condition | Condition | Condition | Condition | Condition | Condition | Condition
Signal 7 | Signal 6 | Signal5 | Signal4 | Signal 3 | Signal2 | Signal1 | Signal 0

(6/7) (4/5) (2/3) (0/1)

Applicable Terminal: DST1-XD0808SL-1
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Instance Byte Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
353 0 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7/ | Output 6/ |Output 5/ |Output 4/ |Output 3/ |Output 2/ |Output 1/ |Output O/
Output Output Output Output Output Output Output Output
Condition | Condition | Condition | Condition |Condition | Condition | Condition |Condition
Signal 7 |Signal 6 |Signal5 |Signal4 |Signal3 |Signal2 |Signal1 |Signal 0
(6/7) (4/5) (2/3) (0/1)
1 Reserved Reset Reset Reset Reset Reset Reset
Signal 5 | Signal4 | Signal 3 | Signal2 | Signal1 | Signal 0
(4/5) (2/3) (0/1)
Applicable Terminal: DST1-XD0808SL-1
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
354 0 Safety Safety Safety Safety Safety Safety Safety Safety
Output 7/ | Output 6/ | Output 5/ | Output 4/ | Output 3/ | Output 2/ | Output 1/ | Output 0/
Output Output Output Output Output Output Output Output
Condition | Condition | Condition | Condition | Condition | Condition | Condition | Condition
Signal 7 | Signal 6 | Signal5 | Signal4 | Signal3 | Signal2 | Signal 1 | Signal O
(6/7) (4/5) (2/3) (0/1)
1 Reserved Reset Reset Reset Reset Reset Reset
Signal 5 | Signal 4 | Signal3 | Signal2 | Signal 1 | Signal 0
(4/5) (2/3) (0/1)
2 Reserved Input Input Input Input Input Input
Condition | Condition | Condition | Condition | Condition | Condition
Signal 5 | Signal 4 | Signal3 | Signal2 | Signal 1 | Signal 0
(4/5) (2/3) (0/1)
Applicable Terminal: DST1-XD0808SL-1
Instance Byte Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
(hex)
355 0 Output Output Output Output Output Output Output Output
Condition | Condition | Condition | Condition | Condition | Condition | Condition | Condition
Signal 7 | Signal 6 | Signal5 | Signal4 | Signal3 | Signal2 | Signal1 | Signal 0
(6/7) (4/5) (2/3) (0/1)
1 Reserved Reset Reset Reset Reset Reset Reset
Signal 5 | Signal4 | Signal 3 | Signal2 | Signal1 | Signal 0
(4/5) (2/3) (0/1)
2 Reserved Standard | Standard | Standard | Standard
Output 3 | Output2 | Output1 | Output O

Applicable Terminal: DST1-XD0808SL-1

3-2-5 Changing Default Standard I/0 Assembly Data (DST1-XD0808SL-1

84

Only)

With the DST1-XD0808SL-1, a Network Configurator can be used to change
the default standard I/O assembly data (Default Connection Path). This func-
tion is enabled for communications with a Standard Master which cannot
change I/0 assembly data. This kind of Standard Master can perform stan-
dard 1/0 communications with a Standard Slave using default I/O assembly
data only. This function must be used to perform I/O communications using
other 1/0 assembly data.
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CS/CJ-series DeviceNet Unit

A CS/CJ-series DeviceNet Unit can change I/O assembly data, so there is no
need to use this function to change the default standard 1/0 assembly data.
Even if this function is used to change the data, the CS/CJ-series DeviceNet
Unit settings will be given priority.

Note  For details on making these settings, refer to the CS/CJ-series DeviceNet Unit
Operation Manual (Cat. No. W380).

Using a Standard Master That Cannot Actively Change the Default Standard I/O
Assembly Data

Set the initial standard I/0O assembly data (Default Connection Path) when
using the Network Configurator to set the configuration.

1,2,3... 1. Open the Edit Device Parameters Window of the DST1-XD0808SL-1.
From Default Connection Path, select the I/O assembly data for the type
of connection (Poll, BitStrobe, COS, Cyclic) to be used for I/O communica-
tions with the Standard Master. “Null” means that /0 assembly data is not
to be used, i.e., that the data size is 0 bytes.

Edit Device Parameters

Parameters l

B |§ <€—— Check that extended display is set.

Parameter Mame J Walue

+ Safety Input Loegic 0 _:.j
+ Safety Input Loeic 1
+ Safety Input Loeic 2
+ Safety Input Loeic 3
+ Safety Input Logic 4
+ Safety Input Logic 5

Make selections for the input connection and output
connection to be used.

= Defaul Gonnection Path \
0469 Poll Default Input Connection Safety Input Aszembly 3
0470 Poll Default Output Connection Hull

1471 Bit-5Strobe Default lnput Connection Safety Input Azzembly 3 _:_]
0472 COS/Cvelic Default lput Gonnection Hull
0473 COS/Cyclic Default Output Gonnection Safety Input Assembly 1

Safety Thput Hssembly 2
‘0471 Bit-Strobe Default Input Gonnection Input bk it AR,
Default : Safety Input Azsembly 3
[/ zize]Mull : Obyte, Safety Iput Bzsemlby 1 @ 1bvte, Safety Input Azsemlby 2 : 2bvie, Safety Input Azsemlby 3 :
Thote,

Default Setup I Copy Eroup:, Expand All | Collapse Al ]

[ ok | cence |

v
e

2. Download the specified configuration to the DST1-XD0808SL-1.

3. Setthe Standard Master so that the connection type (Poll, BitStrobe, COS,
or Cyclic) and I/O data size agree with the settings that were made in step
1 above.

Note  “Null” means that I/O assembly data is not used, i.e., that the data size is 0
bytes. The output connection size for a Bit-Strobe connection is always 0
bytes.
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Specifications Section 4-1
4-1 Specifications
4-1-1 Common Specifications

Item

Specifications

Communications power supply voltage

11 to 25 V DC (Supplied from the communications connector.)

1/0O power supply voltage

20.41t026.4 V DC (24 V DC, -15% to +10%)

EMC

Conforms to IEC61131-2.

Vibration resistance

10 to 57 Hz: 0.35-mm single amplitude,
57 to 150 Hz: 50 m/s?

Shock resistance

150 m/s2 for 11 ms
DST1-MRDO8SL-1: 100 m/s? for 11ms

Operating temperature

—10to 55°C

Relative humidity

10% to 95% (with no condensation)
DST1-MRDO08SL-1: 10% to 85% (with no condensation)

Operating environment

No corrosive gases

Storage temperature —40to 70°C
Mounting 35-mm DIN Track
Degree of protection 1P20

Overvoltage Category

4-1-2 Current Consumption and Weights

Model Communications current Current consumption for I/O Weight

consumption power supply (See note.)

DST1-ID12SL-1 100 mA at24 V DC 70 mA at24 vV DC 420 g

DST1-MD16SL-1 110 mA at24 V DC 50 mA at 24 V DC for inputs 420 g
130 mA at 24 V DC for outputs

DST1-MRDO8SL-1 100 mA at24 V DC 80 mA at 24 V DC for inputs 600 g
130 mA at 24 V DC for outputs

DST1-XD0808SL-1 110 mA at24 vV DC 50 mA at 24 V DC for inputs 420 g
130 mA at 24 V DC for outputs

Note

Note

88

This does not include the current consumption of the externally connected
devices.

The maximum current that can be supplied to the I/O power terminal is shown
below.

Model Terminals I/0 power supply current
DST1-ID12SL-1 V, G 2.94 A
DST1-MD16SL-1 Vo, GO 290 A
V1, G1 413 A
DST1-MRD08SL-1 | V0, GO 290A
V1, G1 0.13A
DST1-XD0808SL-1 |VO0, GO 290 A
V1, G1 413 A

The 1/0 power supply current is calculated as shown below.

* Input device and test output power terminal
I/O power supply current that can be supplied to V and G terminals =
input current (of number of points used) + test output current (of number
of points used) + current consumption for I/O power supply
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* QOutput device power terminal
I/0 power supply current that can be supplied to V and G terminals = out-
put current (of number of points used) + current consumption for 1/O

power supply

IMPORTANT Do not supply a current that exceeds the I/O power supply current to the 1/0O

power terminal.

4-1-3 DeviceNet Communications Specifications

Specifications

Conforms to DeviceNet and DeviceNet Safety.

Combination of multi-drop and T-branch connec-
tions (for trunk or branch lines)

Item
Communications protocol
Topology
Baud rate

125 kbps, 250 kbps, or 500 kbps

Communications media

Special 5-wire cable (2 signal lines, 2 power lines,

1 shield line)

Communications distances

Baud rate Network Branch line | Total branch
length length line length
500 kbps 100 m max.”! |6 m max. 39 m max.
250 kbps 250 m max. ! |6 m max. 78 m max.
125 kbps 500 m max. ! |6 m max. 156 m max.
Communications power supply 11t025V DC
Maximum number of nodes 63 nodes
Safety 1/0 Number of 4273
Communications | connections
Connection | Single-cast, Multi-cast
type
Standard I/0 Number of 2
Communications | connections
Connection | Poll/Bit-strobe/COS/Cyclic
type

*1: If Thin Cable is used, the maximum network length at any baud rate is

100 m.

*2: Communications are enabled with 15 Safety Masters for each multi-cast
connection, but if four connections are used, it is not possible to commu-
nicate with more than 30 Safety Masters total.

*3: There are a maximum of two connections for the DST1-XD0808SL-1.
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4-2

Indicators

4-2-1 MS/NS Indicators
This section describes the meanings of MS and NS indicators for the DST1-
series Safety I/O Terminals.
The MS (Module Status) indicator displays the status of a node on the net-
work.
The NS (Network Status) indicator displays the status of the entire network.
The MS and NS indicators can be green or red and they can be ON, flashing,
or OFF. The meanings indicated by the combination of their colors and status
are as given in the following table.
Indicator Color Status Meaning
MS Green \%/ Normal operation status; RUN status (See note.)
\ﬁ/ Waiting for communications from the Safety Master; Idle status (See note.)
Red :IMiSI: System failure
\Mﬁs/ Minor failure (Switch settings incorrect, etc.)
Green/Red \g/ The DST1 is performing initialization process or waiting for configuration.
- M-S Power is not supplied
NS Green \%/ Online connection has been established.
\g/ Online connection has not been established.
Red :%: Unable to communicate
:%: 1/0O communication error
) N-s Not online/Not powered:MEs:
)7 :Lit a7 :Flashing mm : Not lit
Note  Applicable to the DST1-XD0808SL-1 only.

4-2-2 Configuration Lock Indicator

The LOCK indicator indicates that the configuration data has been locked.

920

Indicator Color Status Meaning
LOCK Yellow iy Lock has been completed with a valid configuration.
LA Lock has not been completed with a valid configuration.
m Configuration has not been performed.
)7 :Lit a7 :Flashing mm : Not lit
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4-2-3 IN PWR/OUT PWR Indicators

The IN PWR and OUT PWR indicators indicate the status of the I/O power
supplied to the DST1-series Safety I/0O Terminals.

LED Indicators Color Status Meaning
IN PWR Green =g Normal status of input power
- Input power is not supplied.
OUT PWR Green =iy Normal status of output power

[ | Output power exceeds the upper/lower limit of the power range.

Output power is not supplied.

A system error has occurred.

4-2-4 1/O Indicators

~

—~

Lo

:Lit " :Flashing mm : Not lit

The 1/O indicators show the ON/OFF and error status of 1/O.

Note  The indicators are not lit for safety inputs and safety outputs for which the
Safety Input Channel Mode or Safety Output Channel Mode is set to Not
Used.
Name Color Status Meaning
INO to INn Yellow 17 | Safety input ON.
(See note.) m Safety input OFF.
Red S e Error detected in safety input circuits.
- * Discrepancy error has occurred set for Dual Channel Mode.
N> I Error detected in the other input circuit set for Dual Channel Mode (no error
- in this circuit)
OUTOto OUTn | Yellow 17 |Safety output ON.
(See note.) m Safety output OFF.
Red 7 * Error detected in safety output circuits.
- * EDM error (See note 2.)
L Error detected in the other output circuit set for Dual Channel Mode (no
- error in this circuit)
7 :Lit A7 :Flashing mm : Not lit
Note (1) “n” indicates the terminal number.

(2) Applicable to the DST1-XD0808SL-1 only.
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5-1 DST1-ID12SL-1
5-1-1 Safety Input Specifications

The following table gives the safety input specifications for the DST1-

ID12SL-1.
Item Specifications
Input type Sinking input (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 6 mA

5-1-2 Test Output Specifications

The following table gives the test output specifications for the DST1-

ID12SL-1.
Item Specifications
Output type Sourcing output (PNP)
Rated output current 0.7A
Residual voltage 1.2 V max. between each output terminal and V
Leakage current 0.1 mA max.

5-1-3 Nomenclature
The following figure shows the names of the parts of the DST1-ID12SL-1.

Node address switches LED indicators

™
MENE IOOK PR O 1 2 2 4 B & 7 L3 BRI

omeon DST1-ID125L-1
BAFETY VO TERMINAL 24VIX:

DeviceNet
communications
connector

Terminal blocks

* Refer to 4-2 Indicators for information on the LED indicators.

* Refer to 2-4 Connecting the Communications Connector for information
on the DeviceNet communications connector.

* Refer to 5-1-4 Internal Circuits and Terminal Arrangement for information
on the terminal blocks.
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5-1-4 Internal Circuits and Terminal Arrangement
The following figure shows the internal circuits of the DST1-ID12SL-1.

DC-DC
converter

—L(non-isolated)

®

o
E3Y
H

. Internal circuits
DeviceNet

physical
layer

)
-2
z

®

..... I N

¢ 2 e >
{ / |
i &0
S o
V(Zf;gr;r Safety input circuits Test output circuits
circuit (current sinking) (current sourcing)

O Ol & & b 6 b T T [0 T T W[ T B o
G101010NCIGICIOION0 CAGIOIOIOI0I0)OX010

The following table gives the terminal arrangement of the terminal blocks on
the DST1-ID12SL-1.

Terminals Names Functions
1,2 \Y Power terminals for the input devices and test outputs. (24 VDC)
11,12 G
3510 40 G Common terminals

The terminals 11, 12 and 35 to 40 are internally connected.

3t0 10 INO to IN11 Terminals for safety inputs
21to24
131020 TOto T3 Terminals for test outputs
2510 30
3110 34
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V+ —@V

I/O Power Supply

Circuit C
ircui G

Test Output Circuit —

jm———m
|
|
L
— V[ 1)
T @ T0..T3

—_————

(
|
| N
Internal | :1 #7 }— Safety Input Circuit
|
\____)

Circuit

©) INo...IN11

T I

5-1-5 Dimensions
The following figures show the dimensions of the DST1-ID12SL-1 (unit: mm).

35.5

65
42.75

(68.15)

71.4

170
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5-2 DST1-MD16SL-1
5-2-1 Safety Input Specifications

The following table gives the safety input specifications for the DST1-

MD16SL-1.
ltem Specifications
Input type Sinking input (PNP)
ON voltage 11 VDC min. between each input terminal
and GO
OFF voltage EéVDC max. between each input terminal and
0
OFF current 1 mA max.
Input current 6 mA

5-2-2 Test Output Specifications

The following table gives the test output specifications for the DST1-

MD16SL-1.
Item Specifications
Output type Sourcing output (PNP)
Rated output current 0.7A
Residual voltage 3/(.’)2 V max. between each output terminal and
Leakage current 0.1 mA max.

5-2-3 Safety Output Specifications for Semiconductor Outputs

The following table gives the safety output specifications for the Semiconduc-
tor outputs on the DST1-MD16SL-1.

ltem Specifications
Output type Sourcing output (PNP)
Rated output current 0.5A
Residual voltage 1.2 V max. between each output terminal and
V1
Leakage current 0.1 mA max.

IMPORTANT In case that a safety output is configured as Safety pulsed test, while this out-
put is in an ON state, the signal sequence shown below is output continuously
to enable diagnosis. Confirm the response times of the devices connected to
the safety outputs so that the devices do not malfunction due to the OFF

pulse.

\ Y 648 ms
ON typical
OFF

—f——j— 580ps

typical
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5-2-4 Nomenclature

The following figure gives the names of the parts of the DST1-MD16SL-1

Node address switches LED indicators
I lslﬂml’!‘ml\i!d!l?l’?ﬂl1!!1ll1
jﬂ:.: omion DST1-MD16SL-1 0
SAFETY VO TEAMINAL 24VDC
“u‘ "“1“1\&0‘284!!7: om:lﬂ“l‘l1284!l?
m_
DeViCeNet 3 _D lilu ||:M:‘|2 ||:2 l|| ||:26:|| \|I_||2 |
o d [ e8] ‘O"OOOUODOT
communications d [
connector q [o Fﬁ‘?ﬁﬁﬁﬁﬁfﬂ
da [ =5 e e e e e
Sl ©Ee606068056

Terminal blocks
* Refer to 4-2 Indicators for information on the LED indicators.

* Refer to 2-4 Connecting the Communications Connector for information
on the DeviceNet communications connector.

* Refer to 5-2-5 Internal Circuits and Terminal Arrangement for information
on the terminal blocks.

5-2-5 Internal Circuits and Terminal Arrangement
The following figure shows the internal circuits of the DST1-MD16SL-1.

DC-DC
converter
—L(non-isolated
CAN
Q Internal circuits
DeviceNet
physical
CAN Iayer
©®
S E—— T T
(I (T (L
Y — v \ad
;\7"177"// N L s \\,,,_l ,,,,, Ly
I/ OSLPPOF;’;’;r Safety input circuits Te;:;‘:{gm g Cs)u‘:)%‘l“;,er Safety output circuit
circuit (current sinking) (current sourcing) circuit (current sourcing)
1 1 2 3 4\ \ \ 7\ \ 9 \ 10\ 21 1 2 2 24, 2! 21 27 21 29 30,
EUEEEEEEEE[OHHBEHVLBB®
— [ f [ [ =
b%é@%@@@@@@@@@@@@@@@
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The following table shows the terminal arrangement of the terminal blocks on
the DST1-MD16SL-1.

Terminals Names Functions
1,2 VO Power terminals for the input devices and test outputs. (24 VDC)
11,12 GO
3t0 10 INO to IN7 Terminals for safety inputs
13t0 20 TOto T3 Terminals for test outputs
21,22 VA Power terminals for the output devices. (24 VDC)
31, 32 G1
2310 30 OUTO to OUT7 Terminals for safety outputs
33 to 40 G1 Common terminals. Terminals 31 to 40 are internally connected.
VO+ @
1/0O Power Supply Vo
Circuit
1O
Test Output Circuit =
_____ |
—YL— ®
~—-=2) (© T0..T3
————— | Safety Input Circuit
|
—
1 1) © INO..IN7
L |
— 7
Internal e 0y
Circuit
Vi+ O V1
1/0 Power Supply
Circuit
© o
Safety Output Circuit
_____ |
YL @
- __2) ouTo
© ourr
j_{;l
| —(:) G1
L)

IMPORTANT Power supply terminal V1 for the outputs is internally monitored. Supply the

voltage in the specified range (20.4 to 26.4 VDC). If the voltage is supplied
outside this range, voltage will not be supplied to the output circuits.
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5-2-6 Dimensions
The following figures show the dimensions of the DST1-MD16SL-1 (unit:

65
35.5
42.75

(68.15)

71.4

170
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5-3 DST1-MRDO08SL-1

5-3-1

Safety Input Specifications

The following table gives the safety input specifications for the DST1-

MRDO8SL-1.
Iltem Specifications

Input type Sinking input (PNP)

ON voltage 11 VDC min. between each input termi-
nal and GO

OFF voltage 5 VDC max. between each input termi-
nal and GO

OFF current 1 mA max.

Input current 6 mA

5-3-2 Test Output Specifications

The following table gives the test output specifications for the DST1-

MRDO8SL-1.
Item Specifications
Output type Sourcing output (PNP)
Rated output current 0.7A
Residual voltage 1.2 V max. between each output termi-
nal and VO
Leakage current 0.1 mA max.

5-3-3 Safety Output Specifications for Relay Outputs

The following table gives the safety output specifications for the DST1-

MRDO8SL-1.
Item Specifications
Relays G7SA-2A2B
EN50205 Class A
Failure rate P level (See note.) (Refer- |1 mA at 5 VDC
ence value)
Rated load for a resistive load 240 VAC: 2 A
30VDC:2 A
Durability Mechanical life 5,000,000 operations min.
expectancy (at approx. 7,200 operations/h)
Electrical life 100,000 operations min.
expectancy (at rated load and approx. 1,800 operations/h)

Note  This value applies to a switching frequency of 300 operations/min.
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5-3-4 Nomenclature

The following figure shows the names of the parts of the DST1-MRDO08SL-1.

Node address switches LED indicators Safety relays

EEEOEY
61 vl
DeviceNet
communications
connector

Terminal blocks
¢ Refer to 4-2 Indicators for information on the LED indicators.

* Refer to 2-4 Connecting the Communications Connector for information
on the DeviceNet communications connector.

* Refer to 5-3-5 Internal Circuits and Terminal Arrangement for information
on the terminal blocks.

5-3-5 Internal Circuits and Terminal Arrangement

The following figure shows the internal circuits of the DST1-MRDO0O8SL-1.

DC-DC
converter
(non-isolated
®
CAN
4 -
DeviceNet Internal circuits
physical

S layer

L

A

o P T
e t1d )
e L,,l_,_) ,,,,,,,,, ./

1/0 power ’ - Test output /0 power Ryo Ryt Ry2 Rys
supply Safety P cltouts circuits supply =0 =) ] o
circuit (current sinking) (current sourcing) circuit ‘L_f__il ‘L_/___il ‘L__/___il ‘i'/:il

I

1 *2‘ 3 4 5 6 7 8 9 10‘ 21 2[‘;2 ’—2‘ 2! ’—25‘ 27’—2‘ [29 ’—30‘

HOBE BB DO BB BB EE
11¥ 1 ‘ 1 i 14‘{ 15‘ WGl 17T 1T WQT 20‘ 31 3 3—‘ 3’73—‘ 36’7:‘ 3’73—‘ Al
R RIRRIRICIEICIEIOEICIEICIE

The following table shows the terminal arrangement of the terminal blocks on
the DST1-MRDO8SL-1.

Terminals Names Functions
1,2 VO Power terminals for the input devices, test outputs and internal relay feedback
1. 12 GO monitors. (24 VDC)
17 10 20 GO Common terminals. Terminals 11, 12, and 17 to 20 are internally connected.
3t06 INO to IN3 Terminals for safety inputs
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Terminals Names Functions

71010 TOto T3 Terminals for test outputs

13to0 16

21,22 Al Power terminals for driving internal relays. (24 VDC)

31, 32 G1

23t0 30 OUTO to OUT3 Terminals for safety outputs

3310 40 COtoC3 Outputs of terminals 23/33 (OUTO0) and 24/34 (OUTOe) are the same.
OUTOe to OUT3e | Output of terminals 25/35 (OUT1) and 26/36 (OUT1e) are the same.
COe to C3e Output of terminals 27/37 (OUT2) and 28/38 (OUT2e) are the same.

Output of terminals 29/39 (OUT3) and 30/40 (OUT3e) are the same.

Internal
Circuit

Test Output Circuit

—_——

VO+

I/O Power Supply
Circuit

—_—

——©
°
®

Safety Input Circuit

|
— VvV ——-
et 1) ©
(____7
— Y]
1 1)
Vi+ @
I/O Power Supply
Circuit :
VO+
Safety Output Circuit
e | ©
L ) 7\
] ? K ) © ‘ ©
U |
|
—Y) ©
L)
©

VO

GO

T0..T3

INO...IN3

V1

G1

ouTo
...OUT3

C0...C3
OUTOe

...OUT3e

CoOe...C3e
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For the DST1-MRDO08SL-1, isolating transformers, such as TR1, that are used
to isolate between overvoltage categories lll and Il must conform to IEC60742,
and the insulation between the primary input and secondary output must sat-
isfy at least the basic insulation standards of overvoltage category lll.

One side of the secondary output of the isolating transformer must be
grounded to prevent electrical shock in case of short-circuiting to the ground
or to the frame of the isolating transformer.

To protect the isolating transformer and to prevent electrical shock in case of
short-circuiting to the frame, insert fuses according to transformer specifica-
tions, i.e. at points F1, F2, and F3.

400 V AC/230 V AC DST1-MRDO8SL-1

L1 L2 L3
Fa D Fs[] |
@ 1)
F1 F3 |
— —
—  —
TR1 g ’
— \ L
E—
F2 l
F6 ﬂ F7 U F8 D B
L i
F1 to F8: Fuses
\ MA and MB: Electromagnetic switches
MA TR1: Isolating transformer
!
I I
AN
* 1]
Load

<
4> | <& —

Overvoltage category

For Model DST1-MRDO08SL-1, Insert a fuse rated at 3.15 A or less for each out-
put terminal to protect safety output contacts from welding. 0

Confirm the fuse selection with the fuse manufacturer to ensure the depend-
ability of the characteristics of the connected load.

IMPORTANT * Supply power to both VO and V1. The states of the relay contacts are
internally monitored from the power supply of VO.

* Power supply terminal V1 for the outputs is internally monitored. Supply
the voltage in the specified range (20.4 to 26.4 VDC). If the voltage is sup-
plied outside this range, voltage will not be supplied to the output circuits.
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DSTI-MRDOSSL-1

5-3-6 Dimensions
The following figures show the dimensions of the DST1-MRDO8SL-1 (unit:

35.5

63

(94.7)
90

83.2

170
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5-4 DST1-XD0808SL-1
5-4-1 Safety Input Specifications

The following table gives the safety input specifications for the DST1-

Section 5-4

XD0808SL-1.

Item Specifications
Input type Sinking input (PNP)
ON voltage 11 VDC min. between each input termi-
nal and GO
OFF voltage 5 VDC max. between each input termi-

nal and GO

OFF current

1 mA max.

Input current

6 mA

5-4-2 Test Output Specifications

The following table gives the test output specifications for the DST1-

XD0808SL-1.
Item Specifications
Output type Sourcing output (PNP)
Rated output current 0.7A
Residual voltage 1.2 V max. between each output termi-
nal and VO
Leakage current 0.1 mA max.

5-4-3 Safety Output Specifications for Semiconductor Outputs

The following table gives the safety output specifications (for semiconductor
outputs) for the DST1-XD0808SL-1.

Item Specifications
Output type Sourcing output (PNP)
Rated output current 05A
Residual voltage 1.2 V max. between each output termi-
nal and V1
Leakage current 0.1 mA max.

When the safety output channel mode for a safety output terminal is set to
Safety Pulse Test, the following pulse signal is output when the safety output
turns ON. Confirm the input response times for control devices connected the
safety outputs so that the devices do not malfunction due to the OFF pulse.

F #} Approx. 648 ms

ON

OFF

H’—’H Approx. 580 us

5-4-4 Nomenclature
The following figure shows the names of the DST1-XD0808SL-1.
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Node address switches Operation display section
r.lSNSI.C\:KFI-":NO 1 2 2 4 &5 8 TP“-X{RO 1 33_4 5 a8 7
OMRCN DST1-XD0808SL-1 O
SAFETY I'D TERMIMAL 24VDC
G [ "|WW01234807’|I Mﬂ“ﬂiﬂ!l!l?h
| HODE AL 11 | [ [ | [ [ [0 | T | 31 [ | Gt | e [ e [ [l [ ol | 0
. I 1 3 57 0 H
DeVICeN.et . i ]D !_I|I|2||| d|||4|||5|||b||| = |||8|||0||||U||
communications — 1 i [ | [ s S]] e e
connector a [
o e
a [k
L=

I/O connectors

* Refer to 4-2 Indicators for details on the LED indicators.

* Refer to 2-4 Connecting the Communications Connector for details on the
DeviceNet communications connector.

* Refer to 5-4-5 Internal Circuits and Terminal Arrangement for details on
the terminal arrangement.

5-4-5 Internal Circuits and Terminal Arrangement
The following diagram shows the internal circuits of the DST1-XD0808SL-1.

DC-DC
converter
—1(non-isolated)
©
CAN
H Internal circuits
DeviceNet
physical
™ layer
f
©
T P T
i ? | i #7 K' i ? K'
S R L S s
I/ gu%%\;\;er Safety input circuit Tez}rgﬂ:tput I/ gu%%\?;er Safety output circuit
circuit (sinking inputs) (sourcing outputs) circuit (sourcing outputs)
R \\\\\\

)]
— |
[©)6)0)

Bl Bl Bl D — ‘
45@@@@@@@%%6% 5%

0 o T W W T T %)
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Terminals Names Functions
1,2 VO Power terminals for input devices and test outputs (24 VDC)
11,12 GO
31010 INO to IN7 Terminals for safety inputs
131020 TOto T3 Terminals for test outputs
21,22 V1 Power terminals for output devices (24 VDC)
31,32 G1
23t0 30 OUTO to OUT7 Terminals for safety outputs
33 to 40 G1 Common terminals. Terminals 31 to 40 are internally connected.
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Circuit

Test Output Circuit

VO+

1/0 Power Supply
Circuit
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€
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®
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Safety Input Circuit

Safety Output Circuit

V1+

©

1/0 Power Supply
Circuit

—_——
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Note

©

—©

VO

GO

TO...T3

INO...IN7

V1

G1

ouTo
..OUT7

G1

Power supply terminal V1 for the output devices is internally monitored. Sup-

ply the voltage in the specified range (20.4 to 26.4 VDC). If the voltage is sup-
plied outside this range, voltage will not be supplied to the output circuits.
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5-4-6 Dimensions

The following figures show the dimensions of the DST1-XD0808SL-1 (unit:

(68.15)
65

35.5
42.75

170

71.4
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6-1 Reaction Time

6-1-1 Reaction Time Concept

The reaction time is the maximum time required for stopping an output, taking
into account errors that may occur in safety chains (logical connections for
creating safety devices, consisting of input devices, control devices including
remote I/O devices, and output devices). The safety distance is found based
on the reaction time.

6-1-2 Input Reaction Time

The input reaction time is the time from when an input terminal signal is
changed until an output is sent to the network. The input reaction time is
determined as follows:

Input reaction time = 16.2 ms + Input ON/OFF delay time

The input reaction time for the safety input logic result of the DST1-
XD0808SL-1 is as follows:

Input reaction time = 22.2 ms + Input ON/OFF delay time

Note For details on reaction times for the entire system, refer to the DeviceNet
Safety System Configuration Manual (Cat. No. Z905).

6-1-3 Output Reaction Time

The output reaction time is the time from when a network signal is received
until the output terminal is changed. The output reaction time is determined as
follows:

Output reaction time (DST1-MD16SL-1) = 6.2 ms

Output reaction time (DST1-MRDO08SL-1) = 26.2 ms

Output reaction time (DST1-XD0808SL-1) = 6.2 ms + Output ON/OFF
delay time

Note For details on reaction times for the entire system, refer to the DeviceNet
Safety System Configuration Manual (Cat. No. Z905).

6-1-4 Local Input and Local Output Reaction Times

The DST1-XD0808SL-1 can stop local outputs according to local input status
by using logic operations. In such cases, the Unit can independently calculate
the reaction time.

Safety DST1-XD0808SL-1 Actuator
sensor/switch
Sensor/switch Local input or Actuator
reaction time output reaction reaction time

time

Local input and output reaction time = 18.7 ms + Input ON/OFF delay
time + Output ON/OFF delay time
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Indicators and Error Processing
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Section 7-1

7-1

Indicators and Error Processing

114

MS NS LOCK| I/0 /0 Description Probable cause and remedy
PWR
Green | Red Green | Red | Yellow | Green | Yellow | Red
gl EomEE B - — | Safety I/O communications in
- - - progress (normal status)
-’
- - - - - RUN status
(DST1-XD0808SL-1 only)
g M | - - - | Standard I/O communications or
- - - message communications in
N I progress (normal status)
4 | |1H | H | 1N - - — | The DST1 performing initializa-
T tion process or waiting for config-
S uration.
g | || H - - - - | Waiting for safety or standard
-0 -0 connection
g W g - - - — | Communications timeout Check the following items and restart the
S S DST1.
g M || - - - — | BusOff status (communications | Are lengths of cables (trunk and branch
- - stopped due to consecutive data | lines) correct?
errors) Are cables broken or loose?
Are Terminating Resistors connected to
both ends of the trunk line only?
Is noise interference excessive?
Node address duplication Reset the DST1 so that it has a unique
node address, and then restart the DST1.
4| H | N | I - - - — | Waiting for completion of node
- address duplication check
H | H =1 - - - — | Switch settings are incorrect Check the node address, and then restart
- N the DST1.
>
Il | | N | M nput | I | W |Systemfailure Check to see if the positive side of the
- - power supply is in contact with the signal
line.
Output Replace the DST1 if the system failure
[ ] still occurs after turning the power supply
ON again.
- - - - - nput/output power is not sup- eck the following items.
Il B B inpu [ Check the following i
plied. Are cables broken?
Is the I/O power voltage within specifica-
tions?
- - - - - o7 | |7 |An error occurred in an input/ Check the following items.
- ~ 7| output circuit. * Has a ground fault occurred in the
signal line?
* |s the signal line broken?
* Are there any troubles with the con-
nected device?
¢ Is the power source (positive side) in
contact with the signal line?
* Has a short-circuit occurred in the
signal line?
* |s the discrepancy time setting suit-
able?
* Is the I/0 power supply voltage within
specifications?
* Did an EDM error occur?
Details on the error can be read from the
Network Configurator.
- - - - - |>7 | MR | g~ | When dual channels are set: An
- ~ | error occurred in the other chan-
nel.
IO cLit [« :Flashing mm : Not it




Troubleshooting

Section 7-2

7-2 Troubleshooting

I/0O errors can be read out from safety input status, test output status, and
safety output status.

Status data when I/O is normal: ON (1)

Status data when an error occurs I/0: OFF (0)

The details of errors can be read out by using explicit messages and the Net-
work Configurator.

Note

For I/O error latch time settings, the OFF status is maintained for at least the

error latch time (0 to 65,530 ms, in increments of 10 ms) when individual
safety input status turns OFF.

7-2-1 Safety Input Errors
Code Error Probable cause Countermeasure
01 hex | Configuration invalid The configuration is invalid. Configure the DST1 correctly.
02 hex |External test signal failure | 1. The power source (positive side) is in | 1. 2. Check the wiring.
contact with the input signal line. 3. Replace the connected device.
2. Short-circuit between input signal
lines
3. Trouble with the connected device
03 hex | Internal input failure Trouble with the internal circuits Replace the DST1 if the system fail-
ure still occurs after turning the
power supply ON again.
04 hex | Discrepancy error 1. Ground fault or break in an input sig- | 1. Check the wiring.
nal line 2. Replace the connected device.
2. Trouble with the connected device 3. Change the time setting.
3. The discrepancy time setting is not
satisfied.
05 hex | Failure of the associated Dual channels are set and an error Remove the error in the other chan-
dual channel input occurred in the other channel. nel.
Explicit Message for Reading the Cause of the Error
Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute | Data
code ID ID ID size
Safety Input Read |Reads the cause |OE hex |3D hex|011to OC |6E hex - 0: No error
Cause of Error for the normal flag hex Or error code
Information (1 to 12) speci-
Read fied by the
instance ID turn-
ing OFF.
(See note.)
Note  The instance numbers for safety inputs 0 to 11 are 1 to 12 (01 to OC hex),

respectively.
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7-2-2 Test Output Errors

116

tively.

Code Error Probable cause Countermeasure
01 hex | Configuration invalid The configuration is invalid. Configure the DST1 correctly.
02 hex |Overload detected 1. Ground fault or short-circuit of an out- | 1. Check the wiring.
put signal line 2. Replace the connected device.

2. Trouble with the connected device

05 hex | Stuck-at-high detected 1. The power source (positive side) is in | 1. Check the wiring.
contact with the output signal line. 2. Replace the DST1.

2. Trouble with the internal circuit

06 hex | Under current was detected | 1. The output signal line is broken or dis- | 1. Check the wiring.
using muting lamp connected. 2. Replace the connected device.
2. Trouble with the connected device
Explicit Message for Reading the Cause of the Error
Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute | Data
code ID ID ID size
Test Output Read |Reads the cause |OE hex |09 hex |011to 04 |76 hex - 0 = No error
Cause of Error for the normal flag hex Or error code
Information (1 to 4) specified
Read by the instance ID
turning OFF.
(See note.)
Note  The instance numbers for test outputs 0 to 3 are 1 to 4 (01 to 04 hex), respec-



Troubleshooting Section 7-2
7-2-3 Safety Output Errors
Code Error Probable cause Countermeasure

01 hex | Configuration invalid The configuration is invalid. Configure the DST1 correctly.

02 hex | Over current detected Trouble with the connected device Replace the connected device.

03 hex | Short circuit to low Ground fault of the output signal line | Check the wiring.

04 hex | Stuck at high 1. The power source (positive side) is | 1. Check the wiring.

in contact with the output signal line. | 2. Replace the DST1.
2. Trouble with the internal circuit 3. Make sure the I/O power supply
3. The I/O power supply voltage is not voltage is within specifications.
within specifications.

05 hex | Failure of the associated dual Dual channels are set and an error Remove the error in the other chan-
channel output occurred in the other channel. nel.

06 hex |Internal Relay Relevant Circuit | Trouble with the internal circuit Replace the DST1 if the system fail-
Error (Replace Module) ure still occurs after turning the
(DST1-MRDO08SL-1 only) power supply ON again.

07 hex |Relay Failure (Replace Relay) | Trouble with the relay Replace the relay.
(DST1-MRDO08SL-1 only)

08 hex | Dual channel violation Wrong setting for output data Check the program.

09 hex | Cross connection detected Short-circuit between output signal Check the wiring.

lines.
O0x0A EDM Error (Replace Module) 1. Break in the EDM feedback signal | 1. Check the wiring.
(DST1-XD0808SL-1 only) line, or contact with power supply | 2. Replace the contactor or relay.
(positive side), or ground fault
2. Contactor or relay contact weld fault
Explicit Message for Reading the Cause of the Error
Explicit Read/ Function Command Response
message write Service | Class |Instance | Attribute | Data
code ID ID ID size

Safety Output Read |Reads the cause |OE hex [3B hex|01to 08 |6E hex - 0: No error

Cause of Error for the normal flag hex Or error code

Information Read (1 to 8) specified

by the instance ID
turning OFF.
(See note.)
Note The instance numbers for safety outputs 0 to 7 are 1 to 8 (01 to 08 hex),

respectively.
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7-3 Error History

The DST1-series Safety I/O Terminals internally store up to 10 error history
records. The history is updated each time an error occurs. When more than
ten records exist, the oldest record will be deleted. The error history can be
read using the Network Configurator.

Message | Countermeasure
DST1 Series System Failures

System Failure Check to see if the positive side of the power supply is in contact with
the signal line.

Replace the DST1 if the system failure still occurs after turning ON the

power.
Invalid Configuration Configure the DST1 correctly.
DeviceNet Communications Errors
Switch Setting Mismatch Check to see if the node address is the same as the node address used

for the previous configuration.

If not, set the node address to that of the previous configuration, or con-
figure the DST1 again.

If the error occurs again, replace the DST1.

Duplication MAC ID Check the node addresses of other nodes.

After setting the node addresses to eliminate address duplication, turn
ON the power to the DST1 again.

Transmission Timeout Check the following items.
Bus off * Are cable lengths (trunk and branch lines) correct?
Standard 1/0 Connection Timeout * Are cables broken or loose?

* Are Terminating Resistors connected to both ends of the trunk line
and only to both ends of the trunk line?

¢ Is noise interference excessive?

Safety 1/0 Connection Timeout

Test Output Terminal-related Failures

Stuck-at-high Detected at Test Output Check to see if the positive side of the power source is in contact with
the output signal line.

If the wiring is okay, replace the DST1.

Overload Detected at Test Output IC.)heck the wiring to see if a ground fault occurred in the output signal
ine.

Under Current is Detected using Muting Check the wiring to see if an output signal line is broken.

Lamp If the wiring is okay, replace the external lamp.

Safety Input Terminal-related Failures

Discrepancy Error at Safety Input Check the following points:

External Connected Device Failure at Safety |*Make sure the input signal wire is not contacting the positive side of

Input the power source.

* 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 has not occurred in the connected device.

* Make sure the set value of the discrepancy time is valid.

To recover from these failures, the following conditions are required:

The latch input error time must have passed, and the cause of the error
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 * Replace the DST1 if the system failure still occurs after turning the
power supply ON again.
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Message Countermeasure
Safety Output Terminal-related Failures
Cross Connection Detected at Safety Output | Check the following points:
Stuck-at-high Detected at Safety Output * Make sure there is no overcurrent for the output.
Short Circuit to Low at Safety Output * Make sure the output signal wire does not have an earth fault.

* Make sure the output signal wire is not contacting the positive side of
the power supply.

* Make sure there is not a short circuit between output signal wires.

* Make sure the power supply voltage is set within the specification
range.

Over Current Detected at Safety Output

To recover from these failures, the following conditions are required:

The latch output error time must have passed, and the cause of the
error must have been removed.

The output signal from the user application for the target safety output
must turn OFF.

Dual Channel Output Failure Check the program to see if output data for dual channels are the
same.

Internal Relay Relevant Circuit Error at * Check whether noise interference is excessive.

Safety Relay Output

Relay Failure Replace the safety relay.

EDM Error Check the following items.

¢ |s the output signal line broken?

¢ |s the output signal line grounded?

¢ |s the output signal line in contact with the power supply (positive
side)?

¢ |s there a contactor or relay contact weld fault?

Maintenance Information

Total On Time or Contact Operation Counter | ---
Exceeded Threshold at Any Point

Operation Time Exceeded Threshold
Unit Conduction Time Exceeded Threshold | ---
Network PS Voltage Fell Below Threshold
Error Related to Power Supply for /10
Output PS Voltage Low Check the following items.

Input PS Voltage Low * Are cables broken?
¢ Is the power supply voltage within specifications?
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7-4 Maintenance

7-4-1 Cleaning

Note

7-4-2 Inspection

Inspection Equipment

This section describes the routine cleaning and inspection recommended as
regular maintenance. Handling methods when replacing the DST1-series
Safety I/O Terminals are also explained here.

Clean the DST1-series Safety I/O Terminals regularly as described below to
keep the network in optimal operating condition.

* Wipe the DST1-series Safety I/O Terminals with a dry, soft cloth for regu-
lar cleaning.

¢ When dust or dirt cannot be removed with a dry cloth, dampen the cloth
with a neutral cleanser (2%), wring out the cloth, and wipe the DST1-
series Safety I/O Terminals.

* Smudges may remain on the DST1-series Safety /O Terminals from
gum, vinyl, or tape that was left on for a long time. Remove these
smudges when cleaning.

Never use volatile solvents, such as paint thinner or benzene, or chemical
wipes to clean the DST1-series Safety I/O Terminals. These substances may
damage the surface of the DST1-series Safety I/0O Terminals.

Inspect the system periodically to keep it in optimal operating condition.

In general, inspect the system once every 6 to 12 months, but inspect more
frequently if the system is used in high-temperature, humid, or dusty condi-
tions.

Prepare the following equipment before inspecting the system.

Equipment Required for Regular Inspection

Phillips screwdriver

A flat-blade screwdriver

A screwdriver for connecting communications connectors
A tester (or a digital voltmeter)

Industrial alcohol and a clean cloth

Other Equipment That May Be Required
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Inspection Procedure

Check the items in the following table and correct any condition that is below

correct?

each DST1.

standard.

Inspection item Details Standard Equipment
Environmental con- | Are ambient and panel tempera- Refer to the specifications for Thermometer
ditions tures correct? each DST1.

Are ambient and panel humidity Refer to the specifications for Hygrometer

Has dust or dirt accumulated?

No dust or dirt

Visual inspection

Installation condi-
tions

Is the DST1 installed securely?

No looseness

Phillips screwdriver

Are the connectors of the commu-
nications cables fully inserted?

No looseness

A flat-blade screwdriver

Are the external wiring screws
tight?

No looseness

A flat-blade screwdriver

Are the connecting cables undam-
aged?

No external damage

Visual inspection

Safety relay opera-

Does the safety relay contact go to

No welded contacts

Visual inspection

tion OFF state?

IMPORTANT e The maintenance interval for the relay contacts must not exceed a period

of 6 month to meet safety category 4 in accordance with EN 954-1.

* The G7SA-2A2B must be used when replacing safety relays.
7-4-3 Replacing the DST1

The network consists of the DeviceNet Unit (master) and DST1 Terminals.
The entire network is affected when a DST1 is faulty, so a faulty DST1 must
be repaired or replaced quickly. We recommend having spare DST1 Termi-
nals available to restore network operation as quickly as possible.

Precautions for Replacing the DST1
Observe the following precautions when replacing a faulty DST1.
After replacement, make sure that there are no errors in the new DST1.

When a DST1 is being returned for repair, attach a detailed description of the
problem and return the DST1 to your OMRON representative.

If there is a faulty contact, try wiping the contact with a clean, lint-free cloth
dampened with alcohol.

Settings after Replacing a DST1

After replacing a DST1, set the new DST1’s switches and configuration data
to the same settings that were used on the old DST1.

/N\ WARNING

Safety functions may be impaired and serious injury may occasionally occur.
When replacing a device, configure the replacement device suitably and con-
firm that it operate correctly.
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8-1

Wiring and Configuration

The following table shows input device connection methods and configuration.

Connected
device

Schematic diagram

Configuration

Reset switch

.

Connect the switch between INO and TO.

T

Safety Input used as “Single Channel input” with-
out test output.

Test output used as power supply output.

Connect the switch between 24 V DC and INO.

(-
}_

24V

Safety Input used as “Single Channel input” with-
out test output.

Emergency
stop switch

Door monitor

F

Connect the switches between INO and TO, and
IN1 and T1.

Safety Inputs used as “Dual Channel input” with
test output.

Test outputs used as “Pulse Test Output”.

Safety Inputs used as “Dual Channel input” with
test output.

Test output used as “Pulse Test Output”.

Connect the switches between 24 V DC and INO,
IN1.

Safety Inputs used as “Dual Channel input” with-
out test output.

Safety
Light Curtain

1ASsO
2asso

Connect OSSD1 and OSSD2 to INO and IN1,
respectively.

+asso
2asso

Safety Inputs used as “Dual Channel input” with-
out test output.
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8-2 Examples of Wiring for Each Application
8-2-1 Emergency Stop Switch Dual Channel Inputs with Manual Reset

An example of the wiring and configuration when using the DST1-ID12SL-1 is
shown below.

Wiring

@

®

E1: 24-V DC Power Supply (S8LJ)

S1: Emergency Stop Switch (A165E or
A22E) (positive opening mechanism)

S2: Reset switch

D
olo
0O

-

olo

21

Configuration

Parameter Parameter name Value
group

Safety Input 0 0008 Safety Input 0 Channel Mode Test pulse from test out
0009 Safety Input O Test Source Test Output 0
0054 Dual Channel Safety Input 0/1 Mode Dual Channel Equivalent
0055 Dual Channel Safety Input 0/1 Discrepancy Time 100 x 10 ms

Safety Input 1 0012 Safety Input 1 Channel Mode Test pulse from test out
0013 Safety Input 1 Test Source Test Output 1

Safety Input 11 0052 Safety Input 11 Channel Mode Used as standard input
0053 Safety Input 11 Test Source Not Used
0064 Dual Channel Safety Input 10/11 Mode Single Channel

Test Output 0 0001 Test Output 0 Mode Pulse Test Output

Test Output 1 0002 Test Output 1 Mode Pulse Test Output

Test Output 2 0003 Test Output 2 Mode Power Supply Output
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8-2-2 Two-Hand Input

An example of the wiring and configuration when using the DST1-ID12SL-1 is

Wiring

Configuration

shown below.

®
(70

E1: 24-V DC Power Supply (S8LIJ)
S11,S12: Two-hand control switches

126

to input 1/3.

Parameter Parameter name Value
group

Safety Input O 0008 Safety Input 0 Channel Mode Test pulse from test out
0009 Safety Input 0 Test Source Test Output 0
0054 Dual Channel Safety Input 0/1 Mode Single channel

Safety Input 1 0012 Safety Input 1 Channel Mode Test pulse from test out
0013 Safety Input 1 Test Source Test Output 1

Safety Input 2 0016 Safety Input 2 Channel Mode Test pulse from test out
0017 Safety Input 2 Test Source Test Output 0
0056 Dual Channel Safety Input 2/3 Mode Single channel

Safety Input 3 0020 Safety Input 3 Channel Mode Test pulse from test out
0021 Safety Input 3 Test Source Test Output 1

Test Output 0 0001 Test Output 0 Mode Pulse Test Output

Test Output 1 0002 Test Output 1 Mode Pulse Test Output

Note  To connect switches, connect the NO terminals to input 0/2 and NC terminals
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8-2-3 User Mode Switch Input

An example of the wiring and configuration when using the DST1-ID12SL-1 is

shown below.

s1

Configuration

o—rt

E1: 24-V DC Power Supply

(S8010))

S1: User mode switch

Parameter Parameter name Value
group

Safety Input O 0008 Safety Input 0 Channel Mode Test pulse from test out
0009 Safety Input 0 Test Source Test Output 0
0054 Dual Channel Safety Input 0/1 Mode Single Channel

Safety Input 1 0012 Safety Input 1 Channel Mode Test pulse from test out
0013 Safety Input 1 Test Source Test Output 0

Safety Input 2 0016 Safety Input 2 Channel Mode Test pulse from test out
0017 Safety Input 2 Test Source Test Output 0
0056 Dual Channel Safety Input 2/3 Mode Single Channel

Safety Input 3 0020 Safety Input 3 Channel Mode Test pulse from test out
0021 Safety Input 3 Test Source Test Output 0

Safety Input 4 0024 Safety Input 4 Channel Mode Test pulse from test out
0025 Safety Input 4 Test Source Test Output 0
0058 Dual Channel Safety Input 4/5 Mode Single Channel

Safety Input 5 0028 Safety Input 5 Channel Mode Test pulse from test out
0029 Safety Input 5 Test Source Test Output 0

Safety Input 6 0032 Safety Input 6 Channel Mode Test pulse from test out
0033 Safety Input 6 Test Source Test Output 0
0060 Dual Channel Safety Input 6/7 Mode Single Channel

Safety Input 7 0036 Safety Input 7 Channel Mode Test pulse from test out
0037 Safety Input 7 Test Source Test Output 0

Test Output 0 0001 Test Output 0 Mode Pulse Test Output
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8-2-4 Muting Lamp Output

Wiring

Configuration

An example of the wiring and configuration when using the DST1-ID12SL-1 is
shown below.

@— E1: 24-V DC Power Supply (S8JC])
L1: External muting lamp
a (&)
N4

©

Parameter Parameter name Value
group
Test Output 3 0004 Test Output 3 Mode Muting Lamp Output
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8-2-5 Limit Switch Dual Channel Inputs and a Manual Reset

An example of the wiring and configuration when using the DST1-ID12SL-1 is

Wiring

shown below.

@

Configuration

olo

@

S3

E1: 24-V DC Power Supply (S8LILJ)

S1: Safety Limit Switch (D4D or D4B)
(positive opening mechanism)

S2: Limit switch
S3: Reset switch

Parameter Parameter name Value
group

Safety Input 0 0008 Safety Input 0 Channel Mode Test pulse from test out
0009 Safety Input 0 Test Source Test Output 0
0054 Dual Channel Safety Input 0/1 Mode Dual Channel Equivalent
0055 Dual Channel Safety Input 0/1 Discrepancy Time 100 x 10 ms

Safety Input 1 0012 Safety Input 1 Channel Mode Test pulse from test out
0013 Safety Input 1 Test Source Test Output 1

Safety Input 11 | 0052 Safety Input 11 Channel Mode Used as standard input
0053 Safety Input 11 Test Source Not Used
0064 Dual Channel Safety Input 10/11 Mode Single Channel

Test Output 0 0001 Test Output 0 Mode Pulse Test Output

Test Output 1 0002 Test Output 1 Mode Pulse Test Output

Test Output 2 0003 Test Output 2 Mode Power Supply Output
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8-2-6 Safety Light Curtain Input

An example of the wiring and configuration when using the DST1-ID12SL-1 is

Wiring

shown below.

Configuration

elo
Blo
®

- |

22| |s >

[ B )

EIEE 3 3
F3SN-A

Receiver Emitter

E1: 24-V DC Power Supply (S8LI])
N F3SN-A: Safety Light Curtain
G

Parameter Parameter name Value
group

Safety Input 0 0008 Safety Input 0 Channel Mode Used as safety input
0009 Safety Input 0 Test Source Not Used
0054 Dual Channel Safety Input 0/1 Mode Dual Channel Equivalent
0055 Dual Channel Safety Input 0/1 Discrepancy Time 100 x 10 ms

Safety Input 1 0012 Safety Input 1 Channel Mode Used as safety input
0013 Safety Input 1 Test Source Not Used

Test Output 2 0003 Test Output 2 Mode Power Supply Output

130




Examples of Wiring for Each Application Section 8-2

8-2-7 Semiconductor Outputs for Dual Channel Mode

An example of the wiring and configuration when using the DST1-MD16SL-1
is shown below.

Wiring

L1, L2: Loads

@_‘ E1: 24-V DC Power Supply (S8LILJ)

Configuration

Parameter Parameter name Value
group
Safety Output 0 | 0006 Safety Output 0 Channel Mode Safety Pulse Test
0014 Dual Channel Safety Output 0/1 Mode Dual Channel
Safety Output 1 | 0007 Safety Output 1 Channel Mode Safety Pulse Test

131



Examples of Wiring for Each Application

Section 8-2

8-2-8 Relay Outputs with Dual Channel Mode and EDM Input

An example of the wiring and configuration when using the DST1-

Wiring

Configuration

MRDO8SL-1 is shown below.

\\ H

E1, E2: 24-V DC Power Supply (S8LILJ)

KM1, KM2: Magnetic Contactors
M: 3-phase motor
F1, F2: Fuses

Parameter Parameter name Value
group

Safety Input 0 0015 Safety Input 0 Channel Mode Test pulse from test out
0016 Safety Input O Test Source Test Output 0
0029 Dual Channel Safety Input 0/1 Mode Single Channel

Test Output 0 0001 Test Output 0 Mode Pulse Test Output

Safety Output 0 | 0006 Safety Output 0 Channel Mode Used
0010 Dual Channel Safety Output 0/1 Mode Dual Channel

Safety Output 1 | 0007 Safety Output 1 Channel Mode Used
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8-3 Logic Terminal Wiring Examples

8-3-1 Stopping Outputs by Using an Emergency Stop Switch or a
Signal from a Safety Master

An example of the wiring and configuration when using the DST1-
XD0808SL-1 is shown below.

Wiring

olo
oo
@G
olo
)G

0P

<

(1)

@T@

E1, E2: 24-VDC power supply (S8LILJ)
S1: Emergency stop switch (A165E) Kz
S2: Reset switch

E1
}“ KM1
1 -NC
GND
S f H ke
-NC
s O

12 22 S2

R

2il—— 4
Ts

—

KM1, KM2: Magnet contactor
M: 3-phase motor
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Operation Chart

Emergency stop
switch released

Emergency stop

switch pressed Output data ON

Safety Output No.O
(Safety Output Data)

\ \ Output data OFF \
\

I v v I \ \ |
ESTOP | | | |
11-12 \ \

| I I I
ESTOP I I | I
21-22 M x

I |

| |

Reset
S2

n

KM1

KM2

KM1-NC
KM2-NC

—RUN

Configuration

Port Safety Input Parameter
Channel Mode Test Off On | On Off | Dual Channel | Discrepancy
Source Delay | Delay Mode Time
INO |Test Pulse Test Output [0 ms 0Oms Dual Channel |500 ms
from test out 0 Equivalent
IN1 | Test Pulse Test Output [0 ms 0Oms
from test out 1
IN 6 |Test Pulse Test Output |0 ms 0Oms Single Channel | ---
from test out 2
IN7 [Test Pulse Test Output |0 ms 0ms Single Channel | ---
from test out 3
Port Test Output Parameter
Output Mode
TO Pulse Test Output
T1 Pulse Test Output
T2 Pulse Test Output
T3 Pulse Test Output
Port Safety Output Parameter
Channel Mode Off On On Off | Dual Channel Mode
Delay Delay
OUT 0 | Safety Pulse Test |0 ms 0ms Dual Channel
OUT 1 | Safety Pulse Test |0 ms 0ms
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Input

Input Condition

Beset

[IN0/1]
EMO NC
EMO HC

Off O Dielay
0 ms
Dy Off Delasy
0 ms

(1198]

Rezet

Off O Dielay
0 ms
Dy Off Dielay
0 ms

[197]

FeedbaclgDO,

Off O Dielay
0 ms
D Off Drelay

0 ms

- — )

4

Feset Condition
[M& Reset Low-High-Low

r EMO HC

[ump0]

'Output Condition Welding Check(EDM) |

{Cutput

Iy

AND Condition
[Jamp0] ERD HC
Femote L0

Feedhack :
M7 FeedbaclgDd)

Off O Dielay
0 ms
Dty Off Dielay

[CTTOA]
Safety Relay
Safety Relay
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Appendix

Appendix 1: DeviceNet Explicit Messages

DeviceNet explicit messages sent from the Master Unit to the DST1-series Terminals can be used to read or
write any parameter of a specified Terminal. The DST1-series Terminal processes a command sent from the
Master Unit and then returns a response.

A-1-1 Basic Format of Explicit Messages

The basic format of each command and response is shown below.

Command Block

Destination node Service Class Instance | Attribute |Data
address code D D D

Destination Node Address
The node address of the Unit that is sending the explicit message is specified with on hexadecimal byte.

Service Code, Class ID, Instance ID, and Attribute ID
The parameters used for specifying the command, processing object, and processing content.

Note The number of bytes designated for the class ID, instance ID, and attribute ID depend on the Master
Unit. When sent from an OMRON DeviceNet Master, the class ID and instance ID are 2 bytes (4 digits)
each, and the attribute ID is 1 byte (2 digits).

Data
Data is not required when a read command is used.

Response Block

Normal Response Block

Number of bytes received | Source node | Service code |Data
address

Error Response Block

Number of bytes received | Source node Service code | Error code
0004 hex (fixed) address

Number of Bytes Received
The number of bytes received from the source node address is returned in hexadecimal. When an error
response is returned for an explicit message, the number of bytes is always 0004 hex.

Source Node Address
The node address of the node from which the command was sent is returned in hexadecimal.
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Service Code

For normal completions, the service code specified in the command with the leftmost bit turned ON is stored as

shown in the following table.

Function Command service code Response service code
Read data OE hex 8E hex
Write data 10 hex 90 hex
Reset 05 hex 85 hex
Save 16 hex 96 hex

When an error response is returned for an explicit message, the value is always 94 hex.

Data

Read data is included only when a read command is executed.

Error Code

The explicit message error code. For details, refer to the list of error codes in the following table.

Error Codes

eral failure

Code Error name Cause

08FF Service not supported The service code is incorrect.

09FF Invalid attribute value The specified attribute value is not supported.
The data written was outside the valid range.

16FF Object does not exist The specified Instance ID is not supported.

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

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

OCFF Object state conflict The specified command cannot be executed due to an internal
error.

20FF Invalid parameter The specified operation command data is not supported.

OEFF Attribute not settable An attribute ID supported only for reading has been executed for
a write service code.

10FF Device state conflict The specified command cannot be executed due to an internal
hardware error.

14FF Attribute not supported The specified attribute is not supported.

19FF Store operation failure The data cannot be stored in memory.

2AFF Group 2 only server gen- | The specified command or attribute is not supported or the

attribute was not set.
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A-1-2 Explicit Messages

Reading General Status

Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute| Data size
code ID ID ID
General Sta- |Read |Reads the speci- [OE hex [95hex |01 hex |65 hex - 1 byte
tus Read fied slave’s status
flags (8 bits)
Setting and Monitoring the Unit Conduction Time
Explicit | Read/ Function Command Response
message | write Service | Class |Instance |Attribute| Data size
Code ID ID ID
Unit Mainte- | Read |Reads the set OE hex [95hex |01hex |73hex - 4 bytes
nance Set value for the Unit 0000 0000 to
Value Conduction Time FFFF FFFF hex
(unit: 0.1 h). (Oto
4,294,967,295)
Write | Writes the set 10hex |95hex |01 hex |73 hex 4 bytes
value for the Unit 0000 0000 to
Conduction Time FEEE FEEF hex
(unit: 0.1 h). (Oto
4,294,967,295)
Unit Mainte- | Read | Reads the present |OE hex |95 hex |[01hex |71 hex 4 bytes
nance value for the Unit 0000 0000 to
Present Conduction Time FFFF FFFF hex
Value (unit: 0.1 h). 0to
4,294,967,295)
Unit Mainte- | Read | Reads the moni- |OE hex |95hex |[01hex |72 hex 1 byte
nance Flag tor status of Unit 00 hex: Within
Conduction Time. range
01 hex: Over
range (over the
monitor value)
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Setting and Monitoring a Safety Input

Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute| Data size
Code ID ID ID
Terminal Read |Reads the monitor |OE hex |3D hex |01 to OC |65 hex 1 byte
Maintenance mode for mainte- hex 00 hex: Total ON
Information nance information time mode
Monitor Mode of the input (1 to ]
12 speiid by e Ay
instance ID. mpo de
Write | Writes the monitor |10 hex |3D hex |01 to OC |65 hex 1 byte
mode for mainte- hex 00 hex: Total
nance information ON time mode
of the input (1 to .
12) spech;igd by the ?;Cthggérca‘t’ign
instance ID. counter mode
Input Set Read |Reads the set OE hex [3Dhex|01to0C |68 hex 4 bytes
Value for value for the total hex 0000 0000 to
Total ON ON time (unit: s) or FFFF FFFF hex
Time or Con- number of contact (0to
tact Opera- operations (unit:
tion Counter operations) of the 4,294,967,295)
input (1 to 12)
specified by the
instance ID.
Write | Writes the setvalue |10 hex |3D hex |01 to OC |68 hex 4 bytes
for the total ON hex 0000 0000 to
time (unit: s) or FFFF FFFF hex
number of contact (Oto
operations (unit: 4,294,967,295)
operations) of the A
input (1 to 12)
specified by the
instance ID.
Input Total Read |Reads the set OE hex [3Dhex|011to0C |66 hex 4 bytes
ON Time or value for the total hex 0000 0000 to
Contact ON time (unit: s) or FFFF FFFF hex
Operation number of contact (0t
Counter Read operations (unit:
operations) of the 4,294,967,295)
input (1 to 12)
specified by the
instance ID.
Input Total Reset | Resets the total ON |05 hex |3D hex |01 to OC |66 hex
ON Time or time or number of hex
Contact contact operations
Operation (unit: operations)
Counter for time input (1 to
Reset 12) specified by the
instance ID.
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Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute|  Data size
Code ID ID ID
Input Monitor | Read |Reads the set OE hex [3Dhex|011to0C |67 hex 1 byte
Status for value for the total hex 00 hex: Within
Total ON ON time (unit: s) or range
Time or Con- number of contact .
tact Opera- operations (unit: 01 hex: Over
tion Counter operations) of the range (over the
Read input (1 to 12) monitor value)
specified by the
instance ID.
Safety Input |Read |Reads the cause |OE hex |3D hex|01to0OC |6E hex 0: No error
Cause of for the normal flag hex 01 hex: Con-
Error Informa- (1 to 12) specified figuration invalid
tion Read by the Instance ID

turning OFF.

02 hex: External
wiring error

03 hex: Internal
input failure

04 hex: Two-input
logic discrepancy
05 hex: Errorin
the other dual
channel input
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Setting and Monitoring the Safety Output Point

Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
Code ID ID ID
Terminal Read |Reads the monitor |OE hex |3B hex |01to 08 |65 hex - 1 byte
Maintenance mode for mainte- hex 00 hex: Total ON
Information nance information time mode
Monitor Mode of the output (1 to .
Read 8) specified by the g;eﬁgﬁbgomam
instance ID. counter mode
Write | Writes the monitor |10 hex |3B hex [01to 08 |65 hex 1 byte -
mode for mainte- hex 00 hex: Total
nance information ON time mode
of the output (1 to .
8) specified by the 01 hex_. Contact
instance ID. operation
counter mode
Output Set Read |Reads the set OE hex |[3Bhex |011to 08 |68 hex - 4 bytes
Value for value for the total hex 0000 0000 to
Total ON ON time (unit: s) or FFFF FFFF hex
Time or Con- number of contact (0 to
tact Opera- operations (unit: 4,294,967,295)
tion operations) of the
output (1 to 8)
specified by the
instance ID.
Write | Writes the setvalue |10 hex |3B hex [01to 08 |68 hex 4 bytes -
for the total ON hex 0000 0000 to
time (unit: s) or FFFF FFFF hex
number of contact (Oto
operations (unit:
operations) of the 4,294,967,295)
output (1 to 8)
specified by the
instance ID.
Output Total |Read |Reads the set OE hex |[3Bhex |011to 08 |66 hex - 4 bytes
ON Time or value for the total hex 0000 0000 to
Contact ON time (unit: s) or FFFF FFFF hex
Operation number of contact (Oto
Counter Read operations (unit: 4,294,967,295)
operations) of the
output (1 to 8)
specified by the
instance ID.
Output Total |Reset | Resets the total ON |05 hex |3B hex [011to 08 |66 hex
ON Time or time or number of hex
Contact contact operations
Operation for time output (1 to
Counter 8) specified by the
Reset instance ID.
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Explicit Read/ Function Command Response
message | write Service | Class |Instance | Attribute Data size
Code ID ID ID

Output Moni- |Read |Reads the set OE hex |[3Bhex |011to08 |67 hex 1 byte
tor Status for value for the total hex 00 hex: Within
Total ON ON time or number range
Time or Con- of contact opera- 01 hex: O
tact Opera- tions of the output ex: verh
tion Counter (1 to 8) specified by range (over the
Read the instance ID. monitor value)
Safety Out- Read |Reads the cause OE hex |[3Bhex |011to08 |6E hex 0: No error
put Cause of for the normal flag hex 01 hex: Con-

Error Informa-
tion Read

(1 to 8) specified by
the Instance ID
turning OFF.

figuration invalid
02 hex: Overcur-
rent detected

03 hex: Short-
circuit detected

04 hex: Output
ON error

05 hex: Error in
the other dual
channel output
06 hex: Internal
relay relevant
circuit error

07 hex: Relay
failure

08 hex: Dual
channel violation

09 hex: Cross
connection
detected

OA hex: EDM
error
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Setting and Monitoring the Test Output Point

Explicit
message

Read
Iwrite

Function

Command

Service
Code

Class
ID

Instance
ID

Attribute
ID

Data size

Response

Terminal Main-
tenance Infor-
mation Monitor
Mode Read

Read

Reads the monitor
mode for mainte-
nance information
of the output (1 to
4) specified by the
instance ID.

OE hex

09 hex

01to 04
hex

65 hex

1 byte
00 hex: Total ON
time mode

01 hex: Contact
operation
counter mode

Write

Writes the monitor
mode for mainte-
nance information
of the output (1 to
4) specified by the
instance ID

10 hex

09 hex

01 to 04
hex

65 hex

1 byte

00 hex: Total
ON time mode
01 hex: Con-

tact operation
counter mode

Output Set
Value for Total
On Time or
Contact Opera-
tion

Read

Reads the set value
for the total ON
time (unit: s) or
number of contact
operations (unit:
operations) of the
output (1 to 4)
specified by the
instance ID.

OE hex

09 hex

01 to 04
hex

68 hex

4 bytes

0000 0000 to
FFFF FFFF hex
(0to
4,294,967,295)

Write

Writes the set value
for the total ON
time (unit: s) or
number of contact
operations (unit:
operations) of the
output (1 to 4)
specified by the
instance ID.

10 hex

09 hex

01 to 04
hex

68 hex

4 bytes

0000 0000 to
FFFF FFFF
hex

(Oto
4,294,967,295)

Output Total
ON Time or
Contact Opera-
tion Counter
Read

Read

Reads the set value
for the total ON
time (unit: s) or
number of contact
operations (unit:
operations) of the
output (1 to 4)
specified by the
instance ID.

OE hex

09 hex

01to 04
hex

66 hex

4 bytes

0000 0000 to
FFFF FFFF hex
(0to
4,294,967,295)

Output Total
ON Time or
Contact Opera-
tion Counter
Reset

Reset

Resets the total ON
time or number of
contact operations
for time output (1 to
4) specified by the
instance ID.

05 hex

09 hex

01 to 04
hex

66 hex
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turning OFF.

Explicit Read Function Command Response
message | /write Service | Class |Instance | Attribute| Data size
Code ID ID ID
Output Monitor | Read | Reads the setvalue |OE hex |09 hex |01 to 04 |67 hex - 1 byte
Status for Total for the total ON hex 00 hex: Within
ON Time or time or number of range
Contact Opera- contact operations )
tion Counter (unit: operations) of 01 hex: Over
Read the output (1 to 4) range (over the
specified by the monitor value)
instance ID.
Safety Output |Read |Reads the cause OE hex |09 hex |01to 04 |76 hex 0 = No error
Cause of Error for the normal flag hex 01 hex: Con-
Information (1 to 8) specified by figuration invalid
Read the Instance ID

02 hex: Overload
detected

05 hex: Output
ON error

06 hex: Current
limit detection
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Setting and Monitoring Operation Time

Explicit
message

Read
Iwrite

Function

Command

Service
Code

Class

Instance
ID

Attribute
ID

Data size

Response
Data size

Set Value for
Operation Time
Monitor

Read

Reads the monitor
value for the time
(unit: ms) from when
the output (1 to 8)
specified by the
instance ID turns ON
until the correspond-
ing input turns ON.

OE hex

97 hex

01to 08
hex

67 hex

2 bytes
0000 to FFFF hex
(0 to 65535)

Write

Writes the monitor
value for the time
(unit: ms) from when
the output (1 to 8)
specified by the
instance ID turns ON
until the correspond-
ing input turns ON.

10 hex

97 hex

01to 08
hex

67 hex

2 bytes

0000 to
FFFF hex

(0 to 65535)

Present Value
for Operation
Time Monitor

Read

Reads the present
value for the time
(unit: ms) from when
the output (1 to 8)
specified by the
instance ID turns ON
until the correspond-
ing input turns ON.

OE hex

97 hex

01to 08
hex

65 hex

2 bytes
0000 to FFFF hex
(0 to 65535)

Monitor Status
Value for Oper-
ation Time
Monitor Read

Read

Reads the monitor
status for the time
(unit: ms) from when
the output (1 to 8)
specified by the
instance ID turns ON
until the correspond-
ing input turns ON.

OE hex

97 hex

011to 08
hex

66 hex

1 byte
00 hex: Within
range

01 hex: Over
range (over the
monitor value)
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Setting Hold/Clear for Communications Errors (Test Output)
Explicit Read Function Command Response
message hwrite Service | Class | Instance | Attribute | Data size
Code ID ID ID
Setting for Out- | Read | Reads whether hold |OE hex |09 hex|011to 04 |05 hex - 1 byte
put Status (Hold or clear is set as the hex 00 hex: Clear
or Clear) after output status after a 1 hex: Hold
Communications communications error 01 hex: Ho
Error for the output (1 to 4)
specified by the
instance ID. The set-
ting can be read for a
specified number of
points.
Setting for Out- | Write | Sets either hold or 10 hex |09 hex |01 to 04 |05 hex 1 byte
put Status (Hold clear as the output hex 00 hex:
or Clear) after status after a commu- Clear
Communications nications error for an 01 hex:
Error output (1 to 4) speci- Hol dex.
fied by the instance °
ID. The setting can be
read for a specified
number of points.
Note The default setting is for all outputs to be cleared (0).
Writing Maintenance Information
Explicit Read Function Command Response
message Iwrite Service | Class | Instance | Attribute | Data size
Code ID ID ID
Maintenance Save |Records the mainte- |16 hex |95 hex|01hex |- - -

Counter Save

nance counter in the
Slave’s memory
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A-1-3 Using Explicit Messages

The following example shows how to use explicit messages with the DST1-series Safety I/O Terminals using a
CS1W-DRM21 DeviceNet Unit (Master).

Example: Reading the Monitor Status for the Operation Time Monitor

Example Conditions
DeviceNet Unit node address: 05
Unit number: 0
Unit address: FE hex (or 10 hex)
DST1 node address: 11

Ladder program

l_ CMND Sends explicit message
S

DeviceNet Unit

i . \

| DeviceNet Network

|
\
Input 1 Input 2

%(_/

Discrepancy Error

DSTH

ON —————
Input 1

1
1 1
! |
1 |
1 1
OFF + t
. i
| |
| |
| |
| I
ON ! !
Input 2 ! !
| 1
OFF T '
——
Discrepancy time |
Error
Normal ON
Input Flag
OFF
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Command Details
*[CMND S D C]

S: D01000

D (first response word): D02000

C: D00000
Contents of S

Address Contents Meaning
D01000 2801 hex Command code
D01001 O0BOE hex DST1 node address: 11
Service code: OE hex

D01002 003D hex Class ID: 003D hex
D01003 0001 hex Instance ID: 0001 hex
D01004 6E** hex Attribute ID: 6E[I[ 1 hex (Set any value for the blank boxes.)

Contents of C

Address Contents Meaning
D00000 0009 hex Number of bytes of command data
D00001 0009 hex Number of bytes of response data
D00002 0000 hex Destination DeviceNet Unit network address: 0
D00003 O5FE hex Destination DeviceNet Unit node address: 5
Destination DeviceNet Unit address: FE hex (or 10 hex)
D00004 0000 hex Response required

Communications port number: 0
Number of retries: 0

D00005 003C hex Response monitoring time: 6 s

Response

Contents of D

Address Contents Meaning

D02000 2801 hex

D02001 0000 hex

D02002 0003 hex

D02003 OB8E hex Response source node address: 11 (0B hex)
Normal completion: 8E hex

D02004 0400 hex Safety input cause of error information:
0004

Discrepancy Error
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Appendix 2: Calculated Values of PFD and PFH

Calculated values of PFD and PFH of the DST1-series Safety I/O Terminals are given in the following tables.
These values must be calculated for the overall devices within the system to comply with the SIL level required
for application.

A-2-1 Calculated PFD Values

Model Proof test interval (years) PFD
DST1-ID12SL-1 0.25 2.21E-07
0.5 4.39E-07
1 8.76E-07
2 1.76E-06
DST1-MD16SL-1 0.25 2.22E-07
0.5 4.40E-07
1 8.77E-07
2 1.76E-06
DST1-MRDO08SL-1 0.25 4.70E-06
0.5 9.54E-06
DST1-XD0808SL-1 0.25 2.22E-07
0.5 4.40E-07
1 8.77E-07
2 1.76E-06

IMPORTANT The proof test interval of the DST1-MRDO08SL-1 must not exceed 0.5 years because the mainte-
nance interval for the relay contacts must not exceed a period of 6 month to satisfy safety cate-
gory 4 in accordance with EN 954-1.

A-2-2 Calculated PFH Values

Model PFH
DST1-ID12SL-1 2.00E-10
DST1-MD16SL-1 2.00E-10

DST1-MRDO8SL-1 4.20E-09
DST1-XD0808SL-1 2.00E-10
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applications

precautions, XXiv

C

cleaning, 120

clearing the error history, 26

communications connector, 51

configuration, 52

configuration lock indicator, 90

configuration status, 90

Connected Component Maintenance Flag, 34, 37
Copy Group Button, 59

current consumption, 88

D

DeviceNet communications
connector, 51
specifications, 89

DeviceNet explicit messages, 137

DeviceNet Safety

protocol, 2

dimensions
DST1-ID12SL-1, 96
DST1-MD16SL-1, 100
DST1-MRDOSSL-1, 105
DST1-XDO0808SL-1, 109
discrepancy time, 11
DST1-ID12SL-1
dimensions, 96
internal circuits, 95
nomenclature, 94
safety input specifications, 94
terminal arrangement, 95
test output specifications, 94
DST1-MD16SL-1
dimensions, 100
internal circuits, 98
nomenclature, 98
safety input specifications, 97
safety output specifications, 97
terminal arrangement, 99

test output specifications, 97

DST1-MRDOSSL-1
dimensions, 105

Index

internal circuits, 102
nomenclature, 102

safety input specifications, 101
safety output specifications, 101
terminal arrangement, 102

test output specifications, 101

DST1-XDO080SSL-1
dimensions, 109
internal circuits, 107
nomenclature, 106
safety input specifications, 106
safety output specifications, 106
terminal arrangement, 107

test output specifications, 106

dual channel mode, 11, 15
complementary, 14
equivalent, 13
relay outputs, 132
semiconductor outputs, 131

dual channel safety input status, 24

E

editing parameters, 54
error codes
list, 138
error history, 118
error processing
indicators, 114
error recovery, 14, 16
explicit messages, 137

application examples, 148
list, 139

F

features, 3

ferrules, 48
list of models, 49

functions
password protection, 9
safety, 9
safety inputs, 7
safety outputs, 15
self-diagnosis, 9
test outputs, 8
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general parameter group, 60 Network Configurator, 52

glossary, Xxv node address, 52

nomenclature
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I/O assembly data, 77

I/O cables, 48

I/O comments, 63

I/O data, 72

/O indicators, 91

I/O power supply indicators, 91
I/O status data, 16

IN PWR indicator, 91

indicators, 90
error processing, 114

inspection, 120

installation, 47

L

last maintenance date, 32

Limit Switch
with dual channel inputs, 129

LOCK indicator, 90

M

maintenance, 120
Maintenance Counter Mode, 34, 39
maintenance functions, 27

maintenance functions of DST1-series safety I/O terminals,
27

manual reset, 125, 129

Monitor Device Button, 21
monitoring functions, 21
monitoring parameters, 23
monitoring status, 21

monitoring the contact operation counters, 34
monitoring the error status, 25
monitoring the operation time, 41
monitoring the run hours, 29
monitoring the total ON times, 37
MS indicator, 90

muting lamp output, 128

DSTI1-ID12SL-1, 94
DST1-MD16SL-1, 98
DST1-MRDOSSL-1, 102
DST1-XDO0808SL-1, 106

NS indicator, 90

o)

OFF delay, 15
ON delay, 15

operating environment

precautions, xxii

operation time, 41, 66

operation time exceed hold alarm, 44

operation time parameter groups, 66

OUT PWR indicator, 91

P

password protection, 9
PFD
calculated values, 150
PFH
calculated values, 150
precautions
applications, xxiv
general, xvi
operating environment, Xxii
replacing the DST1, 121

safety precautions, Xix

R

recording the maintenance date, 32

regulations, xxiv

relay outputs
dual channel mode, 132

remote I/O allocations, 70
replacing the DST1, 121
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S

safety functions, 9

Safety I/O Terminals, 2
with relay outputs, 101

safety input, 62
safety input parameter groups, 62

safety input specifications, 97
DSTI1-ID12SL-1, 94
DST1-MRDO08SL-1, 101
DST1-XDO0808SL-1, 106

safety input terminal status, 24
safety input terminals, 94
safety inputs, 7, 10
errors, 115
Safety Light Curtain input, 130
Safety Network Controller, 2
safety output parameter groups, 65
safety output parameters, 68
safety output specifications
DST1-MD16SL-1, 97
DST1-MRDOSSL-1, 101
DST1-XDO0808SL-1, 106
relay outputs, 101
semiconductor outputs, 97
safety output terminal status, 24
safety outputs, 15, 65
errors, 117
safety precautions, Xix
saving the error history, 26
self-diagnosis functions, 9
semiconductor outputs
dual channel mode, 131
Setting the Contact Operation Counter Threshold, 35
setting the threshold run hours, 29
setting the threshold value for total ON time, 39
specifications
common, 88
current consumption, 88
DeviceNet communications, 89
safety inputs, 94, 97, 101
test outputs, 94, 97, 101
weight, 88
standard models, 5

standards, xxiv

T

terminal arrangement
DST1-ID12SL-1, 95
DST1-MD16SL-1, 99
DST1-MRDO8SL-1, 102
DST1-XDO0808SL-1, 107

test output parameter groups, 64

test output specifications
DSTI1-ID12SL-1, 94
DST1-MD16SL-1, 97
DST1-MRDOSSL-1, 101
DST1-XDO0808SL-1, 106

test output terminal status, 24

test outputs, 8, 64
errors, 116

threshold maintenance counter, 35, 39
threshold network power voltage, 27
threshold response time, 43
troubleshooting, 115

two-hand input, 126

U

user mode switch input, 127

\'

voltage monitor, 27

W

weight, 88

wiring
examples, 125
input devices, 124
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Revision History

The manual revision is indicated at the end of the Cat. No. printed at the lower left of back cover of the manual.

Cat. No. Z904-E1-08

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.

Revision code

Date

Revised content

1

April 2005

First edition

02

February 2006

Page 9: Precautions added.
Pages 9 and 5-12: Information added on isolating transformers.

Pages 3-7 and 3-8: Information added on I/O data supported by Safety I/O Termi-
nals.

Page 5-9: Changes made to safety output specifications.

Page 6-2: Changes made to indicators and error processing table.
Pages 6-3 to 6-5: Changes made to troubleshooting tables.
Pages 6-6 and 6-7: Changes made to error history table.

03

June 2007

Revised to add information on DST-XD0808SL-1 and corrected mistakes.

04

March 2008

Page xx: Added precaution.
Page xxi: Updated regulations and standards and removed note.
Page 7: Changed definition of “contact operation counters.”

Page 17: Added new material on DST-XD0808SL-1 and parameters that can be set
and deleted previous material.

Page 41: Added crimping tool model.

Page 53: Changed “SAFE” and “NON-SAFE” designations in table.

Pages 55 to 58: Changed description of default values.

Pages 77, 80, 84, and 89: Changed “DRAIN” to “Shield” in circuit diagrams.
Page 83: Removed specification for the rated load for an inductive load.
Page 94: Added information for the DST-XD0808SL-1.

Pages 97 to 99: Changed error names and responses.

05

September 2008

Page xxi: Changed TUV Rheinland standards.

Pages 6 to 8: Changed references for online monitoring and maintenance functions.
Page 20: Added sections 1-6 and 1-7.

Page 30: Added new section 3-1(but new section 3-1-9 was previously 3-1-8).
Page 37: Changed descriptions of input data.

Page 38: Changed descriptions of output data, moved note from previous page, and
added note.

Page 57: Changed first note in section 4-2-4.

05A

November 2009

Page 86: Added communications current consumption to section 4-1-2.
Page 87: Changed layout of bottom table.
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Revision code

Date

Revised content

06

June 2011

Page ix: Added new models to table.

Page xix: Added test outputs (at three locations).

Page xx: Changed switching capacity from 5 to 4 mA and added item toward bottom
of page.

Page 2: Changed “safety” to “standard” in figure.

Page 5: Corrected reference to note.

Page 15: Changed length of test pulse in first sentence of 1-4-3 Safety Outputs.
Page 59: Added “test” to description of Safety Input Error Latch Time.

Page 61: Corrected second row of table.

Pages 62 and 63: Added information in parentheses to second to last row of table.
Page 86: Added information at bottom of page.

Page 93: Changed “input” to “I/O” in figure.

Pages 96 and 100: Changed “input” and “output” to “I/O” in figure.

Page 101: Removed “standard” at top of page.

Page 110: Changed “or” to “and” at bottom of page.

Page 112: Removed text from middle of page.

Page 114: Corrected last row of first table.

Page 115: Changed the rows for the following codes: 05, 06, and 07 hex.

Pages 116 and 117: Made minor changes to some messages.

Page 122: Corrected “IN” to “IN1” in middle of table.

Pages 123 to 125, 127, and 130: Changed “output” to “out” in some of the cells in
the value column.

Page 124: Changed figure, corrected test output numbers, and notes at bottom.
Page 125: Changed figure.

Page 136: Corrected codes for read data and write data in top table.

Page 146: Corrected operands of CMND and changed direction of arrow in figure.

07

March 2021

Page xi to xiii: Updated descriptions under Terms and Conditions Agreement.
Page xxiii: Added Conformance to KC Certification.

08

October 2022

Revisions for adding safety precautions regarding security.
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