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Safety Instructions

These safety instructions are intended to prevent hazardous situations and/or equipment damage. These
instructions indicate the level of potential hazard with the labels of “Caution,” “Warning” or “Danger.” They
are all important notes for safety and must be followed in addition to International Standards (ISO/IEC)™, and

other safety regulations.

*1) ISO 4414: Pneumatic fluid power - General rules and safety requirements for systems and their components
1ISO 4413: Hydraulic fluid power - General rules and safety requirements for systems and their components
IEC 60204-1: Safety of machinery - Electrical equipment of machines - Part 1: General requirements
1ISO 10218-1: Robots and robotic devices - Safety requirements for industrial robots - Part 1:Robots
etc.

AN Ramene Danger indicates a hazard with a high level of risk which, if not avoided, will
result in death or serious injury.

Warning indicates a hazard with a medium level of risk which, if not avoided,
could result in death or serious injury.

Caution indicates a hazard with a low level of risk which, if not avoided, could
result in minor or moderate injury.

AWarning

1. The compatibility of the product is the responsibility of the person who designs the
equipment or decides its specifications.

Since the product specified here is used under various operating conditions, its compatibility with

specific equipment must be decided by the person who designs the equipment or decides its

specifications based on necessary analysis and test results. The expected performance and safety
assurance of the equipment will be the responsibility of the person who has determined its compatibility
with the product. This person should also continuously review all specifications of the product referring
to its latest catalog information, with a view to giving due consideration to any possibility of equipment
failure when configuring the equipment.

2. Only personnel with appropriate training should operate machinery and equipment.

The product specified here may become unsafe if handled incorrectly. The assembly, operation and

maintenance of machines or equipment including our products must be performed by an operator who

is appropriately trained and experienced.

3. Do not service or attempt to remove product and machinery/equipment until safety is
confirmed.

1. The inspection and maintenance of machinery/equipment should only be performed after measures
to prevent falling or runaway of the driven objects have been confirmed.

2. When the product is to be removed, confirm that the safety measures as mentioned above are
implemented and the power from any appropriate source is cut, and read and understand the specific
product precautions of all relevant products carefully.

3. Before machinery/equipment is restarted, take measures to prevent unexpected operation and
malfunction.

4. SMC products cannot be used beyond their specifications. They are not developed,
designed, and manufactured to be used under the following conditions or environments.
Use under such conditions or environments is not allowed.

1. Conditions and environments outside of the given specifications, or use outdoors or in a place
exposed to direct sunlight.

2. Use for nuclear power, railways, aviation, space equipment, ships, vehicles, military application,
equipment affecting human life, body, and property, combustion equipment, entertainment
equipment, emergency shut-off circuits, press clutches, brake circuits, safety equipment, etc., and
use for applications that do not conform to standard specifications such as catalogs and operation
manuals.

3. Use for interlock circuits, except for use with double interlock such as installing a mechanical
protection function in case of failure. Please periodically inspect the product to confirm that the
product is operating properly.
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Safety Instructions

ACaution

SMC develops, designs, and manufactures products to be used for automatic control equipment,
and provides them for peaceful use in manufacturing industries.

Use in non-manufacturing industries is not allowed.

Products SMC manufactures and sells cannot be used for the purpose of transactions or certification
specified in the Measurement Act of each country.

The new Measurement Act prohibits use of any unit other than Sl units in Japan.

Limited warranty and Disclaimer/Compliance Requirements

The product used is subject to the following “Limited warranty and Disclaimer” and “Compliance
Requirements”.

Read and accept them before using the product.

Limited warranty and Disclaimer

1. The warranty period of the product is 1 year in service or 1.5 years after the product is delivered,
whichever is first.*?)
Also, the product may have specified durability, running distance or replacement parts. Please consult
your nearest sales branch.

2. For any failure or damage reported within the warranty period which is clearly our responsibility, a
replacement product or necessary parts will be provided.
This limited warranty applies only to our product independently, and not to any other damage incurred
due to the failure of the product.

3. Prior to using SMC products, please read and understand the warranty terms and disclaimers noted in
the specified catalog for the particular products.

*2) Vacuum pads are excluded from this 1 year warranty.
A vacuum pad is a consumable part, so it is warranted for a year after it is delivered.
Also, even within the warranty period, the wear of a product due to the use of the vacuum pad or failure
due to the deterioration of rubber material are not covered by the limited warranty

Compliance Requirements

1. The use of SMC products with production equipment for the manufacture of weapons of mass
destruction (WMD) or any other weapon is strictly prohibited.

2. The exports of SMC products or technology from one country to another are governed by the relevant
security laws and regulations of the countries involved in the transaction. Prior to the shipment of a SMC
product to another country, assure that all local rules governing that export are known and followed.
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Operator

¢ This operation manual is intended for those who have knowledge of machinery using
pneumatic equipment, and have sufficient knowledge of assembly, operation and maintenance
of such equipment. Only those persons are allowed to perform assembly, operation and
maintenance.

¢+ Read and understand this operation manual carefully before assembling, operating or providing
maintenance to the product.

mSafety Instructions

/N\Warning

mDo not disassemble, modify (including changing the printed circuit board) or repair.
An injury or failure can result.

mDo not operate or set up with wet hands.
An electric shock can result.

mDo not operate the product outside of the specifications.
Do not use for flammable or harmful fluids.
Fire, malfunction, or damage to the product can result.
Verify the specifications before use.

mDo not operate in an atmosphere containing flammable or explosive gases.
Fire or an explosion can result.
This product is not designed to be explosion proof.

mlf using the product in an interlocking circuit:
*Provide a double interlocking system, for example a mechanical system.
*Check the product regularly for proper operation.
Otherwise, malfunction can result, causing an accident.

mThe following instructions must be followed during maintenance:
*Turn off the power supply.
*Stop the air supply, exhaust the residual pressure and verify that the air is released before
performing maintenance.
Otherwise, an injury can result.
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/N\ Caution

mWhen handling or assembling or replacing the unit, pay attention to the following:
*Do not touch the sharp edges when overseeing the unit.
*The unit joints are tightly bound with gaskets, so do not hit your hands when replacing the unit.
*Do not put your fingers between them when joining the units.
Otherwise, an injury can result.

mAfter maintenance is complete, perform appropriate functional inspections.
Stop operation if the equipment does not function properly.
Safety cannot be assured in the case of unexpected malfunction.

mProvide grounding to assure the noise resistance of the Serial System.
Individual grounding should be provided close to the product with a short cable.

NOTE
oFollow the instructions given below when designing, selecting and overseeing the product.

eThe instructions on design and selection (installation, wiring, environment, adjustment, operation,
maintenance, etc.) described below must also be followed.
*Product specifications
* For the power supply, use SELV or PELYV circuits that guarantee a reliable electric disconnection
from the MAINS.
* Use the specified voltage.
Otherwise, failure or malfunction can result.
* Reserve a space for maintenance.
Allow sufficient space for maintenance when designing the system.
* Do not remove any nameplates or labels.
This can lead to incorrect maintenance, or misreading of the operation manual, which could cause damage to or
malfunction of the product.
It may also result in non-conformity to safety standards.
* Beware of inrush current when the power supply is turned on.
Some connected loads can apply an initial charge current which will activate the over current protection
function, causing the unit to malfunction.
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*Product handling
*Installation

* Do not drop, hit or apply excessive shock to the product.
Otherwise damage to the product can result, causing malfunction.

* Tighten to the specified tightening torque.
If the tightening torque is exceeded the mounting screws may be broken.
The ingress protection cannot be guaranteed if the screws are not tightened to the specified torque.

* If a large valve module is assembled, lift the manifold so that stress is not applied to the

connecting part while transporting.

The stress may cause breakage of the connecting part. The manifold may become very heavy depending on the
module combination. Transportation/installation shall be performed by multiple operators.

* Never mount a product in a location that will be used as a foothold.
The product may be damaged if excessive force is applied by stepping or climbing onto it.

*Wiring

* Avoid repeatedly bending or stretching the cables, or placing heavy load on them.
Repetitive bending stress or tensile stress can cause breakage of the cable.

* Wire correctly.
Incorrect wiring can break the product.

* Do not perform wiring while the power is on.
Otherwise damage to the product and/or input or output device can result, causing malfunction.

* Do not route wires and cables together with power or high voltage cables.
Otherwise the product can malfunction due to interference of noise and surge voltage from power and high
voltage cables to the signal line.
Route the wires (piping) of the product and/or input or output device separately from power or high voltage
cables.

* Confirm proper insulation of wiring.
Poor insulation (interference from another circuit, poor insulation between terminals, etc.) can lead to excess
voltage or current being applied to the product, causing damage.

» Take appropriate measures against noise, such as using a noise filter, when the Fieldbus system

is incorporated into equipment.

Otherwise noise can cause malfunction.

*Environment

* Select the proper type of protection according to the environment of operation.
The ingress protection is achieved when the following conditions are met.
(1) The modules are connected properly with cable with M12/M8 connector.
(2) Suitable mounting of each module.
(3) Be sure to fit a seal cap on any unused connectors.
If using in an environment that is exposed to water splashes, please take measures such as using a cover.
Do not use in an environment where moisture or water vapor are present. Otherwise failure and malfunction can
result.

* Do not use in a place where the product could be splashed by oil or chemicals.
If the product is to be used in an environment containing oils or chemicals such as coolant or cleaning solvent,
even for a short time, it may be adversely affected (damage, malfunction etc.).

* Do not use the product in an environment where corrosive gases or fluids could be splashed.
Otherwise damage to the product and malfunction can result.

* Do not use in an area where surges are generated.
If there is equipment generating large surge near the unit (magnetic type lifter, high frequency inductive furnace,
welding machine, motor, etc.), this can cause deterioration of the internal circuitry element of the module or
result in damage. Take measures against the surge sources, and prevent the lines from coming into close
contact.
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*When a surge-generating load such as a relay, valve or lamp is driven directly, use a product with
a built-in surge absorbing element.
Direct drive of a load generating surge voltage can damage the module.
* The product is CE/UKCA marked, but not immune to lightning strikes. Take measures against
lightning strikes in the system.
* Prevent foreign matter such as dust or wire debris from getting inside the product.
* Mount the product in a place that is not exposed to vibration or impact.
Otherwise failure or malfunction can resuilt.
* Do not use the product in an environment that is exposed to temperature cycle.
Heat cycles other than ordinary changes in temperature can adversely affect the inside of the product.
* Do not expose the product to direct sunlight.
If using in a location directly exposed to sunlight, shade the product from the sunlight.
Otherwise failure or malfunction can result.
* Keep within the specified ambient temperature range.
Otherwise malfunction can result.
* Do not operate close to a heat source, or in a location exposed to radiant heat.
Otherwise malfunction can result.
* Use with caution at altitudes above 2000 m, as the reduction in atmospheric pressure reduces
withstand voltage performance and noise immunity (lightning surge, electro-static discharge).

*Adjustment and Operation
* Do not press the setting buttons with a sharp pointed object.
It may damage the setting buttons.
* Perform settings suitable for the operating conditions.
Incorrect setting can cause operation failure.
* Please refer to the PLC manufacturer's manual etc. for details of programming and addresses.
For the PLC protocol and programming refer to the relevant manufacturer's documentation.

*Maintenance
* Turn off the power supply, stop the supplied air, exhaust the residual pressure and verify the
release of air before performing maintenance.

There is a risk of unexpected malfunction.

* Perform regular maintenance and inspections.
There is a risk of unexpected malfunction.

* After maintenance is complete, perform appropriate functional inspections.
Stop operation if the equipment does not function properly.
Otherwise safety is not assured due to an unexpected malfunction or incorrect operation.

* Do not use solvents such as benzene, thinner etc. to clean each unit.
They could damage the surface of the body and erase the markings on the body.
Use a soft cloth to remove stains.
For heavy stains, use a cloth soaked with diluted neutral detergent and fully squeezed, then wipe up the stains
again with a dry cloth.

No. DOC1161512



Fieldbus System/
Industrial loT Cybersecurity

In recent years, factories have introduced industrial I0T, building up complex networks of production
machines. These systems may be subject to a new threat, cyberattack. To protect the industrial 10T from
cyberattacks, it is important to take multiple measures (multi-layer protection) for loT devices, networks and
clouds.

For this purpose, SMC recommends that the following measures are always taken into consideration. For
further details of the following measures, please see security information published by your local country
security agencies.

1. Do not connect the devices via a public 6. Protect passwords.
network. » Change the default password when you first
« If you unavoidably need to access the device or use the device or system.
cloud via a public network, ensure to use a secure, » Choose a long password (minimum 8
private network such as VPN. characters) using a mix of different letters and
« Do not connect an office IT network and factory loT characters to make the password more secure
network. and harder to hack.
2. Build a firewall to prevent a threat from 7. Use the latest security software.
entering the device and system. » Install antivirus software on all computers to
« Set up a router or firewall at network boundaries to detect and remove viruses.
allow minimum required communications. » Keep the antivirus software up to date.
* Disconnect from the network or turn off the device if
no continuous connection is required. 8. Use the latest version of the device and
system software.
3. Physically block an access to unused * Apply patches to keep the OS and applications
communication ports or disable them. up to date.
* Inspect regularly each port if any unnecessary device
is connected to the network system. 9. Monitor and detect abnormalities in the
» Operate necessary services (SSH, FTP, SFTP, etc.) network.
only. » Keep monitoring the network for any
- Set a transmission range of the device using a abnormalities to take a prompt measure and
wireless LAN or other radio system to the minimum issue an alert if any abnormality is detected.
required and use only devices approved according to Install an intrusion detection system (IDS) and
the radio act in the country concerned. intrusion prevention system (IPS).
* Install a device generating radio waves in such place
as there is no interference from indoor or outdoor. 10. Delete data from devices when disposed of.
* Before disposing of any loT devices, delete
4. Set up a secure communication method such stored data or physically destruct media to
as data encryption. prevent any misuse of the data.
* Encrypt data in every environment, including loT
networks, secure gate-way connections, for secure
communications.
5. Grant access permissions by user accounts
and limit the number of users.
* Regularly review accounts and delete all unused
accounts or permissions.
« Establish an account lockout system to block an
access to the account for a certain period if log-in
fails more than the given threshold.
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2 System Overview

21 System Configuration

The EX600 Fieldbus System connects to EtherCAT® communication and enables reduced wiring and
distributed installation of both general-purpose I/O devices (such as sensors, indicator lights, and 10-
Link devices) and safety 1/0 devices (such as light curtains and residual pressure release valves).
The valve manifold operates through a combination
of various modules.

In addition, the input/output functionality can be
expanded by connecting additional 1/0O modules.

Up to nine input modules, output modules, and 10-
Link master modules can be connected in any order
to the D-side of the fieldbus module.

Safety I/O modules can be connected to the U-side
of the fieldbus module, allowing the power supplied
to valves to be safely shut off without installing a
separate safety output unit.

In addition to valve modules, safety input devices,
safety output devices, and plug-in electro-pneumatic
regulators (ITV modules) can be connected to the
safety 1/0 modules.

End plate

Name Description
A module that supplies power to the entire valve manifold. The power supply
End Plate . .
cable is connected to this module.
Digital Input Module Receives switch output signals from input devices.
Digital Output Module Drives output devices such as solenoid valves, lamps, and buzzers.
|O-Link Master Module Connects |O-Link devices and performs 10-Link communication.
. Performs fieldbus communication and controls the internal operation of the
Fieldbus Module manifold

Controls valves using safety outputs. It also provides external access to safety

Safety /0 Modul
ey oauie inputs and safety outputs.

A module that controls pneumatic pressure. It is controlled by the Safety I/0

Valve Module Module.

ITV Module A module that controls output pressure according to electrical signals. It is
controlled by the Safety /O Module.

a O
Almportant Notes

e The fieldbus module (EX600-BEC1) can be connected to the Safety 1/O Module (EX600-

FVF#). For details of the safety functions, refer to the Safety /0O Module Safety Manual.
e The Safety Manual for the Safety /O Module (EX600-FVF#) is originally provided as an
K English version (DOC1155671).

j

Note
* For detailed information on the functions of the plug-in electro-pneumatic regulator (ITV
module), refer to the plug-in electro-pneumatic regulator instruction manual
(DIY-60L00-OMO001).
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2.2 Assignment of Module Numbers and Channel Numbers

In the EX600 system, a Module Number and a Channel Number are assigned to each module in order
to specify the location of diagnostics and the target of parameter settings.

Module numbers are assigned according to the order in which the modules are connected at system

startup, as described below:

*  The fieldbus module is fixed as Module No. 0.

»  Starting from the modules on the D-side, module numbers are assigned sequentially as Module
No. 1,2, ....

Channel numbers are assigned according to the specifications of each module.

*  For D-side I/0O modules, channel numbers are assigned in connector order.
For |0-Link master modules, Port 1 is assigned Channel No. 0, and Port 2 is assigned Channel No.
1.

*  For valve outputs of the Safety I/O Module, channel numbers are assigned sequentially as Channel
No. 0, 1, 2, ..., starting from the A-side solenoid of the valve located on the D-side.

* |TV modules are assigned Channel No. 128, 129, 130, and 131, in order from the D-side.

*  No channel numbers are assigned to safety inputs or safety outputs.

Assignment Example : In the system configuration shown below, Module No. 4, Channel No. 128

specifies the first ITV module counted from the D-side.
Refer to the highlighted area in the illustration.

U-side
TS S
P: “e. ”em@ +”“e””e””e
=
! l0od !

e

\\\\ \T \ N

Part EX600- | EX600- | EX600- | EX600- | EX600- |ITV23 SY3000 | ITV23 SY3000
Number | DXPD-A | DXPD-A | DXPD-A | BEC1 FVF2
Modul
N:)) e 1 2 3 0 4 Same as FVF (Module No. 4)
Channel
No 0...15 0...15 0...15 - - 128 0..7 129 8..15
_12_
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2.3 Terminology

Term Definition
100 | 100BASE-TX A LAN transmission standard with a transmission speed of 100 Mbps.
Abbreviation for CANopen over EtherCAT®. A communication method that uses the
C CoE CANopen protocol over EtherCAT®. It is used to perform parameter configuration (SDO)
and process data communication (PDO) via the object dictionary.
DIN Rail A metal rail that conforms to DIN (German Institute for Standardization) standards.
D D-side In a manifold configuration of the EX600, this refers to the side where the EX600 end plate
is connected.
EoE Abbreviation for Ethernet over EtherCAT®. A communication method used to transfer
E Ethernet frames over an EtherCAT® network.
ESI A file that describes product information and is used in engineering tools.
FE Abbreviation for Functional Earth. This refers to functional grounding. When simply referred
to as “earth,” it usually means FE.
F FoE Abbreviation for File over EtherCAT®. A communication method used for file transfer over
EtherCAT®. It is mainly used for firmware updates and transferring configuration files.
Full Duplex A communication method that allows simultaneous two-way transmission and reception.
Internal Current | The current required to operate each module. Inrush current and current supplied to external
Consumption devices are not included.
Abbreviation for International Protection or Ingress Protection. A standard related to
IPoo protection against intrusion of foreign objects (such as hands, steel balls, wires, dust, water,
etc.). The degree of protection is indicated by a two-digit code.
IP Address A 32-bit numeric identifier assigned to a device connected to a network.
Abbreviation for Index Service Data Unit. A command used in 10-Link communication for
ISDU acyclic service data communication, such as parameter read/write operations and device
control.
M Manifold A multi-branch assembly or integrated unit.
NPN Output An output type that drives output devices using an NPN transistor. Since a positive potential
N P is applied to the power line, it is also referred to as a plus-common type.
NPN Input An input that receives sensor outputs in which an NPN transistor is used in the signal output
P section.
(0] On request data | Parameter data or event data transmitted and received via ISDU in |O-Link communication.
PLC Abbreviation for Programmable Logic Controller. A controller that performs sequential
control according to programs for logical, sequential, and arithmetic operations.
P An output type that drives output devices using a PNP transistor. Since a negative potential
PNP Output . ; o )
is applied to the power line, it is also referred to as a minus-common type.
PNP Input An input that receives sensor outputs in which a PNP transistor is used in the signal output
section.
s Short-circuit A diagnostic function that detects overcurrent caused by a short circuit between output lines,
Detection communication lines, or power supply lines.
U U-side In a manifold configuration of the EX600, this refers to the side where valve modules are
connected.
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3 Assembl

Assemble the modules into a manifold by following the assembly procedures described below.

Almportant Notes

¢ Do not attach or remove modules while the power is turned on.

¢ Tighten screws securely using the specified tightening torque.
Insufficient tightening may cause unintended operation, product malfunction, or damage to
the equipment.

Note
e For a list of compatible modules, refer to the catalog that includes the fieldbus module
(EX600-BEC1).

1) Checking the Module Arrangement Order

The EX600 manifold is connected in the following order: End Plate, D-side I/O Modules, Fieldbus
Module, U-side I/O Module (Safety I/O Module), and Supply/Exhaust Block (Valve Module), as shown
below.
*  Up to nine D-side I/O modules can be connected.
*  The D-side I/0O modules can be connected in any order.
The 1/0 map is automatically determined based on the actual connection order.
* |f valve modules are not used, connect a U-side End Plate (EX600-EU1-#-A) instead of the
supply/exhaust block.

& D-side - U-side
1  “gol e 2 I
° i

.E ® +%ﬂ1°

E
i f coalt § ¢

o E 9 E— P
© 0 © o TorD o™ =T ]

End Plate  D-side I/0O Module Fieldbus U-side 1/O Module Supply / Exhaust Block

Module (Safety I/O Module) | (Valve Module, ITV Module)
(@]
0
@)
O

U-side End Plate

_14_

No. DOC1161512



2)  Module Connection

Align the connector positions of each module and connect them.
After connecting the modules, tighten the hex socket head screws (2.5 mm across flats) on the joint
fittings. Tighten the screws to a tightening torque of 1.5t0 1.6 N-m.

3) Installation of Valve Plate (EX600-ZMV#-A)
Attach the valve plate to the supply/exhaust block using the supplied valve mounting screws (M3 x 8, 2
to 4 pcs).
Tighten the screws to a tightening torque of 0.6 to 0.7 N-m.

Note
¢ |f valve modules are not connected, the EX600-ZMV#-A is not required. In this case,

connect a U-side End Plate to ensure the dustproof and waterproof performance (degree of
protection).

_15_
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4)  Connection of the Safety /0 Module and the Valve Plate (or U-side End Plate)

Insert the valve plate (or U-side end plate) along the groove for valve plate installation located on the
side of the Safety I/O Module, and secure it by tightening the supplied screws.
Tighten the screws to a tightening torque of 0.7 to 0.8 N-m.

Hex Socket Head Screw Hex Socket Head Screw
(M4 x 6, 2.5 mm across flats) (M4 x 6, 2.5 mm across flats)

KAImportant Notes \

o When five or more modules are connected, installation of an intermediate reinforcement
bracket (EX600-ZMB#) is required to prevent poor connections between modules caused
by sagging.
For details on the intermediate reinforcement bracket, refer to Section 4, Mounting and
k Installation (Direct Mounting: page 17, DIN Rail Mounting: page 20). j

_16_

O
5

No. DOC1161512



4 Mounting and Installation

4.1 Direct Mounting
(1) Installation of the Intermediate Reinforcement Bracket
Install the intermediate reinforcement brackets for direct mounting (EX600-ZMB1) using the supplied
screws (M4 x 5, 2 pcs) so that the manifold is evenly supported, at a ratio of one bracket for every five

modules.
Tighten the screws to a tightening torque of 0.7 to 0.8 N-m.

P S ol '\],,,) > N \ >
>
|
Intermediate reinforcing brace

é (EX600-ZMB1)
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(2) Securing to the Installation Location

Secure the end plate side and the valve module / ITV module side (and the intermediate reinforcement
bracket, if required).

Tighten the screws to a tightening torque of 0.7 to 0.8 N-m.

For securing the valve module / ITV module side, refer to the Operation Manuals for the valve modules
and ITV modules being used.

If the valve modules and ITV modules are not used and the unit is secured using a U-side End Plate,
tighten the screws to a tightening torque of 0.7 to 0.8 N-m.

¢ \When valve modules and ITV modules are used

End Plate Intermediate Reinforcement Bracket Valve Module / ITV Module Side
o ¥
)
g o
5 H[
é][\
O
) % LEEJ
255
20.5

M4 M4

n = Number of D-side 1/O modules

Almportant Notes

¢ To prevent poor connections between units caused by sagging, install an intermediate
reinforcement bracket when five or more modules are connected.
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* When Using the U-side End Plate

M4

End Plate Intermediate Reinforcement Bracket U-side End Plate
4 M4 4 {
o
N
3
® 1
Vo]
[Te)
20.5

n = Number of D-side I/O modules

Almportant Notes

¢ To prevent poor connections between units caused by sagging, install an intermediate

reinforcement bracket when five or more modules are connected.

O
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4.2 DIN Rail Mounting

(1)

()

Installation of the Intermediate Reinforcement Bracket

Install the intermediate reinforcement brackets for DIN rail mounting (EX600-ZMBZ2) using the supplied
screws (M4 x 6, 2 pcs) so that the manifold is evenly supported, at a ratio of one bracket for every five
modules.

Align the installation direction of the intermediate reinforcement bracket with the orientation of the end
plate mounting bracket.

Tighten the screws to a tightening torque of 0.7 to 0.8 N-m.

Intermediate reinforcing brace
(EX600-ZMB2)

Installation of the End Plate Mounting Bracket

Attach the end plate mounting bracket to the end plate using the supplied screws (M4 x 14, 2 pcs).
Tighten the screws to a tightening torque of 0.7 to 0.8 N-m.

The type of end plate mounting bracket to be installed differs depending on the valve module to be
connected.

Valve Module Series End Plate Mounting Bracket Part No.
VQC Series EX600-ZMA2
JSY Series
SY Series EX600-ZMA3

For the DIN rail mounting bracket on the supply/exhaust block side, refer to the Operation Manual of the
valve module being used.

If the supply/exhaust block is not used and a U-side End Plate is installed, attach an end plate mounting
bracket to the U-side End Plate as well.

End plate bracket
(EX600-ZMA2)
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(3) Securing to the DIN Rail

Hook the DIN rail mounting groove onto the DIN rail.

Then, using the DIN rail mounting groove as a pivot, push the manifold inward until the mounting
bracket is locked.

After the bracket is locked, secure the end plate mounting bracket to the DIN rail using the supplied
screw (M4 x 20).

Tighten the screw to a tightening torque of 0.7 to 0.8 N-m.

For securing the supply/exhaust block side, refer to the Operation Manual of the manifold being used.

End plate bracket /

Almportant Notes

¢ To prevent poor connections between units caused by sagging, install an intermediate
reinforcement bracket when five or more modules are connected.
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4.3 Marker Installation

Markers can be attached to each module after writing signal names for input devices or output devices.
If necessary, install markers (EX600 ZT1) in the marker grooves.

>

—J 9
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5 Fieldbus Module

5.1 Model Indication and Part Number System
Fieldbus Module j —Protocol
Symbol | Description
EC EtherCAT®
5.2 Names and Functions of Product Components
No. 2 2B
1 LCD Display Displays the module status and screens for push-button operation.
> Push Button Used to operate diagnostic displays and change parameters on the
module.
3 Link/Act LED Indicates the communication status of the fieldbus.
4 Communication Connector (PORT 1) Used to connect the fieldbus cable (IN side).
5 Communication Connector (PORT 2) Used to connect the fieldbus cable (OUT side).
6 Marker Groove Allows a marker to be installed.
7 Module Connection Connector Transmits power and control signals to adjacent modules.
8 | Joint Bracket Connects modules to each other.
9 Nameplate Displays product-specific information (such as the MAC address).
Installed on unused connectors. At the time of factory shipment, it is
10| Waterproof Cap (1 pc.) installed on PORT 2.
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5.3

Wiring

e  Communication Connectors
Connector Configuration Pin No. Signal Name
Port1 / Port2

2 1 TX+

O
(O O)]s 2 RX+

O
7 3 TX-

Connector Type:

4 RX-

M12 4-pin Socket, D-coded Connector

Almportant Notes

Always install the waterproof cap on any unused connector. By properly using the

waterproof caps, the dustproof and waterproof performance (degree of protection) can be

ensured.

O
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5.4 Display Screen

5.4.1 Overview of Indicators and Push Buttons

DOWN Button

SET Button
UP Button s

Port1 Link/Act LED ——— |

/ LCD Display

| ——— Port2 Link/Act LED

Name

Function

LCD Display

After power is turned on, various indicators are displayed at the top of
the screen. Using the push buttons, detailed diagnostic information can
be checked and parameters can be changed.

For details, refer to Section 5.4.3 “LCD Display Operation” (page 29).

UP Button / DOWN Button

Used to switch items or increase/decrease setting values during LCD
display operation. Pressing both buttons simultaneously switches to the
menu screen. On the menu screen, simultaneous pressing is used to
cancel the operation.

SET Button

Used to confirm and execute operations.

PORT1 Link/Act LED

PORT2 Link/Act LED

Indicates the communication status of each communication connector.

Almportant Notes

e Do not turn on the power while pressing any buttons. Doing so may prevent the module
from starting up correcily.
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5.4.2

Indicator
STA
Indicates diagnostics that are occurring on the module.
RTRIRE HE
Green ON Normal operation.

Green Flashing (2 Hz)

A diagnostic has been detected on one of the modules.
Follow the troubleshooting procedures to eliminate the cause of
the error.

Red Flashing (2 Hz)

One of the following errors has been detected. Modify the manifold
configuration to be within the specified range and restart the
system.
* The I/O size exceeds the specified limit.
* The number of connected I/O modules exceeds the specified
limit.
The F-address setting value of the Safety 1/O Module is 0.

A 4
4 A
T
N 7

Red/Green Alternating
Flashing (2 Hz)

An internal communication error has occurred.
Check the connections between all modules.

Red ON

Power cycling is required.
Initialization of the fieldbus module has failed, or communication
with the Safety I/O Module could not be established.

* US1

Indicates the status of the US1 power supply (control power supply).

Display Status

Description

OFF

The US1 power supply voltage level is 19 V or lower.
(When the “US1 voltage monitoring” parameter is set to “Disable”)

Green ON

The US1 power supply voltage level is normal.

4
\

\
4

Green Flashing (2 Hz)

The US1 power supply voltage level is 19 V or lower.
(When the “US1 voltage monitoring” parameter is set to “Enable”)

» US2

Indicates the status of the US2 power supply (output power supply).
Display Status Description
OFF The US2 power supply voltage level is 19 V or lower.
Green ON The US2 power supply voltage level is normal.

_26_

O
5

No. DOC1161512




RUN

Indicates the status of the module.

Display Status

Description

Indicates one of the following states: INIT, BOOTSTRAP, or Power

OFF OFF.
B ‘ 7 Green Blinking Indicates the PRE-OPERATIONAL state.
B ‘ g | Green Single Flashing | Indicates the SAFE-OPERATIONAL state.

Green ON

Indicates the OPERATIONAL state.

ERR
Indicate the error status of the module
Display Status Description
OFF EtherCAT® communication has been established.
L A communication configuration error has been detected.
Red Blinking

Invalid Configuration

Red Single Flashing

A synchronization error or communication data error has been
detected.

A 4
/ \
A 4
4 A

Red Double Flashing

A communication error or Application watchdog timeout has been
detected.

Red ON

A state in which power cycling is required.

Initialization of the fieldbus module has failed, or communication
with the Safety I/O Module has failed to be established.

RUN/ERR Blinking Patterns

ON| 02s | 02s
Blinking N >l >
OFF
. _ ON| 0.2s 1s
Single Flashing « > >
OFF
ON| 02s | 02s | 02s 1s
Double Flashing < >« > »ie .
OFF
_27_
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PORT-1

Indicates the communication status on the PORT-1 side.

Display Status Description
OFF PORT-1 side: No link / No activity
Green ON PORT-1 side: Link / No activity (100 Mbps)

Green Flickering

PORT-1 side: Link / Activity (100 Mbps)

, . (20 Hz)
|
* PORT-2
Indicates the communication status on the PORT-2 side.
Display Status Description
OFF PORT-2 side: No link / No activity
Green ON PORT-2 side: Link / No activity (100 Mbps)

Green Flickering
(20 Hz)

PORT-2 side: Link / Activity (100 Mbps)
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5.4.3 LCD Display Operation

By operating the push buttons, the following items can be performed on the LCD display:

* Check the communication status with the upper-level device
* Check the current values of input/output data

* Display diagnostic status

* Check parameters

Note

e DynaFont, the font used in this manual, is a registered trademark of DynaComware Taiwan

Inc.

Basic Operation of Push Buttons

Button
Operation

Description

®/@®

Press the UP button or DOWN button.
Pressing and holding the button is also possible.

®

Press the SET button.

@+@®

Press and hold the UP and DOWN buttons simultaneously.
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Safety 10 j

Fieldbus
Digital 1/0
Analog I/O

10-Link Master j

Screen for
- Each Module

)
)

Error logs
Module menu
Option

Overall Screen Structure Map
--- Individual Menu

Main menu

[TOP Screen j

(
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Turn on the Power

U

ﬁ OP Screen \

This screen displays the manifold information after power is turned on. The display also
returns to this screen when there has been no operation for 30 minutes.

Total Data Size: Product Diagnostic
(Input Size / Output Size) Information Display Information

TOP menu may be displayed above message. In that case,

K please follow the instructions on the screen. /

) ) Shift the simple Help menu how to
Shift Main menu operate LCD display.

L help
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Returns from the Main / o \
Menu to the Top Screen. Individual menus
D+ For an overview of the individual menus,
refer to the corresponding page.
- \ Error logs
Main menu
From this screen, you can
navigate to individual e
screens.
+ Select a menu item to -
move to the selected
T i o,
* You can also return to the - ViDT -
Top Screen A+ (@ z':': %
_32_
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Returns from the Individual
Menu to the Main Menu.

Top Screen Main menu

\
Error logs
Up to 30 diagnostic error history records can
be checked.
When a No. is selected, the log details are
displayed with horizontal scrolling.
For details, refer to Section 9.3 Diagnostics
Log(Page 90)
- J
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2 menu
Dotion

Returns from the Individual
Menu to the Main Menu.

A+ (V
Top Screen Main menu
s A
Module menu
Menus are displayed in order of the Module No.
For details on the Module No., refer to Section 2.2
“Assignment of Module Numbers and Channel Numbers”
(page 12).
Select a module using “@ / @~ and then press “®” again to
navigate to the screen corresponding to the selected module.
J
S
Returns to the Module Menu.
A+ (V
. )
Fieldbus module
CL# Eg' monitorin
S
Farameter
L)+ (V
Diagnostic errors Parameter :
occurring on the The C
. parameter list is displayed.
ggldlbus crjnodule are When a parameter is selected, the
Isplayed. current setting value is displayed.
o J
_34_
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B
B0
#B

Returns to
the Module Menu

Top Screen Main menu Module menu

A+ (V

The input/output data O+¢

size assigned to the S

module agnd the io monltor_. Information such as

diagnostic errors The current input/output channel diagnostics
ON/OFF values are displayed. can be checked.

occurring on the

module are displayed. Channels that are not currently

shown can be displayed by
scrolling the screen using
‘@@,

AT s displayed at locations
where diagnostics have
occurred.

Pressing “$” on the selected
channel navigates to the
detailed screen.

Parameter :
When each parameter is selected,

K the current setting value is displayed. /
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Main menu

Returns to
the Module Menu

Module menu

The input/output data
size assigned to the
module and the
diagnostic errors
occurring on the
module are displayed.

o
Mo error

I/O monitor :

The current input/output
ON/OFF values are displayed.
Channels that are not currently
shown can be displayed by

scrolling the screen using
“WA / v ”.

Information such as
channel diagnostics
can be checked.

AV is displayed at locations
where diagnostics have
occurred.

Pressing “®” on the selected
channel navigates to the
detailed screen.

Parameter :

When each parameter is selected,
the current setting value is displayed.
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Top Screen Main menu Module menu

Returns to
the Module Menu.

A+ (V

ghiostic I
ot o f
JOFF count
1

The non-safety

. : Valve I/O monitor : Information such as
input/output data size

oned to th qul Displays the output ON/OFF values channel
653'929 o efmo uie currently received from the PLC. diagnostics can be
and the non-safety Channels that are not currently shown  checked.

diagnostic errors
occurring on the module
are displayed.

can be displayed by scrolling the screen
using “& /@7,

Al s displayed at locations where
non-safety diagnostics have occurred.
Pressing “$” on the selected channel
navigates to the detailed screen.

Valve parameter :

When a parameter is selected, the current setting
value is displayed.
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Safety I/O Module (Continued)

L L

i

(e

10

D+ @
ITV information : Process data and diagnostic
Displays the “ITV connection” information can be checked.
status. Pressing “’” allows you to
A ‘M is displayed at locations navigate to the parameter
where non-safety diagnostics setting screen.

have occurred.

When the status is “connected,”
selecting it and pressing “®”
allows you to navigate to the
detailed screen.

Parameter :

When each parameter is selected,
the current setting value is

k displayed. /

/Almportant Notes \

o Safety-related parameter settings, checking diagnostic bits, and checking the current safety
input/output status cannot be performed on the LCD display.

o If the safety output is in the safe state, the valve will not operate, even if the current value is
indicated as ON in the Valve I/O monitor.

(& )
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L2 menL
mly]

Returns to
Top Screen Main menu Module menu the Module Menu.
S
A+ (V

~

The input/output size data assigned to the module and the
diagnostic errors occurring on the module are displayed.

Fort] information

Far

The Port* information screen allows you to
check the following information.

® Port I/O size: Displays the allowable data
size set by the “Process data size”
parameter.

® Port status: Displays the I0-Link
communication status of the port. If an 10-

S Link device is connected, the data size of
the connected device is also displayed.

® PQI: Allows you to check the event status
of the port and the status of the data
storage function.
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I0-Link Master Module (Continued)

1/0 Monitor:

Displays the current
input/output data values.
The display is divided into
the Standard I/O Data
screen, Input Process
Data screen, and Output
Process Data screen, and
the screens can be
switched using “&’ / ©~,

Port configuration :

Allows you to check the
setting value of “Port
mode”.

Parameter :

When each parameter is selected,
the current setting value is
displayed.

\l )
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Returns to the Main Menu.

Top Screen Main menu IS
A+ (V
4 ] )
Option
E ! WE!S'tE S SMC website: A QR code for the company
- - website URL shown below is displayed, allowing
you to check product information.
- https://api.smcworld.com/smcqr/-/ex600/
AVE Y
(N J

O
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5.5 Specifications

- Specifications table

Model EX600-BEC1
[ Xe) Protocol EtherCAT®
83 Conformance Test Record V2.7.0
é” g Communication Speed 100 Mbps
gf g Standard Input: Max. 1308 bytes
® g' Data Size Standard Output: Max. 1308 bytes
Safety Input: 19 bytes*")
Safety Output: 75 bytes*"
Number of I/O Modules Max. 9 D-side modules + Safety /O Module
[0y US1 Power Supply (Control / DC24V +20%/-15%
® 2 Input)
S 9 Internal Current Consumption 150 mA or less
§ ® | (USs1)
S 8 | US2 Power Supply (Output) DC24 V +20%/-15%
@< Internal Current Consumption 10 mA or less
(US2)
Internal Protection Reverse polarity protection built in
m Degree of Protection IP65 / IP67 (when manifold is assembled)*?)
g. CR)peratlng Temperature 10~50 °C
S ange
c5; Storage Temperature Range -20~60 °C
E’_; Operating Humidity Range 35 to 85% RH (no condensation)
- . g AC 500 V for 1 min
& Dielectric Withstand Voltage Between all external terminals and FE
g’ Insulation Resistance DC 500V, 10 MQ or more
2 Between all external terminals and FE
@ 10 to 57 Hz: Constant amplitude 0.75 mm p-p
Vibration Resistance 57 to 150 Hz: Constant acceleration 49 m/s?
2 hours each in X, Y, and Z directions (power OFF)
Shock Resistance 147 m/s?, 3 times each in X, Y, and Z directions (power OFF)
Standards CE / UKCA marking, UL (CSA)
Material PBT
Mass 310g

") Safety data values
"2 When modules are correctly assembled into a manifold
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5.6 External Dimensions

PEIT
=N
=
Eﬁ
Brd

nE;

52.5

47

10.7

GL'€9
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6 End Plate

6.1 Model Indication and Part Number System
6.1.1 _End Plate (D-side)

EX600- ED 3 -0

D-side End Plate ——— Mounting Method
Symbol Description
Connector — None |Without DIN rail mounting bracket
Symbol | Connector 2  |With DIN rail mounting bracket (for VQC valve)
3 7/8 ir)ch 3 With DIN rail mounting bracket (for SY/JSY
(5-pin) valve)

6.1.2 U-side End Plate

EX600- EU 1 -0 - A
U-side End Plate = Mounting Method
Symbol Description

None [Without DIN rail mounting bracket
With DIN rail mounting bracket

2 (for EX600-ED3-2)
3 With DIN rail mounting bracket
(for EX600-ED3-3)
~
Almportant Notes
e The EX600-EU1-o-A can be connected only to the EX600-FVF1.
)
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6.2 Names and Functions of Product Components

* EX600-ED3-0

» EX600-EU1-0-A

No. Name Function
Power Supply . . . .
Supplies power to the unit and input/output devices.
1 Connection Port HPPIIES pow ant putoutput devi
2 | Direct Mounting Holes | Used when mounting the unit directly to equipment.
DIN Rail Bracket
3 ?I racke Used when assembling as a manifold and mounting on a DIN rail.
Mounting Holes
4 | FE Terminal (M3) Used for grounding. Ground this terminal to improve noise immunity.

Note

* Use a dedicated grounding point as much as possible, locate it close to the manifold, and
keep the grounding distance as short as possible.
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6.3 Wiring

Power Supply Connection Port

Connector Type: 7/8 inch : :
St [ Pin No. Signal Name
) 1 0V_US2 (Output)
O1 50 2 0V_US1 (Control / Input)
3 FE
O2 o ;‘O 4 24V_UST (Control / Input)
5 24V _US2 (Output)
_46_
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6.4 Power Supply System (US1/US2)

Two power supply systems are provided to the end plate, as described below.
These power supplies are electrically isolated inside the product.

Power name

Description

US1 Power Supply
(Control / Input Power Supply)

This power supply is used for control of each module.

Within the Safety I/O Module, this power supply is also used to supply
the safety input circuits.

It also serves as the power supply line for input devices connected to
each module and for 1O Link devices.

US2 Power Supply

This power supply is used to drive output devices connected to digital
and analog output modules. It also serves as the P24 power supply
line provided by a Class B |0 Link master.

(Output Power Supply) - . .
Within the Safety I/O Module, this power supply is also used to supply
the safety output circuits.
PLC Air supply Actuator
End Digital Digital Analog Analog 10-Link 10-Link Fieldbus Safety I/0 module SUP/EXH ITV module Valve module
plate input output output [I{e] master master module
Class A Class B
Logic Logic Logic Logic Logic Logic Logic Logic Internal solenoid
circuit circuit circuit circuit circuit circuit circuit circuit circuit coil
ust
Power Supply
for US1
Safaty input
circuit
usz
Power Supply Safety output
for US2 circuit
Input device Output device 10-Link device Safety input device
(e.g., sensor) {e.g., ITV) Class A (e.g., laser curtain)
4
Output device Input device 10-Link device Safety output device
(e.g., lamp) (e.g., sensor) Class B (e.g.. residual pressure
relief valve)

Cutput device
(eg.ITV)

Note

e For detailed block diagrams inside the Safety I/O Module, refer to the Safety 1/O Module
Safety Manual.
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6.5 Specifications

* Specifications Table

Model

EX600-ED3-o0

EX600-EU1-o0-A

Power Supply
Connector

7/8 inch (5-pin) plug

US1 Power Supply
(Control / Input)

DC24V +20%/-15%. 8A max.

US2 Power Supply
(Output)

Alddng Jamod

DC24V +20%/-15%. 8A max.

Degree of Protection

IP65 / IP67 (when manifold is assembled)*")

"2” Operating Temperature

3 | Range

§ Storage Temperature

3 Range

Q

— |0 ting Humidit

CJE perating Humidtty 35 to 85 % RH (no condensation)
& | Range

(2] . 3 g

S Dielectric Withstand AC 500 V for 1 min, between all external terminals and FE
8 | Voltage

Insulation Resistance

DC 500V, 10 MQ or more, between all external terminals and FE

Standards

CE / UKCA marking, UL (CSA)

Housing Material

Mass*?

1759

2409

") To ensure the dustproof and waterproof performance (degree of protection), always install waterproof caps on any unused

connectors.

"2 The mass does not include the weight of the DIN rail mounting bracket.
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6.6 Dimensions

6.6.1 EX600-ED3
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6.6.3 EX600-ED3-3
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7 Troubleshooting
7.1 Troubleshooting Chart

If a malfunction occurs in this fieldbus system device, follow the flowchart below to identify and eliminate
the cause of the trouble.

When a problem occurs, refer to the LED indications, diagnostic data, this troubleshooting section, and
the setting parameters, and take appropriate corrective actions.

If the problem is not resolved after cycling the power, or if the cause cannot be identified by referring to
the troubleshooting chart, contact your SMC sales representative.

The system does not Yes ==
operate normally No ==

(eldbus Module \

A\ 4

Nothing is displayed ]
on the display J

+ Trouble No.1

ﬂ/o Module \

E ( N —
. _[An error is displayed on the . Tro'uble '\f% L3
: ” | digital module > —| SBREMED
. \ ) Y,
. p .
v _|An error is displayed on the > Trouble No.3
1 ~|analog module 7| —2HRE 0.9
STA s flashing greenJ > = J
( N
_|An error is displayed on the o
~|10-Link master module » Trouble No4
g
( T N
3| An error is displayed on the > Trouble No.5

~ | Safety 10 module

POIIIL

If the error cannot be cleared even after cycling
the power, the module may be faulty.
Replace the affected I/O module.

A fieldbus error is
- .
—>[ being detected. |—> Trouble No.6

(lllllllllllllllllllllllllllllllllllllllllllllllllllllllll
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Fieldbus Module

(llll-lll

STA s flashing

red

Trouble No.7

STAid red ON

(lllll

STA is flashing red
and green alternately

(Illll

US1 or US2 is flashing
green or is OFF

(Illll

PORT 1 or PORT 2 is
not flashing green

(lllll

[RUN is not green ON]

(lllll

ERR is red ON or
flashing red

Trouble No.8

Trouble No.9

A 4

Trouble No.10

A 4

Trouble No.11

\ 4

Trouble No.12

(llllllllllllllllllllllllllllllllll

|

The valve module does not}

operate normally

\ 4

Trouble No.13

Trouble No.14

J

Guunnnns

O
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O

Trouble No.15

\ 4

The ITV module does not ]
operate normally J

Gurnnns

\ 4

[The safety input device does] Trouble No.16

not operate normally J

[ Gaunnnn

A 4

[ The safety output device ] Trouble No.17

does not operate normally J

DA

Trouble No.18

A 4

N
The digital input device does
not operate normally

Gurnnns

\ 4

[ The digital output device ] Trouble No.19

does not operate normally J

Gurnans

A 4

[The analog input device does] Trouble No.20

not operate normally J

(lllllll

Trouble No.21

A\ 4

The analog output device 1
does not operate normally )

(llll.ll

\ 4

[ The 10 Link device does not ] Trouble No.22

operate normally

If the problem cannot be resolved even after
sssssmsamssnnnnnnnnnnnnnnnnnnnnnns) Cycling the power, please contact your SMC sales
representative.
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7.2 List of Troubleshooting
Trouble No.1 Display OFF

Trou

F:;:;:(: : Symptom Possible Cause Investigation and Corrective Action
:Li:pl(;?sntori’:lf_lnpm) power Check whether the US1 power supply is turned ON.
BECT Display is OFF Power cable wiring error | Check for incorrect power wiring at the end plate and for any
or poor connection damage to the cables.
ble No.2 Error Display on Digital Module
AR Symptom Possible Cause Investigation and Corrective Action
EX600-
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
Short circuit of US1 After identifying the error location, check the following items.
Red ON (control/input) power Check for incorrect wiring or damaged cables.
supply Check whether the connected input device is operating
normally.
Check whether the connected input device is within the
specified supply current range of the input module.
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
DXPC For the location where the ON/OFF count exceeds the limit,
DXPD check the following items.
The ON/OFF operation Execute “Clear ON/OFF count value”.
Red Flashing count of the input device Change the “Count limit value” parameter to a value
exceeds the set value. larger than the current value.
Change the “ON/OFF count limit” parameter to “Disable”.
Check whether input chattering is occurring due to loose
connectors or damaged cables.
Check whether the connected input device is configured
to switch ON/OFF at a high frequency.
All LEDs are Cycle the power of the manifold.
. A memory error has . .
flashing red . . If the problem is not resolved after cycling the power, turn the
occurred in the digital
and green ) power OFF and replace the module where the error has
input module.
alternately occurred.
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Part No.

Symptom Possible Cause Investigation and Corrective Action
EX600-
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
Check the following items at the location where the short
circuit has been detected.
Red ON Output is short-circuited Check for incorrect wiring or damaged cables.
Check whether the connected output load is operating
normally.
Check whether the output load is within the specified
maximum load current of the output module.
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
The ON/OFF operation For the location where the ON/OFF count exceeds the limit,
count of the output check the following items.
exceeds the set value. - Execute “Clear ON/OFF count value”.
DYPB - Change the “Count limit value” parameter to a value

larger than the current value.

Change the “ON/OFF count limit” parameter to “Disable”.
Red Flashing Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.

Check the following items at the location where the open
Output is open-circuited circuit has been detected.

(disconnected). - Check for loose connectors, incorrect wiring, or damaged
cables.

Check whether the connected output load is
disconnected.

Change the “Open circuit” parameter to “Disable”.

All LEDs Cycle the power of the manifold.
A memory error has

Flashing Red . . If the problem is not resolved after cycling the power, turn the
occurred in the digital

and Green power OFF and replace the module where the error has
output module.

Alternately occurred.
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Trouble No.3 Error Display on Analog Module

F;a)::;;l;. Symptom Possible Cause Investigation and Corrective Action
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
o Check the following items at the location where the short
Short circuit of the analog | . .
Red ON devi circuit has been detected.
© OUtplljt evice power Check for incorrect wiring or damaged cables.
Supply Check whether the connected output load is operating
normally.
Check whether the output load is within the specified
maximum load current of the output module.
AYA Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
Analog output value
Red Flashing (user-set value) exceeds | If the output value of the analog output module exceeds the
the upper or lower limit user-set upper or lower limit, adjust the output value so that it
falls within the user-set range. Alternatively,
disable "Upper/Lower limit detection” function.
All LEDs A memory error has Cycle the power of the manifold.
Flashing Red y If the problem is not resolved after cycling the power, turn the
occurred in the analog
and Green power OFF and replace the module where the error has
output module
Alternately occurred.

O
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Part No.

i Symptom Possible Cause Investigation and Corrective Action
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
o Check the following items at the location where the short
short circuit of the ?nalog circuit has been detected.
Red ON input or output device Check for incorrect wiring or damaged cables.
power supply Check whether the connected output load is operating
normally.
Check whether the output load is within the specified
maximum load current of the output module.
If the analog input module range is set to current input, check
Analog inout val the following items.
nalog Input value e Ensure that the input value from the analog input device
“0” and “1” Red | exceeds the upper limit .
A does not exceed the upper limit.
ON during current range ) . . .
setting Voltage is being input from the analog input device.
AMB Match the range of the analog input/output module with
that of the analog input device.
If the input value from the analog input device exceeds
Range upper/lower the range upper or lower limit, select an appropriate
limit exceeded range so that the input value falls within the allowable
Analog input value range. Alternatively, disable "Upper/Lower limit detection”
o function.
Red Flashing (user-set) or analog . .
output value If the input/output value from the analog input or output
(user-set) exceeds device exceeds the user-set upper or lower limit, adjust
the upper or lower the input/output value so that it falls within the user-set
limit range. Alternatively, disable "Upper/Lower limit detection”
function.
All LEDs A memory error has Cycle the power of the manifold.
Flashing Red y If the problem is not resolved after cycling the power, turn the
occurred in the analog
and Green , power OFF and replace the module where the error has
input/output module
Alternately occurred.

O
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Trouble No.4 Error Display on IO-Link Master Module

Part No.

EX600- Symptom Possible Cause Investigation and Corrective Action
Identify the location where the error has occurred using the
Short circuit of the L+ | LED indications, LCD display, and diagnostic data.
power supply o )
Check the following items at the location where the short
C/Q: Red ON circuit has been detected.
Check for incorrect wiring or damaged cables.
C/Q Terminal Short- Check whether the connected |0-Link device is operating
Circuited normally.
Check whether the L+ or P24 power supply specification
L*B1 of the connected I0-Link device is within the maximum
supply current specification of the IO-Link master module.
Short circuit of the If the C/Q line is used as a digital output, check whether
P24: Red ON P24 power supply the load connected to the C/Q terminal is within the

maximum load current specification of the |O-Link master
module.

All LEDs Flashing
Red and Green
Alternately

A memory error has
occurred in the
|O-Link master
module

Cycle the power of the manifold.
If the problem is not resolved after cycling the power, turn the
power OFF and replace the module where the error has

occurred.

O
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Trouble No.5 Error Display on Safety I/O Module

Part No.

EX600- Symptom Possible Cause Investigation and Corrective Action
One of the
following error
indications
ST: Red ON
FDI: Indication Safety-related errors cannot be identified via the LCD display
other than A safety-related error or diagnostic data.
Green ON has occurred. . . .
FDO: Identify the error by following the troubleshooting procedures
Indication described in the Safety /0 Module Safety Manual.
other than
Green ON
INx: Red ON
Zx: Red ON
Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.
After identifying the short-circuited location, refer to the
operation manual of the valve in use and inspect or replace
) the valve as necessary.
The Yalve Is short- The short-circuit diagnostic will not be cleared while a valve
FVE* circuited. output command exists at the affected location. Clear it by

one of the following methods
Turn OFF the valve output command at the affected
location.
Turn OFF all safety outputs.
Restart the module.

ST: Flashing Red
and Green

Alternately The ITV power supply

or communication line
is short-circuited.

Identify the error location by checking the 7-segment display
on the ITV module or the LCD display on the fieldbus module.
The ITV power supply is shared across the entire manifold.

After identifying the short-circuited location, refer to the
operation manual of the ITV module in use and inspect or
replace the ITV module as necessary.

The ON/OFF
operation count of the
valve exceeds the set
value.

Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.

For the location where the ON/OFF count has exceeded the
limit, check the following items
Execute “Clear ON/OFF count value”.
Change the “Count limit value” parameter to a value
larger than the current value.
Change the “ON/OFF count limit” parameter to “Disable”.

O
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Part No.

EX600 Symptom Possible Cause Investigation and Corrective Action

Identify the location where the error has occurred using the
LED indications, LCD display, and diagnostic data.

A disconnection has If the error “Changed valves” (diagnostic data Byte 2, bit 0) is

occurred between the .
detected, cycle the power of the manifold.

Safety 1/0 Module and . .
If the problem is not resolved after cycling the power, turn the

the valve modules, or . .
power OFF and reassemble the manifold correctly according

the number of .
to the valve module operation manual.

connected valve

modules has changed. | Note : You can check the number of currently connected
valve modules in the Module Menu on the LCD display (page
36).
Identify the error location using the LED indications, LCD
display, and diagnostic data.
After identifying the disconnection point, refer to the operation
manual of the ITV module in use and inspect or replace the

ST: Flashing Red | Disconnection ITV module.
FVF* and Green between the Safety If the disconnection condition does not improve even after
Alternately I/0 Module and the

ITV Module

replacing the ITV module, turn the power OFF and
reassemble the manifold correctly according to the ITV
module operation manual.

Note : You can check whether the ITV module is
disconnected by using the PLC engineering tool or by
checking the “ITV information” screen on the LCD display.

An abnormal
diagnostic has
occurred on the ITV
module

Identify the error location using the 7-segment display on the
ITV module, the LCD display on the fieldbus module, and
diagnostic data.

After identifying the location where the abnormal diagnostic
occurred, refer to the operation manual of the ITV module in
use and inspect or replace the ITV module.

A memory error has
occurred in the Safety
I/O Module

Cycle the power of the manifold.

If the problem is not resolved after cycling the power, turn the
power OFF and replace the module where the error has
occurred.

O

_6‘]_

No. DOC1161512




Trouble No.6 Error Detection on Fieldbus Module

Part No.
EX600 Symptom Possible Cause Investigation and Corrective Action
Identify the location where the error has occurred using the
Live insertion/removal | LCD display and diagnostic data.
of a module has been
performed. If live insertion/removal was performed on the Safety I/O
I le th f th ifold.
STA: Green mode e, cycle the pow.er ) t. e manifold .
BEC1 Flashin Identify the error location using the LCD display and
g diagnostic data.
A memory error has
Cfccurred in the Cycle the power of the manifold.
fieldbus module. If the problem is not resolved, turn the power OFF and
replace the module where the error has occurred.

Trou

ble No.7 STA Flashing Red

Symptom

Possible Cause

Investigation and Corrective Action

STA: Flashing Red

The number of connected
I/0 modules exceeds the
specified limit.

Turn the power OFF and reduce the number of connected 1/0
modules according to Section 3 Assembly (Page 14).

Refer to Section 5.5 Specifications (page 42) for the allowable
number of modules.

The input/output data size
exceeds the specified limit.

Review the following items and reduce the input/output data
size.

*  Change the “Process data size” parameter.

*  Reduce the number of connected I/O modules.

Trou

ble No.8 STA Red ON
Symptom Possible Cause Investigation and Corrective Action

Cycle the power of the manifold.
If the problem is not resolved after cycling the power, internal
safety communication within the manifold may have failed due
to one of the following causes.

Internal safety The Safety I1/0 Module is in an unrecoverable error state.

communication has The internal signal path of the fieldbus module is damaged.

stopped.
Replace the Safety I/O Module and check whether the problem

STA: Red ON is resolved.

If replacing the Safety I/O Module does not resolve the
problem, replace the fieldbus module and check again.

Fieldbus module
initialization error

Cycle the power of the manifold.

If the problem is still not resolved after cycling the power, turn
the power OFF and replace the fieldbus module.
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Trouble No.9 STA is alternately flashing red and green

Symptom

Possible Cause

Investigation and Corrective Action

STA: Flashing Red
and Green Alternately

Poor connection between
I/0O modules

Turn the power OFF and, referring to Section 3 Assembly and
Section 4 Mounting and Installation, check the following
manifold conditions.
Check whether the module connection connectors are
damaged or contaminated with foreign matter.
Check whether the joints are loose and verify that they are
tightened to the specified torque.
Check whether the intermediate reinforcement brackets are
properly installed.
Check whether installation or mounting applies stress to
the module connection connectors.

If the problem is not resolved after checking the manifold
condition, replace the modules one by one.

1/0O module failure

Use the LCD display indications and diagnostic data to identify
the module where the error has occurred.

After identifying the faulty module, turn the power OFF and

replace the affected module.

Trou

ble No.10 us

1 or US2 is flashing gree

n or turned OFF

Symptom

Possible Cause

Investigation and Corrective Action

US1: Green Flashing

The voltage of the US1
(control/input) power supply
is low.

Supply DC 24 V to the US1 power supply.
Disable the “US1 monitoring” parameter.

The voltage of the US1

US1: OFF (control/input) power supply | Supply DC 24 V to the US1 power supply.
is low.
The voltage of the US2

US2: OFF (output) power supply is Supply DC 24 V to the US2 power supply.

low.

O
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Trouble No.11

PORT1 or PORT2 LED Is Not Flashing Green

Symptom

Possible Cause

Investigation and Corrective Action

PORT1 or PORT2:
OFF

Link is not established.

Check the following items.
Check whether the power of the upstream EtherCAT®
device is turned ON.

Check the PORT1 and PORT2 communication cables for
loose connectors or broken wiring.

PORT1 or PORT2:
Green ON

Link is established, but
EtherCAT® data is not
being received.

Check the following items.
Check the PLC status and set the PLC to RUN mode.
Check for loose connectors or broken wiring.

Trouble No.12 RU

N is not Green ON

Symptom

Possible Cause

Investigation and Corrective Action

RUN is not green ON

EtherCAT® communication
status is not in the
OPERATIONAL state

Check the following items

. Verify that the node addresses of the fieldbus modules
are correctly assigned.
Verify that the fieldbus modules are properly configured in
the PLC.
Check for loose connectors or disconnected/broken
wiring.

Trouble No.13

ERR is Red ON or Flashing

Symptom

Possible Cause

Investigation and Corrective Action

ERR: Red blinking

Communication
configuration error

Verify that the PLC configuration matches the actual system
configuration.

ERR: Red single flash

Synchronization error /
Communication data error

Verify that the PLC configuration matches the actual system
configuration.

ERR: Red double

Communication error
(Application watchdog

Check the following items.

Ensure that power is supplied to all EtherCAT® devices.
Check for loose connectors or disconnected/broken

failure of the safety 10
module.

flash timeout) wiring.
Do not place noise sources near the communication lines.
Failure of the fieldbus
module, or (when a safety Replace the fieldbus module.
ERR: Red ON IO module is connected)

If a safety 10 module is connected, replace the safety 10
module first. If the issue persists, replace the fieldbus module.
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Trouble No.14

Valve Modules Connected to the Safety 1/0O Module Do Not Operate Normally

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal valve
operation

The PLC settings are
incorrect.

Check the PLC configuration and verify that the Safety 1/0
Module settings are correct. For details, refer to Section

11Hardware Configuration.

Safety parameters are not
set correctly.

Check whether the ST, FDI, and FDO LEDs of the Safety I/O
Module are lit green.

If they are not lit green, refer to the Safety /O Module Safety
Manual and set valid safety parameters.

The Safety 1/0 Module is in
a safe state.

Check whether the ST and FDO LEDs of the Safety I1/0O Module
are lit green.

If they are not lit green, refer to the Safety /0O Module Safety
Manual, eliminate the cause of the diagnostic error, and then
perform an error reset.

Abnormal voltage of the
US2 (output) power supply.

Check the safety input data of the Safety I/0O Module and verify
whether any diagnostics related to power supply abnormalities
have been detected.

If a diagnostic is detected, supply a voltage within the specified
range to the US2 power supply and perform an error reset. If
the power supply rise time is slow, a diagnostic may be
detected before the voltage fully rises.

If the problem is not resolved after checking the voltage, turn
the power OFF and replace the Safety I/0O Module.

Safety output for the valve
manifold is not ON.

Check the address assignment and control program to confirm
that the safety output for the valves is ON.

The PLC is not in RUN
mode.

Check the PLC status and set the PLC to RUN mode.

Valve polarity mismatch.

Check whether the polarity of the valve in use (plus common /
minus common) matches the valve output polarity of the Safety
I/0 Module. Refer to the specifications of the Safety /O Module
and the valve for polarity information.

Incorrect address
assignment in the PLC
control program.

Monitor the PLC status and check whether the address
assignment and control program for the valve output signals
are correct.

Poor connection between
the Safety I/O Module and
the manifold valves.

Check the following items and verify that there are no issues
with the connection between the Safety /O Module and the
manifold valves.
Check whether there is any looseness in the screws
securing the valve plate.
Check whether the connector between the Safety I/O
Module and the supply/exhaust block is damaged,
deformed, or otherwise abnormal.

The number of connected
valve modules exceeds the
specification.

Check the specifications of the Safety I/O Module and ensure
that the number of connected valve modules does not exceed
the specified limit.

Valve failure or non-
electrical issues.

Replace the valve and check its operation.
Alternatively, refer to the valve troubleshooting procedures.

Safety 1/0 Module failure.

Turn the power OFF, replace the Safety /O Module, then turn
the power ON again and check the operation.
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Trouble No.15

ITV Module Connected to the Safety I/O Module Does Not Operate Normally

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal operation of
the ITV module

Parameter settings outside
the allowable range

Change the parameters so that the difference between
“Maximum pressure” and “Minimum pressure” is 410 or greater.

Abnormal voltage of the
US1 (control/input) power
supply

Supply a voltage within the specified range to the US1 power
supply.

Incorrect address
assignment in the PLC
control program

Monitor the PLC status and verify that the output signal address
assignment, endianness, and control program are correct.

The PLC is not in RUN
mode

Check the PLC status and set the PLC to RUN mode.

Poor connection between
the Safety I/O Module and
the ITV Module

Check the connection status using the “ITV information” screen
on the LCD display.

If any ITV module is in the “disconnect” status, check the
following items to verify that there are no issues with the
connection between the Safety I/O Module and the ITV module.
Check whether the screws securing the valve plate are
loose.
Check whether the connector between the Safety I/O
Module and the supply/exhaust block is damaged or
deformed.

Check whether the ITV module is correctly installed.

An abnormal diagnostic has
occurred on the ITV module

Refer to the operation manual of the ITV module in use and
inspect or replace the ITV module.

The number of connected
ITV modules exceeds the
specification

Refer to the specifications of the Safety I/O Module and reduce
the number of connected ITV modules if it exceeds the
specified limit.

ITV module failure or
non-electrical issues

Replace the ITV module and check its operation.
Alternatively, refer to the troubleshooting section of the ITV
module operation manual.

Safety 1/0 Module failure

Turn the power OFF, replace the Safety /0O Module, then turn
the power ON again and check the operation.
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Trouble No.16
Normally

Safety Input Devices Connected to the Safety IO Module Do Not Operate

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal operation of
safety input devices

The PLC settings are
incorrect.

Check the PLC configuration and verify that the Safety 1/0
Module settings are correct. For details, refer to Section 11

Hardware Configuration.

Safety parameters are not
set correctly.

Check whether the ST, FDI, and FDO LEDs of the Safety I/O
Module are lit green.

If they are not lit green, refer to the Safety /0O Module Safety
Manual and set valid safety parameters.

Wiring methods and input ON conditions vary depending on the
safety parameter settings; set the parameters appropriately.

The Safety /0 Module is in
a safe state.

Check whether the FDI LED of the Safety I/0O Module is lit
green.

If it is not lit green, refer to the Safety I/O Module Safety
Manual, eliminate the cause of the diagnostic error, and
perform an error reset.

Abnormal voltage of the
US1 (control/input) power

supply.

Check the safety input data of the Safety I/0O Module and verify
whether diagnostics related to power supply abnormalities have
been detected.

If diagnostics are detected, supply a voltage within the specified
range to the US1 power supply and perform an error reset. If
the power supply rise time is slow, diagnostics may be detected
before the voltage fully rises.

Also check the power supply voltage range of the safety input
device and ensure that the supplied voltage is within the
specified range.

If the problem is not resolved after checking the voltage, turn
the power OFF and replace the Safety I/0O Module.

The PLC is notin RUN
mode.

Check the PLC status and set the PLC to RUN mode.

Polarity mismatch of the
safety input device.

Check whether the polarity (NPN / PNP) of the safety input
device matches the input polarity of the Safety /O Module.

Refer to the specifications of the Safety I/0O Module and the
manual of the safety input device for polarity information.

Incorrect address
assignment in the PLC
control program.

Monitor the PLC status and verify that the address assignment
and control program for the safety inputs are correct.

Wiring or connection failure.

Check for loose connectors, incorrect wiring, or damaged
cables at the locations where the safety input devices are not
operating.

Failure of the safety input
device.

Replace the connected safety input device.

Safety 1/0 Module failure.

Turn the power OFF, replace the Safety /O Module, then turn
the power ON again and check the operation.
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Trouble No.17
Normally

Safety Output Devices Connected to the Safety 10 Module Do Not Operate

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal operation of
safety output devices

The PLC settings are
incorrect.

Check the PLC configuration and verify that the Safety 1/0
Module settings are correct. For details, refer to Section 11

Hardware Configuration.

Safety parameters are not
set correctly.

Check whether the ST, FDI, and FDO LEDs of the Safety I/O
Module are lit green.

If they are not lit green, refer to the Safety /0O Module Safety
Manual and set valid safety parameters.

The Safety 1/0 Module is in
a safe state.

Check whether the FDO LED of the Safety I1/0 Module is lit
green.

If it is not lit green, refer to the Safety I/O Module Safety
Manual, eliminate the cause of the diagnostic error, and then
perform an error reset.

Abnormal voltage of the
US2 (output) power supply.

Check the safety input data of the Safety I/0O Module and verify
whether diagnostics related to power supply abnormalities have
been detected.

If diagnostics are detected, supply a voltage within the specified
range to the US2 power supply and perform an error reset. If
the power supply rise time is slow, diagnostics may be detected
before the voltage fully rises.

Also check the power supply voltage range of the safety output
device and ensure that the supplied voltage is within the
specified range.

If the problem is not resolved after checking the voltage, turn
the power OFF and replace the Safety I/0O Module.

The PLC is not in RUN
mode.

Check the PLC status and set the PLC to RUN mode.

Polarity mismatch of the
safety output device.

Check whether the output polarity of the Safety I/O Module
matches the polarity of the safety output device in use.

Incorrect address
assignment in the PLC
control program.

Monitor the PLC status and verify that the address assignment
and control program for the safety outputs are correct.

Wiring or connection failure.

Check the following items and verify that there are no issues
with the connection between the Safety /O Module and the
manifold valves.

Failure of the safety output
device.

Replace the safety output device and check its operation.

Safety 1/0 Module failure.

Turn the power OFF, replace the Safety /O Module, then turn
the power ON again and check the operation.
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Trouble No.18
Normally

Digital Input Devices Connected to the Digital Input Module Do Not Operate

Symptom

Possible Cause

Investigation and Corrective Action

digital input devices

Polarity mismatch of the
input device

Check whether the polarity (NPN / PNP) of the input device
matches the input polarity of the digital input module.

Abnormal voltage of the
US1 (control/input) power
supply

Check whether the US1 indicator on the fieldbus module is lit
green.

If it is OFF or flashing green, supply a voltage within the
specified range to the US1 power supply.

Abnormal operation of

Wiring or connection failure

Check the wiring between the input device and the digital input
module for loose connectors, incorrect wiring, or damaged
cables.

Failure of the input device

Replace the input device and check its operation.
Alternatively, refer to the troubleshooting section of the input
device manual.

Digital input module failure

Replace the digital input module and check its operation.

Trouble No.19
Normally

Digital Output Devices Connected to the Digital Output Module Do Not Operate

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal operation of
digital output devices

Polarity mismatch of the output
device

Check whether the polarity (NPN / PNP) of the output device matches
the output polarity of the digital output module.
Alternatively, use a non-polarity output device.

Abnormal voltage of the US2
(output) power supply

Check whether the US2 indicator on the fieldbus module is lit green.
If it is OFF or flashing green, supply a voltage within the specified range
to the US2 power supply.

Wiring or connection failure

Check the wiring between the output device and the digital output
module for loose connectors, incorrect wiring, or damaged cables.

The PLC is not in RUN mode

Check the PLC status and set the PLC to RUN mode.

Incorrect address assignment
in the PLC control program

Monitor the PLC status and check whether the address assignment and
control program for the output signals are correct.

Failure of the output device

Replace the output device and check its operation. Alternatively, refer
to the troubleshooting section of the output device manual.

Digital output module failure

Replace the digital output module and check its operation.
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Trouble No.20
normally

Analog input devices connected to the analog input/output module do not operate

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal operation of
analog input devices

Abnormal voltage of the
US1 (control/input) power
supply

Check whether the US1 indicator on the fieldbus module is lit
green.

If it is OFF or flashing green, supply a voltage within the
specified range to the US1 power supply.

Incorrect analog input
signal range setting

Check the specifications of the analog input device and set an
input signal range that matches the specifications.

Analog data format
mismatch

Check whether the data format setting of the analog input
module is correct.

Wiring or connection failure

Ensure that the wiring between the analog input device and the
analog input module is connected correctly.

Analog input module failure

Replace the analog input module and check its operation.

Failure of the analog input
device

Replace the analog input device and check its operation.
Alternatively, refer to the troubleshooting section of the analog
input device manual.

Trouble No.21
Operate Normally

Analog Output Devices Connected to the Analog Output / I/0O Module Do Not

Symptom

Possible Cause

Investigation and Corrective Action

Abnormal operation of
analog output devices

Abnormal voltage of the
US2 (output) power supply

Check whether the US2 indicator on the fieldbus module is lit
green.

If it is OFF or flashing green, supply a voltage within the
specified range to the US2 power supply.

Incorrect analog output
signal range setting

Check the specifications of the analog output device and set an
output signal range that matches the specifications.

Analog data format
mismatch

Check whether the data format setting of the analog output
module is correct.

Wiring or connection failure

Ensure that the wiring between the analog output device and the
analog output module is connected correctly.

Analog output module
failure

Replace the analog output module and check its operation.

Failure of the analog output
device

Replace the analog output device and check its operation.
Alternatively, refer to the troubleshooting section of the analog
output device manual.

Program-related
abnormality

Check whether the address assignment and control
program are correct.
Check the PLC status and set the PLC to RUN mode.
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Trouble No.22

Normally

10 Link Devices Connected to the IO Link Master Module Do Not Operate

Symptom

Possible Cause

Investigation and Corrective Action

The C/Q LED of the
|O-Link master
module is OFF or lit
orange

Port is not set to IO-Link
communication mode

To perform I0O-Link communication, set the “Port mode”
parameter to “lO-Link Manual” or “lO-Link Autostart”.

The C/Q LED of the
|O-Link master
module is flashing
green (1 Hz)

|O-Link device not
connected

Connect an I0-Link device.

The C/Q LED of the
IO-Link master
module is flashing
green (2 Hz)

Data size abnormality

Check the “Process data size” parameter of the |10-Link master.
Set the process data size of each port to a value equal to or
greater than the process data size of the connected |O-Link
device.

Connected I0-Link device
validation error

Check the following parameters of the 10-Link master.
Check the “Port mode” parameter, and if the device
validation function is not required, change it to “IO-Link
Autostart”.
Check whether the Vendor ID and Device ID of the
connected |O-Link device are correctly set in the “Vendor
ID” and “Device ID” parameters.
Check whether the |O-Link version determined by the
“Validation & Backup” parameter matches the version of
the connected IO-Link device.

Data storage write error

Perform the data storage write operation again.
For details on the data storage function, refer to Section 8.5.2
Data Storage Function (page 86).

The C/Q LED of the
|O-Link master
module is lit green, but
the 10-Link device
does not operate

Abnormal voltage of the
US1 (control/input) power

supply

Check whether the US1 indicator on the fieldbus module is lit
green.

If it is OFF or flashing green, supply a voltage within the
specified range to the US1 power supply.

Abnormal P24 power
supply voltage

Check whether the P24 _LED on the EX600-LBB1-A is lit green.
If it is OFF, supply a voltage within the specified range to the
US2 (output) power supply.

Wiring or connection failure

Check the wiring between the |0-Link master module port and
the 10-Link device. Check for loose connectors, incorrect
wiring, or damaged cables.

The PLC is not in RUN
mode

Check the PLC status and set the PLC to RUN mode.

Incorrect address
assignment in the PLC
control program

Check whether the address assignment, data endianness, and
control program are correct.

Data endianness can be changed using the “Byte swap”
parameter.

Failure of the IO-Link
device

Replace the I0-Link device and check its operation.
Alternatively, refer to the troubleshooting section of the 10-Link
device manual.

|0-Link master module
failure

Replace the I0-Link master module and check its operation.
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8 parameter setting

Each module has configurable parameters that can be set for each module and each channel.
The various parameters can be changed using a PLC engineering tool (such as TwinCAT 3). The table
below describes the parameters that can be set for each module.

(&

fAImportant Notes

e When reusing a module whose parameters have already been changed, be sure to reset

the module to the factory default settings before use.

e The safety parameters of the Safety I/O Module are set via process data. For details on

how to set safety parameters, refer to the Safety Manual.

~

)

8.1 Fieldbus Module Parameter Settings
Parameter - . . A Factory Param(_eter
No. Name D g Setting Options Setting Description Effective
escription Default Scope
Allows all output data Operation follows the setting
of the system to be Depend on each values of each module’s “DO
held collectively when mo?jule Fault/Idle Mode” parameter
a communication error and “lO-Link Fault/Idle”
occurs or when parameter.
communication is idle.
However, this setting Depend
1 Hold all outputs d ’ on each Module
oes not apply to ITV
module
modules. When Holds the output data of all
holding outputs, Hold all modules modules excent ITV modules
configure the P ’
parameters of each
ITV module
individually.
Select whether to Disable No diagnostic error is
generate a diagnostic generated.
2 US1 monitoring error when the US1 Enable Module
power supply voltage
falls to approximately Enable A diagnostic error is
19 V or lower. generated.
Disable Disables the DHCP mode.
Parameter for
3 DHCP switching the DHCP Disable Module
mode.
Enable Enables the DHCP mode.
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8.2 Safety IO Module Parameter Settings
8.2.1 Safety Related Parameter

Safety parameters are set using safety output data. For details, refer to the Safety I/O Module Safety

Manual.

8.2.2 Valve Module Related Parameter List

. . . . o Factory Param(_eter
No. Name Definition Setting Options Setting Description D Effective
efault S
cope
Generates a Enables diagnostic error
. : Enable .
Monitor counter diagnostic error when generation. .

1 limit the valve ON/OFF Disable Module
operation count
exceeds the set value. | pisaple Disable_s diagnostic error

generation.
When the “Monitor
counter limit”
parameter is set to The upper limit is determined
“Enable”, this as the setting value x 1,000
Counter limit parameter determines - operations. A diagnostic error

2 value the upper limit of the 1~65535 occurs when the ON/OFF 65535 Channel
ON/OFF operation operation count exceeds this
count at which a limit.
diagnostic error is
generated.

Almportant Notes

o When the Safety I/0O Module detects a valve short circuit, it turns OFF the valve output at
the short circuited location and does not automatically recover. To turn the output ON
again, turn OFF the corresponding valve output once, or turn OFF all safety outputs.

Note

o Immediately after power is turned on, the ON/OFF operation count is the value stored in the
internal memory of each I/O module. Counting resumes from the read value, and the count
is saved to the internal memory at intervals of one hour.
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8.2.3 ITV Module—Related Parameter List
Parameter
o . L. Factory i
No. Name Definition Setting Options Setting Description Default Effective
Scope
Sets the output
pressure control state Pressure Clear Exhausts all pressure.
1 Hold/Clear during EtherCAT® gee:fure Channel
communication errors | e Hold Holds the output pressure.
or idle conditions.
Adjusts th in t
justs The gain fo Gain can be adjusted from 0 to
2 Gain change the response 0~15 15 9 Channel
characteristics. '
Changes sensitivity,
affecting pressure Sensitivity can be adjusted
3 Sensitivity . . 0~7 2 Channe
correction behavior fromOto7.
near the set pressure.
Values where (Maximum
- ini — Minimum pressure)
Minimum Sets the minimum pressure
~ Channel
4 pressure pressure (F,). 0~3686 <410 cannot be set. 0
Can be set within the following
ranges:
+ Minimum pressure:
i Sets the maximum
5 | Maximum 410~4914 0-90% 4095 Channel
pressure pressure (F). - Maximum pressure:
10-120%
Generates a
o notification in the ITV 0: Notification disabled.
g | Notification module input data 0~ 1-4294967295: Set in units of | 0 Channel
setting L 4294967295
when the set time is value x 1 hour.
reached.
_ _ Selects whether to set Parameters are set via a
Configuration | ITV module GSD GSDML file.
7 ET_?\'/?eleCt'on parameters via a _ GSD Channel
GSDML file or via the 1TV button Parameters are set via the ITV
ITV module. module.
fNotes: \
e The setting of the “Hold all outputs” parameter in the fieldbus module is not applied to ITV

(&

modules. To hold outputs, configure the “Hold/Clear” parameter accordingly.

e For details on parameters related to ITV modules, refer to the ITV module instruction
manual.

/
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8.3 Digital Module Parameter Settings
8.3.1 Digital Input Module Parameter Settings

Factory Parameter
No. Name Definition Setting Options Setting Description Effective
Default S
cope
Generates an error
_ when the ON/OFF Enable Generates a diagnostic error.
1 I'?An?irt“tor counter | ,heration count of the Does not generate a Disable Module
input signal exceeds Disable diagnostic error.
the set value.
Sets the time during 0.1ms
iltari which changes in the 1.0 ms
5 | Inputfiltering ; chang Selects the filtering time. 1.0 ms Module
time input signal are 10 ms
ignored.
20 ms
1.0 ms
Sets the time for
: 15 ms Selects the time for holdi
3 m:t extension | hoding the input ch?s Sut ST :2;9 orhoing 15 ms Module
signal. 100 ms p 9 .
200 ms
Determines the upper
limit of the ON/OFF The upper limit is determined
o operation count at as the set value x 1000 cycles.
4 S;Egt limit which a diagnostic 1~65000 A diagnostic error is generated | 65000 Channel
error is generated when the ON/OFF operation
when “ON/OFF count count exceeds the upper limit.
limit” is set to Enable.
Note

Immediately after power is turned on, the ON/OFF operation count is the value stored in the
internal memory of each I/O module. Counting resumes from the read value, and the internal
memory is updated at one-hour intervals.
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8.3.2 Digital Output Module Parameter Settings

Factory Parameter
No. Name Definition Setting Options Setting Description Effective
Default
Scope
Generates a . .
diagnostic error when Enable Generates a diagnostic error.
1 Mo_nltor counter | the ON/OFF operation Disable Module
limit count of the output . Does not generate a
device exceeds the Disable diagnostic error.
set value.
Determines the output Clear Turns the output OFF.
state during
2 Fault/ldle mode | communication errors Hold Holds the output. Clear Module
and communication
idle conditions. Force ON Forces the output ON.
Determines the upper o .
limit of the ON/OEF The upper limit is determined
Counter limit operation count at as the set value x 1000 cycles.
3 value which a diagnostic 1~65000 A diagnostic error is generated 65000 Channel
error is generated when the ON/OFF operation
when “ON/OFF count count exceeds the upper limit.
limit” is set to Enable.
Generates a Enable Generates a diagnostic error.
Monitor open diagnostic error when
4 circuit P an open circuit of the Disable Channel
output device is D t ¢
detected. Disable 0es not generate a

diagnostic error.

Note

o Immediately after power is turned on, the ON/OFF operation count is the value stored in the
internal memory of each I/O module. Counting resumes from the read value, and the internal
memory is updated at one-hour intervals.
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8.4 Analog Module Parameter Settings

8.4.1 Analoqg Input/Output Module Parameter Settings

communication
errors.

Parameter
L . . . . Factory .
No. Name Definition Setting Options Setting Description Default Effective
Scope
Sets the  output | Hold Holds the output.
behavior during .
1 Fault/Idle mode L Outputs the value set in | Hold Module
communication Force value B »
Fault force value”.
errors.
Generates an error Enable Generates an error. *’
Upper limit when the input value ) .
2 . Disable Module
detection exceeds the set .
Disable Does not generate an error.
value.
Generates an error | gpaple Generates an error.
Lower limit | when the input value .
3 ) Disable Module
detection falls below the set | pigapie Does not generate an error.
value.
Generates an error
Over range | when the input value | Enable Generates an error. )
4 detection exceeds 0.5% of full Disable Module
span. Disable Does not generate an error.
Generates an error | Epaple Generates an error.
Under range | when the input value )
5 ) 0 Disable Module
detection falls below 0.5% of | pisaple Does not generate an error.
full span.
Offset binary Offset binary format.
Sets the format of the Signed magnitude binar
Signed magnitude 9 & y Offset
6 Data format analog data output to format. binar Module
the PLC. 2's complement Two’s complement format. y
Scaled Scaled Conversion Format
None No analog filtering.
Sets the number of
Analog average . 2 value average Average of the latest two values. 2 value
7 ) analog filter Channel
filter . 4 value average Average of the latest four values. average
operations. -
8 value average Average of the latest eight values.
0..10 VvV
Sets the range of the | 0..5V
8 Analog range analog input/output | 1..5V Selects the range. 1.5V Channel
device. 0...20 mA
4..20 mA
User set er User-defined value / This is the er limit settin
u is i u imi i
9 o PP scale upper limit | -32766~ 32767 PP 9 1000 Channel
limit value . value.
setting value
User set lower User-defined value / This is the lower limit settin
W is i wer limi i
10 o scale lower limit | -32767~ 32766 9 0 Channel
limit value . value.
setting value
Sets the analog value
during .
11 Fault/Idle value -32767~ 32767 Analog setting value 0 Channel

*1: Set the parameter values within the configurable range described in the table of the following section for each analog input range.

When changing the analog input range, be sure to check the parameter values and change them to appropriate values.

See 8.4.3Analog Upper/Lower Limit Value Settings for the details.
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8.4.2 Analoq Output Module Parameter Settings

Facto Parameter
No. Name Definition Setting Options Setting Description Defaurllt/ Effective
Scope
Sets the  output | Hold Holds the output.
behavior during .
1 Fault/Idle mode L Outputs the value set in | Hold Module
communication Force value .
“Fault force value”.
errors.
Generates an error Enable Generates an error. '
Upper limit when the input value ) .
2 . Disable Module
detection exceeds the set .
Disable Does not generate an error.
value.
Generates an error | gpaple Generates an error.
Lower limit | when the input value )
3 ) Disable Module
detection falls below the set | pigapie Does not generate an error.
value.
Offset binary Offset binary format.
Sets the format of the Signed magnitude binar
Signed magnitude 9 o y Offset
4 Data format analog data output to format. bina Module
the PLC. 2's complement Two’s complement format. i
Scaled Scaled conversion format.
0..10V
0.5V
Sets the range of the
5 Analog range ) 1.5V Selects the range. 1.5V Channel
analog output device.
0...20 mA
4..20 mA
User set upper User-defined value / This is the upper limit settin
6 o PP scale upper limit | -32766~32767 PP 9 1000 Channel
limit value . value.
setting value
User set lower User-defined value / This is the lower limit settin
7 o scale lower limit | -32767~32766 g 0 Channel
limit value . value.
setting value
Sets the analog value
during : 1
8 Fault/Idle value -32767~ 32767 Analog setting value 0 Channel

communication
errors.

*1: Set the parameter values within the configurable range described in the table of the following section for each analog input range.

When changing the analog input range, be sure to check the parameter values and change them to appropriate values.

See 8.4.3Analog Upper/Lower Limit Value Settings for the details.
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8.4.3 Analoq Upper/Lower Limit Value Settings

By configuring the “Upper limit detection,” “Lower limit detection,” “Upper limit value,” and “Lower limit
value” parameters, a diagnostic error can be generated when the analog value falls outside a specified

range.

The calculation method and setting ranges for the “Upper limit value” and “Lower limit value” parameters

are described below.

Almportant:

* The following calculations apply when the “Data format” parameter is set to a value other
than “Scaled.” When the scale conversion function is used with “Data format” set to “Scaled,”
the “Upper limit value” and “Lower limit value” parameters represent the scaling upper limit

and scaling lower limit, respectively.

¢  Calculation Method

Enter the desired voltage or current value multiplied by 100.

Example:

To set the analog upper limit to 4 V and the analog lower limit to 2 V, configure “Upper limit value” as
400 and “Lower limit value” as 200.

* Parameter Setting Range
The setting ranges for the “Upper limit value” and “Lower limit value” parameters are as follows:

“Analog range”

Voltage/Current Adjustable Range

Parameter Setting Conversion
Value (PLC Setting Value)

Parameter Lower Limit Upper Limit “LC‘)IV;IIeJel,I,mIt “Usgﬁ:;:’mlt
(Analog Value) (Analog Value) Parameter Parameter
0..10V 0.00 ~ 1045V 0.05 ~ 10.50 V 0 ~ 1045 5 ~ 1050
0.5V 0.00 ~ 5.22V 0.03 ~ 525V 0 ~ 522 3 ~ 525
1.5V 0.75 ~ 522V 0.78 ~ 525V 75 ~ 522 78 ~ 525
0...20 mA 0.00 ~ 20.90 mA 0.10 ~ 21.00 mA 0 ~ 2090 10 ~ 2100
4..20 mA 3.00 ~ 20.90 mA 3.10 ~ 21.00 mA 3 ~ 2090 310 ~ 2100
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8.4.4 Scale Conversion Format

The scale conversion function converts AD/DA values corresponding to analog signals into arbitrary values.
This function is enabled by setting the “Data format” parameter to “Scaled” and defining the scaling upper
and lower limits using the “Upper limit value” and “Lower limit value” parameters.

*  Parameter Setting Example
An example is shown below. The analog signal corresponds to the AD/DA value as illustrated in the
graph.

Parameter settings:

“Data format” = “Scaled”
“Analog range” = “1..5V”
“Upper limit value” = 5000
“Lower limit value” = 1000

Analog Signal
A

5BV |- — — = = — — — — — — —

A

1.5V

3V - - - - - - -

Analog range

<

1V —

P AD/DA Value
1000 3000 5000

A

Lower limit value
= 1000

A

Upper limit value
= 5000

* Resolution
When the scale conversion function is used, the resolution is determined by the following formula

Upper range value — Lower range value

Resolution = - — - —
Scaling upper limit — Scaling lower limit

For the parameter settings shown above, the resolution will be as follows.
5V-1V

5000 - 1000

Resolution= =0.001V

* Calculating Parameter Values for Scaling Limits
Negative values cannot be entered directly when configuring “Upper limit value” and “Lower limit
value”. Refer to the table below to calculate the converted values:

Converted Value (PLC setting)
0~32767
32768~65535

Parameter Setting Value
+0~+32767
-0~-32767
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8.4.5 Configuration of Analog Output During Communication Error

The calculation method and setting range for the “Fault force value” parameter are described below.

*  For Offset Binary, Signed Magnitude, and 2’s Complement
When the “Data format” parameter is not set to “Scaled,” enter the desired voltage or current value
multiplied by 100.

Example:
When “Data format” is set to “Offset binary” and the analog output during a communication error is
set to 3V, set 300.

“Analog range” Parameter Output Value During Error “Fault force value” (PLC setting)
0..10V 0.00 ~ 10.50 vV 0 ~ 1050
0.5V 0.00 ~ 5.25V 0 ~ 525
1.5V 0.75 ~ 525V 75 ~ 525
0...20 mA 0.00 ~ 21.00 mA 0~ 2100
4..20 mA 3.00 ~ 21.00 mA 300 ~ 2100

*  For “Scaled” Format
When the “Data format” parameter is set to “Scaled,” enter the scaled DA value directly.

Example:

With the following settings, to output 3 V during a communication error, set 3000.
“Data format” = “Scaled”

“Analog range” = “1..5V”

“Upper limit value” = 5000

“Lower limit value” = 1000

Setting range:
Same as scaling limits:

Parameter Setting Value Converted Value (PLC setting)
+0~+32767 0~32767
-0~-32767 32768~65535
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8.5

I0-Link Master Module Parameter Settings

8.5.1 8.5.1Parameter List

Setting Factory el
No. Name Definition . Setting Description Effective
Options Default S
cope
The digital output
signal settings Clear Turns the digital output OFF.
during EtherCAT®
communication
errors and Hold Holds the digital output.
Fault/ldle communication
1 . Clear Module
mode idle states can be
configured for
ports in which the .
“Port mode” Force ON Forces the digital output ON.
parameter is set to
“‘DO_C/Q.”
Clears the output of the 10-Link device.
Clear,
PDOut valid Output data value: Turns all points OFF
These settings Process data: Remains valid
determine how the Holds the output of the I0-Link device.
output process Hold
Fault/Idle data of 10-Link © Output data value: Held Clear
2 mode (I0- communication is Process data: Remains valid PDOut Module
Link) handled when an Operates according to the output settings invalid
EtherCAT® ) . .
communication of the 10-Link device when 10-Link
error or idle state communication on the device side is
occurs Clear, invalid
' PDOut invalid | 'nvalid.
Output data value: Turns all points OFF
Process data: Set to invalid
The input/output process data size for
] Ports 1, 2, 3, and 4 can be configured.
Configure the - Available sizes:
Process data | Process datasize 1 o1 e/16/32p | - 2 bytes 0/0/0/0
3 . for each port of . Module
size . yte 4 bytes byte
the 10-Link
- 8 bytes
master.
- 16 bytes
- 32 bytes
-82-
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No.

Name

Definition

Setting
Options

Setting Description

Factory
Default

Parameter
Effective
Scope

Port mode

Sets the operating
mode of the 10-

Link port.

Deactivated

The port is set as an unused port.

I0L_Manual

IO-Link communication is started
based on the 10-Link device verification
settings.

IOL_Autostart

IO-Link communication is started
without performing 1O-Link device
verification.

DI_C/Q

The port is set for digital input.

DO_C/Q

The port is set for digital output.

Deactivated

Port
(Channel)

Byte swap

The byte order of
process data
transmitted
between
EtherCAT®
communication
and 10-Link
communication
can be
rearranged.

No Swap

Does not reorder the data order.

I0-Link device size: 10 bytes

I0-Link master port size: 16 bytes In
this case

0xJIHG FEDC BA98 7654 3210

|
0x0000 0000 0000 JIHG FEDC BA98
7654 3210

Swap 16 bit

Reorders data in word units.

I0-Link device size: 10 bytes
10-Link master port size: 16 bytes
In this case

OxJIHG FEDC BA98 7654 3210

|
0x0000 0000 0000 HGJI DCEE 98BA
5476 1032

Swap 32 bit

Reorders data in double-word units.

I0-Link device size: 10 bytes
I0-Link master port size: 16 bytes
In this case

0xJIHG FED@ BA9s 7654 3210

|
0x0000 0000 HGJI 0000 98BA BEBFE
1032 5476

Swap All

Reorders all bytes.

IO-Link device size: 10 bytes
I0-Link master port size: 16 bytes
In this case

OxJIHG FEDC BA98 7654 3210

!
0x1032 5476 98BA DCFE HGJI 0000
0000 0000

No Swap

Port
(Channel)

Note

If the port size is 2 bytes, byte swapping is not performed even when “Swap 32 bit” is set.

O
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Parameter

No. Name Definition Setting Options Setting Description ey Effective
Default S
cope
Performs validation with o . .
Validation function: D |
the connected 10-Link No Device Check alida |or1 uncl fon: Disabled
device (vendor ID and DS function: Disabled
device ID verification) T bl Connected device: V1.0
and configures the data ype compatible i 4ati .
storage (DS) function. Device V1.0 Valldatloh funcltlon. Enabled
By enabling the DS function: Disabled
validation function, it is Type compatible Cor.mefzted deVI.ce:. V1.1
possible to detect an Device V1.1 Validation function: Enabled No
6 Validation & incorrect 10-Link device ’ DS function: Disabled Device Port
Backup connection, and by Connected device: V1.1 Check (Channel)
enabling the data Type compatible R L
: : Validation function: Enabled
storage function, the Device V1.1 )
parameters of the Backup + Restore | DS function: Enabled (Backup
connected 10-Link & Restore)
device can be stored in ] Connected device: V1.1
fhe internal memory of | IVPe SOTPATCIe | validation function: Enabled
For details, refer to page | Restore DS function: Enabled (Restore
86. Only)
Sets the vendor ID used Port
when the 10-Link device For the connected device, set
7 Vendor ID validation function is 0x0000~0xFFFF the vendor ID. 0x0001 (Channel
enabled. )
Sets the device ID used Port
. when the 10-Link device | 0x000000~ For the connected device, set 0x00000
8 Device ID validation function is OXFFFFFF the device ID. 1 (Channel
enabled. )

&

/Almportant Notes

o When using the verification function, please set the following parameters in advance:

Set “Port mode” to “IO-Link Manual”
Set “Vendor ID” to the vendor ID value of the connected |0-Link device
Set “Device ID” to the device ID value of the connected IO-Link device

e If “Port mode” is changed to anything other than “IO-Link Manual”, the parameter will
automatically switch to “No Device Check”.
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Facto Parameter
No. Name Definition Setting Options Setting Description ry Effective
Default S
cope
Sets the communication Communicates at the fastest
interval with the 10-Link As fast as possible | possible interval among the
. (AFAP) configurable communication
device. ¢
intervals.

The minimum

configurable

communication interval Communicates at the 0
9 Port cycle ies d di h fi . (As fast Port

time varies depending on the configured interval. as (Channel)
following factors. If the parameter is set below possible)
- Minimum cycle time of 0.4ms~132.8ms the configurable value, the
: . actual communication interval
the IQ-Lmk device is extended to the fastest
+ 10-Link configurable value.
communication speed

Process data size

When only the P24 Turns the L+ power supply

power supply is used L+ ON ON.

and the L+ power supply Port
10 L+ control is not required, the L+ Turns the L+ power supply L+ ON (Channel)

power supply can be L+ OFF OFF.

turned OFF.

/Note :

* The Port cycle time can be set within the following ranges:

0 : As fast as possible

1..3 :0.4ms

4...63 : 0.4 to 6.3 ms (in 0.1 ms increments)
64...127 : 6.4 to 31.6 ms (in 0.4 ms increments)

128...191 : 32.0 to 132.8 ms (in 1.6 ms increments)
192...255 :132.8 ms

e  The “L+ control” function is supported only by the EX600-LBB1-A.

&

>
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8.5.2 Data Storage Function

The data storage function can be used when the “Port mode” parameter is set to “IO-Link Manual” and
the “Validation & Backup” parameter is set to either “Type compatible Device V1.1, Backup + Restore”

or “Type compatible Device V1.1, Restore”.

* Overview of Backup and Restore

The parameter setting data stored in each 10-Link device can be saved to the IO-Link master (this is

referred to as backup).
When an 10-Link device is replaced with another device of the same model, the parameter setting
data backed up in the 10-Link master can be transferred from the 10-Link master to the 10-Link

device (this is referred to as restore).

* Conditions for Backup/Restore Operation When Starting 10-Link Communication

The operation of the data storage function depends on the data storage status within the 10-Link

master and the parameter change status of the |0-Link device, as described below.

Validation & Backup

Condition

Backup request

Checksum comparison

Data Storage

Setting Data Storage Status k between data storage Operation
from device i
and device parameters
No Device Check - — — Clear
Type compatible, _ _ _ Clear
Device V1.0
Type compatible, _ _ _
Device V1.1 Clear
Data present Request present — Backup
Type compatible, Data present No request Mismatch Restore
Device V1.1, -
Backup +Restore Data present No request Match No action
No data - - Backup
Data present Request present — No action
Type compatible, Data present No request Mismatch Restore
Device V1.1, -
Restore Data present No request Match No action
No data — — No action

(&

/AImportant Notes

o Ifthe “Vendor ID” parameter or the “Device ID” parameter is changed, the data storage is
cleared.

o If the “Port mode” parameter is changed to a setting other than “IO-Link Manual”, the
setting value of the “Validation & Backup” parameter is automatically switched to “No
Device Check”. As a result, the data storage is cleared.

N

)
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9.1 Diagnostics Overview

The fieldbus module assigns the following diagnostic data to the beginning of the input process data.
During normal operation, the diagnostic input data is 0. When a diagnostic error occurs, the data
corresponding to the affected diagnostic location becomes 1.

Input Data
Diagnostic Data Description
Byte ¢ P
, , Errors affecting the entire EX600 manifold (such as power
0.1 System diagnostics
supply voltage drop).
2 Module diagnostics Errors that occur for each module (such as module failure).
, , Errors that occur for each channel (such as output short
3 Channel diagnostics L
circuit).
Among the diagnostics listed above, this allows you to identify
4.5 Diagnostic location which module is generating module diagnostics or channel
diagnostics.

System diagnostics

o (@)
5”“.;—@_@ %..e......g....
=

\@/]ooo\
AL °

Module diagnostics

Channel diagnostics Channel diagnostics
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9.2

Diagnostic Data Details

Byte

bit

Description

Scope

1: The US1 power supply voltage has dropped to 19 V or lower.

Reserved

: Failed to establish a connection with the D-side I/O module during startup.

: Failed internal communication with the D-side 1/0 module during startup.

: Failed to establish a connection with the U-side I/O module during startup.

: Failed internal communication with the U-side 1/0 module during startup.

||| WIN|~|O

: The total I/0O size of the manifold exceeds the specification.

~

1
1
1
1
1
1

: The total number of connected I/O modules on the manifold exceeds the
specification.

1: An I/0O module was added or removed while the power was ON.

1: Safety communication with the Safety I/O Module has been disconnected.

1: The F-address setting value is 0

Reserved

System

1: The number of valve blocks in the valve module has changed.

1: Some internal functions of the module are not operating.

1: Failed internal communication with the corresponding I/O module.

1: Module initialization failed.

Alw|Nv[a|lojw|Nv|=|o

Reserved

Module

o

1: The ON/OFF operation count of the digital signal has exceeded the upper
limit setting.

1: A short circuit has been detected.

1: An abnormal diagnostic has been detected in the ITV module.

1: An open circuit has been detected.

1: The analog value has fallen below the user-defined lower limit.

1: The analog value has exceeded the user-defined upper limit.

olo|~|lw|N|=

Reserved

Channel
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Byte

bit

Description

Scope

: An error has occurred in Module 0 (Fieldbus Module).

: An error has occurred in Module 1.

: An error has occurred in Module 2.

: An error has occurred in Module 3.

: An error has occurred in Module 4.

An error has occurred in Module 5.

: An error has occurred in Module 6.

: An error has occurred in Module 7.

: An error has occurred in Module 8.

: An error has occurred in Module 9.

1
1
1
1
1
1:
1
1
1
1
1

: An error has occurred in Module 10.

WIN|~OIN|OOO |~ W|IN[=|O

7 Reserved

Error
location

Note

Each bit of the diagnostic data indicates that no diagnostic has occurred when the bit
value is 0, and that a diagnostic has occurred when the bit value is 1.

The diagnostic content and the error location become 1 at the same time. In addition,
when multiple errors occur, all corresponding diagnostic content bits become 1.

Example: When a short circuit is detected on Module No.2 and Module No.3, the following

bit becomes 1.
Byte 3 — bit 1
Byte 4 — bit 2 & bit 3

>

/

_89_

No. DOC1161512




9.3 Diagnostics Log

Each time a diagnostic occurs in the EX600 system, the fieldbus module stores up to 30 diagnostic log
entries in its internal non volatile memory. When the maximum number of entries is exceeded, the oldest
log data is overwritten sequentially.

There are two methods to check the diagnostic log. For detailed procedures, refer to the respective
operation description pages.

9.3.1 Confirmation Using the LCD Display

The diagnostic log can be checked by navigating to the error log screen on the LCD display.
The diagnostic log can be displayed in the following format.

»  Screen Display Contents

Display Item

Description

No.

Indicates the order in which diagnostic errors were recorded. No.01 is the most
recent. The number is incremented each time an error occurs.
When an error occurs while 30 errors are already recorded, No.30 is deleted.

Diagnostic Error
Content

Text corresponding to the diagnostic error content shown in the table below is
displayed.

M** When the diagnostic error is a module diagnostic or a channel diagnostic, the module
number where the error occurred is recorded.
Cr** When the diagnostic error is a channel diagnostic, the channel number where the

error occurred is recorded.

kkkkokk.kk

Indicates the time when the diagnostic error was recorded. Measurement starts from
the time the system is powered on, and when the power is turned off, the count
restarts from 0000:00:00.
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* Log Content

Description

Text

The US1 power supply voltage has dropped to 19 V or lower.

US1 under voltage

Failed to establish a connection with the D-side 1/O module during startup.

D Connection fault

Failed internal communication with the D-side I/O module during startup. | D COM fault
Failed to establish a connection with the U-side 1/0O module during startup. | U Connection fault
Failed internal communication with the U-side I/O module during startup. | U COM fault

The total 1/0O size of the manifold exceeds the specification.

Too large I/O map

The total number of connected 1/O modules on the manifold exceeds the
specification.

Too many modules

The F-address setting value is 0.

F-address is setto 0

An 1/0 module was added or removed while the power was ON.

Hot swapping

Safety communication with the Safety I/O Module has been disconnected.

Black channel fault

The number of valve blocks in the valve module has changed.

Changed valves

Some internal functions of the module are not operating.

Hardware failure

Failed internal communication with the corresponding I1/0 module.

Communication fault

Module initialization failed.

Initialization failure

The ON/OFF operation count of the digital signal has exceeded the upper
limit setting.

Over counter limit

A short circuit has been detected.

Short circuit

An abnormal diagnostic has been detected in the ITV module.

ITV abnormal

An open circuit has been detected.

Open detection
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9.3.2 How to Check Diagnostics Using the Engineering Tool

An example of diagnostic confirmation using the engineering tool (Beckhoff TwinCAT 3) is shown below.

By selecting “EX600-BEC1” in the Solution Explorer and opening the [Diag History] tab, the currently
detected or previously detected diagnostics are displayed.

(| EX600-FVF test - TeXaeShell X &  QuickLaunch (Ctl+Q Pl B x
File FEdit View Project Buld FBD/ID/L Debug TWinCAT TWinSAFE PIC Team Scope Tools Window  Help

8-9-2 X P - & - | Debug - TWinCAT RT (x64) - P Atach.. - F ~|| B AR & & @ B - .} CRCs: 0xBFE6 | OxBFS6 | OxBFS6 | DxBFB N

Build 402457 (Loaded) ~ | = & ||| A L 98 | EXB0O0-FVF test ~ <local> v 2l saferyio - (X w0 | oW e (DY Py L

Solution Explorer EX600-FVF_test & X

gl o - Searc bo P~
WE-| oo s - e
ch Solution Explorer (Ctrl+ - 4 General ..
B z ClAuto Update v o
4 "% Devices - Update History Clon » Ack. Messages Export Diag fstory Advanced... oimer
N nly ney lessages -
4 ¥ Device 3 (Ether(hn) e Assignment
4% Image Type Flags  Timestamp Message B Box
2 image-info Eeror N 2026/04/30 12:20:11 701 ms (0x1036) Watchdog error M Box with EN/ENO
b2 syncnits @evor N 0x0000000000000000 (0x1013) Intermal communication failure, Madule 255 * Branch
b S Inputs Bevor N 0x0000000000000000 (0x1036) Watchdog ermor B Exeate
b B Outputs 4 Input
b B InfoData Jump
= Network
I1 #F] Box 1 (EX600-BECY EtherCAT 51 UnlI et
— Retum
b B Sarety loputs b Boolean Operators
b W Safely Outputs b Function blocks
4 5 Nodke 2 (EXG00 BEC) 4 Ladder elements
b Disgnostic inputs N Pointer
4« Module 3 (EX600-DY#8) *  Branch
b Wl Digital output Branch Start/End
4« Module 4 (EX00-LEBT (n_n_n.n o ol
b 10-Link master inputs o comser
b W 10-Link master outputs .
4 o Module 5 (EX600-LABT (4.4.4.4 . o
b 10-Link master inputs LR
b Wl 10-Link master outputs v ump
4 0 Module 6 (EX600-AMB) ®  MOVE
b T Anslog inputs i1 Negated contact
b W Anzlog outputs Netwaork
b o Module 7 (EX600-DX#D)
4 5 Module B (EXG00-FVE, 32 Valves)  [ikiaalaks = x ' ?H::F: mmmﬂ et
" i1 Parallel negated contac
4 T Valve outputs Entire Solution ~ || 15Emors || & 0ol 13 Wamings | @ 0of 36 Messages | Clear | Build + Intellisense  ~ p- a
b = <) Reset cail
" FSOUT_EmAck Description Project file Line | = N
% Channel 0 = R— — ’ - . Rewm
g 2026/04/30 1220111 513 ms | Term 6 (ELGO10): (042085) The FSoE-Watchdog of the 1. connection has o Sercon
- Channel 1 - been expired in state DATA S v
1 » £/04/30 12.90:11 493 s | Terrn 15 (EL2911)" (x0085) The FSoF-Watchdag of the 1 connection B Froperties CEIT)

4+ Add to Source Control «

Note:
* The time shown in [Timestamp] is based on the configured time of the EtherCAT® master and
indicates when the diagnostic was detected.
» After a diagnostic is detected, if the power to the EX600-BEC1 is turned OFF, the [Timestamp] is
displayed as “0”; however, the detected diagnostic is not deleted and remains stored.
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9.4 Diagnostics of the I0-Link Master Module

The EX600 10-Link master module has diagnostic functions for each port. Diagnostic information is
displayed by LEDs, PQI assigned to the process data input, and event codes.
The LED indications, PQI, and event codes for each diagnostic are as follows.

Diagnostic A Port LED PQl Bit No. Event
Error LEeElE Status (Name) Code
L+ Short - . . ‘ 2
Circuit Short-circuit detection between pins 1 and 3 (PwrShort) 0x1806
Red ON
P24 Short I . . ‘ 2
Circuit Short-circuit detection between pins 2 and 5 (PwrShort) 0x180F
Red ON
C/Q Short Short-circuit detection between pins 1 and 4 or pins 3 and ‘ 3 0x1804
Circuit 4 (CQShort) 0x1813
Red ON
]
For a communication port where the “Port mode” N ¢
Connected parameter is set to “IO-Link Manual” and the “Validation & | - O -
Device Backup” parameter is set to “Type compatible”, the values N 0 0x1803
Validation read from the connected IO-Link device are compared (ID Mismatch)
Green
Error with the “Vendor ID” and “Device ID” parameters. A ;
flashing
diagnostic error is generated if they do not match. 2 Hz
]
N Ve
Process When the “Port mode” parameter is set to “lO-Link B B
Data Manual’ or “|O-Link Autostart”, a diagnostic error is , . 1
Manbin generated if an I0-Link device with a larger process data I (PDmapping- 0x1FO01
ErrglP 9 size than that mapped by the “Process data size” Gregn Mismatch)
parameter is connected. flashing
2 Hz
N ! Ve
. Detects the condition where no 10-Link device is h h
8%::0’;3 connected when the “Port mode” parameter is set to Y (Devscom) 0x1800
“|O-Link Manual” or “lO-Link Autostart”. Green
flashing
1Hz
P24 Voltage | Diagnoses a power supply voltage drop at pins 2 and 5 of _
0x180E
Drop the EX600-LBB1-A (Class B type).
OFF
(P24 LED)

K Note

&

Diagnostics other than short circuit detection (L+, P24, C/Q) are not reflected in the
diagnostic data of the fieldbus module. For diagnostics other than short circuit detection,
check the LED indications or PQI of the 10 Link master module.
e When a process data mapping error occurs, all process data input values and output values
become zero.
When no 10 Link device is connected, all process data input values become zero.

N

/
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10 Input/Output Process Data
10.1 Data Size

The input/output process data used when the EX600 system is configured for upper-level communication
varies depending on the connected modules and parameter settings. Refer to the table below for the input
data size and output data size of each module.

10.1.1 Input/Output Byte Occupation for Each Module

Occupied Bytes [byte]
Module N Module Part No.
oduie Hame odulie Fart o Standard Input Standard Output Sl | SElEy
Input Output
Fieldbus Module | EX600-BEC1 6 0 0 0
EX600-FVF1 0 4 19 15
EX600-EVE2 Without ITV: 0 Without ITV: 0...16 19 15
Safety 10 i With ITV: 4...16 With ITV: 2...24
Module EX600-FVF3 0 0..16 19 15
EX600-FVE4 Without ITV: 0 Without ITV: 0...16 19 15
i With ITV: 4...16 With ITV: 2...24
- EX600-DXPC-A 1 0 0 0
Digital Input
Module EX600-DXPD-A | 2 0 0 0
Digital - Output | £yen0. pype-A | 0 1 0 0
Module
Analog  Output| ey avpA |0 4 0 0
Module
Analog
Input/Output EX600-AMB-A 4 4 0 0
Module
EX600-LAB1-A I0-Link process data | 10-Link process data 0 0
I0-Link Master + 6 bytes (fixed) + 2 bytes (fixed)
Module IO-Link process data | 10-Link process data
) EX600-LBB1-A i pro It pros 0 0
+ 6 bytes (fixed) + 2 bytes (fixed)

/N

k

ote

The fieldbus module occupies 6 bytes of standard input data for diagnostic data.

For details of the input/output data of each ITV module, refer to the ITV module Operation

Manual.

For details of the input/output map of the 10-Link master module, refer to Section 10.2 I/O

Map of the 10-Link Master Module.
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10.2 1/0 Map of the 10-Link Master Module

The input/output map of the 10-Link master modules (EX600-LAB1-A, EX600-LBB1-A) is shown below.
The input/output map consists of fixed data (Standard 1/O + PQI) and variable 10-Link process data.

Components Description
Digital signal data when the “Port mode” parameter is set to “Digital input C/Q”
StandardIO or “Digital output C/Q”, and digital input signal data assigned to pin 2 of the

EX600-LAB1-A.

Diagnostic data for each port. Uses 1 byte per port.
PQl For details of the data contents, refer to Section 10.2.2 Port Status (PQI)
Details.

IO-Link Process Data The data size for each port determined by the “Process data size” parameter.

10.2.11/0 Map

Example: When the “Process data size” parameter of the 10-Link master is setto 2/ 4/ 8/ 32 bytes

Input Map Output Map
Byte Bit Bit | Bit Bit
7 0 7 0
X2 | xa|x2 | x4 |x2|x4|[x2|xa| |va| |va| |va| | va
0 Port 4 Port 3 Port 2 Port 1 Port 4 Port 3 Port 2 Port 1
(StandardlO) o put Digital Output
1 Reserved (fixed value: 0) Reserved (fixed value: 0)
(StandardIO)
2.3 Port 1 input process data (2 bytes) Port 1 output process data (2 bytes)
4.7 Port 2 input process data (4 bytes) Port 2 output process data (4 bytes)
8..15 Port 3 input process data (8 bytes) Port 3 output process data (8 bytes)
16...47 Port 4 input process data (32 bytes) Port 4 output process data (32 bytes)
48 Port 1 status (PQl)
49 Port 2 status (PQl)
50 Port 3 status (PQl)
51 Port 4 status (PQl)

X2: Input signal of pin 2 (EX600-LAB1-A only)
X4: Input signal of pin 4 when the |O-Link port operating mode is set to digital input mode (DI_C/Q)

Y4: Output signal of pin 4 when the IO-Link port operating mode is set to digital output mode (DO_C/Q)

Note
e When no IO Link device is connected, all port # input process data becomes 0.

o  When the received input process data becomes invalid (Process Data Invalid), the previous
input process data value is retained.
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10.2.2 Port Status (PQIl) Details

I ¢ Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
npu .
Byten | PQ | DevErr | DevCom | DSStatus | CQShort | PwrShort | L omapping- | ID-
Mismatch Mismatch
Bit Name Description Value
- 0: Match
0 ID, Connected device validation error ? ¢
Mismatch 1: Mismatch
0: Within the configured size of the
PDmapping- | Process data size of the connected IO-Link master
0 Mismatch device exceeds the configured size 1: Exceeds the configured size of the
10-Link master
0: No short circuit
L+ sh ircuit or P24 sh ircui
2 PwrShort short circuit or short circuit 1- Short circuit detected
0: No short circuit
h C/Q Short
3 | CQShort 1: Short circuit detected
0: DS stored data error / No DS data
Data St DS tat
B DSStatus ata Storage (DS) save status 1: DS stored data valid
Port communication status 0: Device not connected
5 | DevCom 1: Operate or Preoperate state
Event status of the 10-Link device or 0: No event or Notification
6 | DevEr |O-Link master 1: Warning or Error
7 | Pa Received input process data 0: Invalid (error)
Valid (normal) / Invalid (error) 1: Valid (normal)
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10.3

Input/Output Mapping on EtherCAT®

The input and output data assigned to the EX600 system over EtherCAT® are mapped sequentially starting
from Module No. 0. For the definition of module numbers, refer to 2.2 Assignment of Module Numbers
and Channel Numbers (Page 12)

This section explains the input/output mapping on EtherCAT® using the following configuration as an

example.

For the safety input/output mapping of the safety |0 module EX600-FVF#, refer to the Safety Manual for the

safety I/O module.

No. Module2 Module 3 Module 4 Module 1 Module 0 |ModMe5
Part No EX600- EX600-AMB- | EX600-LBB1-A EX600- EX600-FVF2
DXPD-A A BEC1
Input size 2 byte 4 byte 22 byte 6 byte 19 byte 16 byte
Output size | 0 byte 4 byte 18 byte 0 byte 15 byte 11 byte
Set to 4/4/4/4 bytes Valves: 2 modules
Parameters | - - - .
ITV: present

D @ D

(@)

=

=

-

TV Mbdule Va"’e( ITV Module Va"’e\
1st Station Module 2nd Station Module
1st Station 2nd Station

ITV Module 3rd Station: Not connected
ITV Module 4th Station: Not connected

1 —— i e
° o SN o
o [o Jd L e
Port1 Not connected Port 2 Not connected
Process data not used Process data not used
Port 3 EX260-SIL1 Port 4 EX260-SIL1
Process data Process data
Input: 2 bytes Input: 2 bytes
Output: 4 bytes Output: 4 bytes
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Input Map Example

EX600 Internal mapping
Byte 0 Module1 Byte 0 Diagnostic Byte 0
Byte 1 BEC1 Byte 1 s Byte 1
Byte 2 Byte 2 Byte 2
Byte 3 Byte 3 Byte 3
Byte 4 Byte 4 Byte 4
Byte 5 Byte 5 Byte 5
Byte 6 Module 2 Byte 0 Inputs bit 0...7
Byte 7 DXPD Byte 1 bit 8...15
Byte 8 Module 3 Byte 0 Input CHO bit 0...7
Byte 9 AMB Byte 1 bit 8...15
Byte 10 Byte 2 Input CH1 bit 0...7
Byte 11 Byte 3 bit 8...15
Byte 12 Module 4 Byte 0 StandardlO
Byte 13 LBB1 Byte 1 I0-Link | Connected device internal mapping
Byte 14 Byte 2 Port 1 process data Byte 0
Byte 15 Byte 3 Byte 1
Byte 16 Byte 4 Byte 2 0 (Not connected)
Byte 17 Byte 5 Byte 3
Byte 18 Byte 6 Port 2 process data Byte 0 0 (Not connected)
Byte 19 Byte 7 Byte 1
Byte 20 Byte 8 Byte 2
Byte 21 Byte 9 Byte 3
Byte 22 Byte 10 Port 3 process data Byte 0 EX260-SIL1 ByteO
Byte 23 Byte 11 Byte 1 Input process data Bytel
Byte 24 Byte 12 Byte 2
Byte 25 Byte 13 Byte 3 0 (Unused)
Byte 26 Byte 14 Port 4 process data Byte 0 EX260-SIL1 ByteO
Byte 27 Byte 15 Byte 1 Input process data Bytel
Byte 28 Byte 16 Byte 2
Byte 29 Byte 17 Byte 3 0 (Unused)
Byte 30 Byte 18 Port 1 PQlI
Byte 31 Byte 19 Port 2 PQlI
Byte 32 Byte 20 Port 3 PQlI
Byte 33 Byte 21 Port 4 PQI
Byte 34 Module 5 Byte 0 ITV module bit offset 0...7
Byte 35 FVF2 Byte 1 1st station bit offset 8...15
Byte 36 Byte 2 bit offset 16...23
Byte 37 Byte 3 bit offset 24...31
Byte 38 Byte 4 ITV module bit offset 0...7
Byte 39 Byte5 | 2nd station bit offset 8...15
Byte 40 Byte 6 bit offset 16...23
Byte 41 Byte 7 bit offset 24...31
Byte 42...45 Byte TV mod.ule 0 (Not connected)
8..11 3rd station
Byte 46...49 Byte TV moc?ule 0 (Not connected)
12...15 4th station
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Output Map Example

EX600 Internal mapping

Byte 0 Module3 Byte 0 Output CH2 bit 0...7
Byte 1 AMB bit 8...15
Byte 2 Output CH3 bit 0...7
Byte 3 bit 8...15
Byte 4 Module 4 Byte 0 StandardlO Connected device internal
Byte 5 LBB1 Byte 1 10-Link mapping
Byte 6 Byte 2 Port 1 process data Byte 0 0 (Not connected)
Byte 7 Byte 3 Byte 1
Byte 8 Byte 4 Byte 2
Byte 9 Byte 5 Byte 3
Byte 10 Byte 6 Port 2 process data Byte 0 0 (Not connected)
Byte 11 Byte 7 Byte 1
Byte 12 Byte 8 Byte 2
Byte 13 Byte 9 Byte 3
Byte 14 Byte 10 Port 3 process data Byte 0 EX260-SIL1 Byte O
Byte 15 Byte 11 Byte 1 Output process data Byte 1
Byte 16 Byte 12 Byte 2 Byte 2
Byte 17 Byte 13 Byte 3 Byte 3
Byte 18 Byte 14 Port 4 process data Byte 0 EX260-SIL1 Byte O
Byte 19 Byte 15 Byte 1 Output process data Byte 1
Byte 20 Byte 16 Byte 2 Byte 2
Byte 21 Byte 17 Byte 3 Byte 3
Byte 22 Module 5 Byte 0 FSOUT_ERRAck
Byte 23 FVF2 Byte 1 Valve module 1st station
Byte 24 Byte 2 Valve module 2nd station
Byte 25 Byte 3 ITV module bit offset 0...7
Byte 26 Byte 4 1st station bit offset 8~ 15
Byte 27 Byte 5 ITV module bit offset 0...7
Byte 28 Byte 6 2nd station bit offset 8~ 15
Byte 29 Byte 7 ITV module 0 (Not connected)
Byte 30 Byte 8 3rd station
Byte 31 Byte 9 ITV module 0 (Not connected)
Byte 32 Byte 10 4th station
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11 Hardware Configuration

To configure the EX600 manifold for a PLC, use the PLC engineering tools provided by each PLC

manufacturer (e.g., TWinCAT 3 by Beckhoff Automation). This section provides an example of configuration
using TwinCAT 3.

For instructions on using TwinCAT 3 that are not described in this section, or for configuration using other
tools, refer to the manuals for the respective tools.

11.1 ESI File Download

An ESI file is required to configure the EX600 on a PLC.
The ESI file can be downloaded from our website.

URL: https://www.smcworld.com

ESI file: SMC_EX600-BEC1_VX.Y.xml
X.Y: A value greater than 1.0 is indicated here.

11.2 ESI File Installtion

Copy the downloaded ESI file to the following folder under the TwinCAT 3 installation directory:
“3.1\Config\lo\EtherCAT”

(Example: C:\TwinCAT\3.1\Config\lo\EtherCAT)
After copying the ESI file, restart TwinCAT 3 or perform a rescan of the 1/O devices.
The scanning procedure is described in the next section.
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11.3 Device scan

EtherCAT® devices can be scanned by following the procedure below. When the EX600-BEC1 is detected,

CoE and other services described in the next section become available.

EtherCAT® devices are detected by performing a network scan using the procedure below.

When the EX600-BEC1 is scanned, TwinCAT 3 recognizes the device information (e.g., object dictionary),

enabling the use of various EtherCAT® services such as CoE described in the next section.

1. Inthe I/O tree of TWinCAT 3, right-click [Devices] and select [Scan].

2. After selecting [Scan], a dialog box appears. Review the content, then click [OK].

3. The network interface selection screen appears. Select one network interface to be used for EtherCAT
communication and click [OK]. Select the physical LAN port dedicated to EtherCAT communication.

4. After selecting the network, a dialog box appears. Click [Yes] to start the network scan. When the
network scan is completed successfully, the detected device (EX600-BEC1) will be displayed in the I/O
tree.

5. If EX600-BEC1 is not displayed, check the following:

The EtherCAT cable is properly connected
The correct network interface is selected
TwinCAT is in Configuration mode

@l TwinCAT Project! - TeXaeshell X & Quick Launch (Ctr+Q) P o B x
file Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
B8-1-& e - = | Release ~ | TwinCAT RT (x64) - P Attach.. - J- - | @1 & §) 88 @ ED - .} CRCs: OxBF36 | OxBFBG | OxBFBG | OXBFB -
Build 402467 (Loaded) ~ 5 fa 2 RE \-’i‘-:_ﬂ TwinCAT Project ~ | <local> @
=
©F

Solution Explorer >4 x

GE-lo-a )E|

TckaeShell

Search So E P~ 7 2 new /O devices found
%] Solution TwinCAT Projectl” (1 praject)
4 @l TWinCAT Project1

b @l sYSTEM
el moTion
PLC

[Device | (EherCAT Automebon Prolocal) _[Wrf imel(R] Wr1 6 201 160MH]__ § (0l cantrols in this
(7] Devace 3 (EtherCATY [ —H ub [TwinCAT-inal FCEharnet Adspter () item onto this text
Cancel > the toolbox.

HINE Not all types of devices can be found automatically

— @

1 Add Existing ftem... Shift+Alt+A

WIZ M)

Error List

Entire Solution

~|||€3 oErors || 4 0Wamings | @ 00f2Messages | Clear | Build + IntelliSense

" Description ~ Project

[EEIENE Toolbox

L[ This item does nat support previewing 4 Add to Source Control «
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11.4 Parameter Setting for Safety 10 Modules
When using a safety I/0O module, safety parameters must be set via the safety output process data of the
module. Refer to the Safety Manual for the safety I/O module to configure the safety parameters.

11.5 Process Data Size Setting for 10-Link Master Modules

Refer to this section only when using an 10-Link master module.
The process data size occupied on EtherCAT® by an 10-Link master module depends on the “Module”
selected in the ESI file. The “Module” can be selected from the [Slots] tab (see figure below).

To set the process data size individually for each port: Use “EX600-L##1(n_n_n_n)"
To set the process data size collectively for all ports: Use “EX600-L##1 (x_x_x_x)”

@l £x600-FVF test - Texaeshell X & Quick Launch (Cirl+Q) P - & X
file Edit View Project Build Debug TWinCAT TwinSAFE PLC Team Scope Tools Window Help
o - B-b-& X I = & | Debug ~ | TWinCAT RT (x64) - P Amach. - B S mrmEse D, c 8FE6 | OxEFB F86 | 0xFEG | &
Build 402467 (Loaded) ~ = & [G n ["q- S, EXG6DD-FVF_test = | <local> = =i Safetylo = 3 =
B0 e = X Selectable Module List
H-lo-& - S I -
@e-|o-8| k- General EtherCAT Proce: slots OF - Online. Diag History
Explorer (Crr p- 4 General
4 "Dew:e}([mert»m/ SRIES Laagoidern, Module Moduleld.. Description R e e bl ot e
48 mage T safety Module Safety 0xD007FFFO o EX600-DXEC 0x00060003  EX600-DX#C group. Drag an item onto this text
*® |mage-Info 4 Module0  EXG0D-BEC 0xD00GOOFF ¥ EX600-DX#D (XD0060005  EX600-DX#D to add it to the toolbox
b 2 SyncUnits o Module 1 EX600-LBB1 (4 4.4 4) 0x0006163C 7 EX600-DY0B 0400060008 EX600-DY#B
b Inputs IModue2  EXG00-LABT (n.nnn) OXD00SFF3B % N | < exsoo-axe 0400060024  EX600-AXB
b W Outputs IModule3  EX600-AMB 0:00060023 J EXG00-AVA (H00060022  EXGO0-AVA
b @ InfoData w Module 4 EXB00-DX£D Ox00060005 T EX600-AMB 0x00060023  EXG00-AMB
4 [ Term 3 Ex1fpo) ElModule 5 EX600-FVE 32 Valves 0:00072001 SJEXE00-LABY (nnnn)  OWO0OGFF3E EX600-LABT (n_n.n.n)
b &l InfoData 7 Module 6 ¥ EXG00-LAB1 (32,32 32_32) (x0DOGBE3B EX600-LAB1 (32_32.32.32)
b E Term 4 (f1004) 7 Module 7 ST EX600-LAB1 (16.16.16.16) 0x00064638 EXG00-LAB1 (16.16.16.16)
4 :! Term 5 (ER2004) @ Module & o] EX600-LAB1 (8.8 8.8) 0x00062638 EXG00-LAB1 (B_B_8_8)
b -i Term 6 (E§6910) A Module 9 WEXG00-LAB1 (4444)  0x00061638 EXGO0-LAB1 (4.4 4 4)
3 lj Term 8 (1904 4 Module 10 (JEX600-LBB1 (nnnn)  Ox0006FF3C EX600-LBBT (nnnni
b Tem i li”f W EXG00-LBB1 (32_32_32.32) 0+0006B63C EXG00-LBB1 (32.32_32_32)
AT EX = lnm — W EX600-LBB1 (16._16_16_16) Ox0006463C EX600-LBB1 (16_16_16_16)
% T g
. (JEXG00-1BB1 (6 BB E)  0x0006263C EX600-LBB1(8.8.88)
- . A EXG00-LBB1 (4.4.4.4)  (wOUOG163C EXGO00-LBBY (4.4.4.4)
3 Safety Inputs b
'] Safety Outputs ;E]EKMD—FVF ITV, 128 Valves  (x00078002 EXG00-FVE ITV, 128 Valves
4 B Module 2 (EXG00-BE0) CEJEXG00-FVE TV 120 Valves 000077802 EXGO0-FVE 1TV, 120 Valves
) 7
] Diagnostic inputs 12 Valves 0x00077002 -
4 &7 Module 3 (EX600-LBB1 (4_4_4.4 5
3 10-Link master inputs — - - =
b R 1O-Link mester s Name Online ype Size  >Addre.. In/Out UserID Linked to
b o) Module 4 (EXE00-LABY (rnrn | ] 2 FSOE X 3601008DE6ED. FSOLEETSE. 190 910 gt O TwinSateGroup1 EX600-E.
4 {8 Module 5 (EX500-AMB) %1 UST under volta 0 arr ot 1100 Input 0 .
b T Anslog inputs
W Analog outputs
4 ] Module 6 (EX600-DX#D) Entire Solution - || senors || 4 0of2Wamings | @ 0of 19 Messages | Clear | Build + Intellisense  ~ Search Error List p-
b Digital inputs *| Description Project File Line | =
M le 7 ( -FVE hves)
« 8 “”“E CEXGO0-FVE 32 Valves) g 2026/04/28 120746 018 ms| “Term 15 (EL29117' (0<2085) The FSoE-Watchdog of the 1. comnection has
> Valve outputs - b d in state DATA
q » 50553 748 o M Froperties [

4+ Add to Source Contral

J Ready

Refer to the table below for the differences between I0-Link master modules selectable from “Module”.

Module Process Data™’ Process data size Process Data Size
(TwinCAT 3) (Parameter) (Total for IO-Link Master Module)

EX600- Changeable Input: 32 bytes x 4 + 6 bytes
L##1(n_n_n_n) Output: 32 bytes x 4 + 2 bytes
EX600- Changeable Input: Setting x 4 + 6 bytes
LA (X X X X) Output: Setting x 4 + 2 bytes

X: One of 4, 8, 16, or 32

*1: For details of [Process Data], refer to the next page.

*2: Can be changed only when the EX600-BEC1 state is PRE-OP.

*3: Can be changed only when the EX600-BEC1 state is PRE-OP; however, the value automatically returns

to the module-selected data size when transitioning to OP.

Changeable™

Not changeable™
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Procedure for Changing “Process Data” of an 10-Link Master Module

The process data size occupied by an 10-Link master module on EtherCAT® can be changed from the
[Process Data] tab.

To change (reduce) the default process data size, right-click the data you want to delete in [PDO Content]
and select [Delete].

@l ©x600-FVF test - Texaeshell X' & QuickLaunch (Cirl+Q) P - & X
File Edit View Project Build Debug TwinCAT TWinSAFE PLC Team Scope Tools Window Help
Q- B-0-2 8P R - & - | Debug ~ | TWInCAT RT (x64) - P Attach.. - 7 M- -y N = ( 6 | OxEF F86.| 0xBFB6 | &
Build 402467 (Loaded) ~ = E n \l .98 | EXGOD-FVF _test *| <local> * =i Safetylo - [ =] =D © D0 @ =

EX600-FVF test & X

Ple Slots  Startup Cof - Online Diag History Online =
4 General

Sync Managerg PDO List

General Ether

G- o-e|m=

4 = Device 3 (EtherCAT) There are no usable controls in this

4% Image SM Type  Flags Index Size Name Flags M suU f2) group. Drag an item onto this text
4% Image-Info MbxO, 0x1AG0 190 SafetyInputs MF 3 0 to add it to the toolbox.
b 2 Syncunits Mbxin 150  Safety Outputs MF 2 o
4 Inputs 172 Outpu.. 60 Diagnostic inputs MF 3 0
b W Outputs 187 Inputs 220 I0-Linkmaster inputs M 3 0
b @ InfoData 10-Link master outputs M 2 0
4 [ Term 3 (EK1100) I0-Link master inputs M 3 0
(- InfoData 10-Link master outputs M 2 0
b Term4 (EL1004)
b9 o5 (EL2004) Analog inputs MF 3 0 "
: " Term 6 (EL6910) PDO Assignment (0x1C12): PDO Content (0x1A03):
b Index Size  Offs Name Typd Default (hex) ~
Ox6030:0E 2.0 260 Port 1input - word 12 UIN
“Fl Box 1 (EX600-BEC1 EtherCAT 51 Ui = Ox6030:0F 2.0 280 Port 1 input - word 13 UIN
" " “ Ox6030:10 20 300 Port1input - word 14 UIN
3 Safety Inputs Ox6030:11 2.0 320 Port 1input - word 15
b W Safety Outputs fvEN312 20 240 Dt D fnrvist o wened 1 Lk b4

4 [ Module 2 (EX600-BEC)

Download Predefined PDO Assignment: (none] X Delete
3 Diagrostic inputs
4 1) Module 3 (EX600-LBBT (4.4.4.4 E1PDO Assignment Load PDO info from device
b T 10-Link master inputs
b W 10-Link master n:\mm; Name Onling Type Size »Addre.. In/Out UserID Linked to (o)
b i Module 4 (EX600-LABT (n_n_n_n ¥ FSOE X 36010047 AAE9 FSOE_E67SE. 190 210 Input ] TwinSafeGroup1.£ Move Up
4 1 Modue s me00aMs) | |7 USt undervora. 0 B 01 1100 lput 0 Mave Down .
b T Analog inputs —— - w— S——— =
b W Anlog outputs EEEER s
4 o Module 6 (EX600-DX#D) Entire Solution - || sEmors | 4 0of 2Wamings | € 0of 19 Messages | Clear | Build + IntelliSense - Se Error List P-
b T Digital inputs L e—— Project File Line |~
M (l -V lves)
4 85 Module 7 (EXG00-FVE, 32 Valves) 2026/04/28 12:07:45 018 ms | Term 15 (EL2911)" (0x2085) The FSoE-Watchdog of the 1. connection has
b B Valve outputs - been expired in state DATA
1 ¥ 026/04 2.05:53 748 me | Term 15 (EL2911)': (Qx2085) The FSoE-Watchdog of the 1 on ~ IEEEENERY Toolbox

4 Add to Source Control =

(ot N

* The above operation can be performed for both “EX600-L##1(n_n_n_n)” and “EX600-
L##1 (x_x_x_x)". When “EX600-L##1(x_x_x_x)” is selected and process data is deleted, the
corresponding process data is masked. If an IO-Link device is connected to a port whose process
data has been deleted, the process data for that port cannot be monitored from the upper-level
controller. Exercise caution.
Example:
When “EX600-LAB1(4_4 4 4)" is selected and “Port 1 input word 0” in Byte 1 is deleted:
Byte 1: Process data cannot be monitored from the upper-level controller
Byte 2: Process data can be monitored from the upper-level controller
Byte 3: Process data can be monitored from the upper-level controller

K Byte 4: Process data can be monitored from the upper-level controller /
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Procedure for Changing “Process Data Size” of an 10-Link Master Module

The “Process data size” of an IO-Link master module can be changed from the [CoE - Online] tab.
Double-click the [Index] of the target port in the IO-Link master module to open the [Set Value Dialog]

screen.

Select the desired size from [Enum], then click [OK] to change the “Process data size” of the target port.

@l £x600-FVF test - Toxaeshell

File Edit View Project Build
e-ol8-u-tus
Build 402467 (Loaded) ~ 5 &

FBD/LDAIL

Solution Explorer -
BE-| oo L=

(Ctrl+

& MAIN (PRG)
3 VISUs
&b PicTask (PicTask)
23 saferylOme
4 OF saferylO Instance
b I PlcTask Inputs
4 W PicTask Outputs.
- MAINRUN_STOP
5 MAINEACK
5 MAINFDO_Erack
5 MAINvalve_outputs
4 [ sareTy
4 Safety EX600
b @) Safety_EX600 Project
| B safety_EX600 Instance
[ c++
& wision
|l AnavTics
4 & o
4 ™% Devices
4 % Device 3 (EtherCAT)
% Image
%% |mage-Info
2 SyncUnits

v

Lvvww

Inputs
W Outputs
& InfoData
B Term 3 (EX1100)
b B InfoData
b B Term4 (EL1004)
b ™ Term 5 (EL2004)
b ™ Term 6 (ELGO10)

[

Debug

X

TwinCAT ~ TwinSAFE PIC  Team Scope  Tools

Window  Help

i b Amach.. -

|2, 8| Exeo0-rr rest .

<Local>

<! safeyio -

= g

RARSReD-

=0 L]

MAIN [Online] EX600-FVF_test # X >
ch Toolbox P
General EtherCAT ProcessData Plc  Slots  Startuy biag History Online
4 General -
Update List [JAuto Update [ Single jffidate (] Show Offline Data % Pointer
Assignment
Advanced.. B Box
Add to Starup.. Module 0D (AcE Port): |0 B Boxwith ENJENO
Branch
Flags  Value ~ B Execte
>2 < Set Value Dialog x “  Input
Process ata size >4< Jump
803101 Port 1 RW Ibyte (1) Dec [1 [ 3 ] ¥ Network
803102 Port 2 RW 4byte (2) \ - = = cencn
8031:03 Port3 RW 4byte (2) — b Boolean Operat
e Ero = = oolean Operators
b Function blocks
+ 02 Port T configuration E 4 Ladder elements
# 80330 Port 2 configuration >8< - N T R % o
+ 80340 Port 3 configuration >8<
i Binsry: o 1 Branch
+ 80350 Port 4 configuration >8e
_ Branch Start/End
& B03A0 Port power >12< Bt Size Or @ O Q2 O O ol
o
+ 80380 Device read/write >6< ©
+ 80400 Module parameters P 11 Contact
¥ 80410 Analog range >4 B <o
¥ 80420 Anslog average filter >2< B cu
» o ump
Name Online Type Size  >Addre.. I/Out UserlD Linkedto = B MOVE
% FSOE X 3601009190E9E.. FSOEEE7SE. 190 910 Input 0 TwinSafeGroup1 EX600-F, -
11 Negated contact
# USlundervolta.. O BT 3] 1100 Input 0
. N . P . @ ¥ Metwork
Error List -0 x 11 Parallel contact
Parallel d contact
Entire Solution - 4 OWamings | () 0of 14 Messages | Clear | Build + IntelliSense - search Er i e v ;"’ € "“"9“‘? contac
. r eset col
" Description * Project File Line = ., Retum
€ Ads-Error 0x6 : Target port could not be found. (Ads-Error 0x6 : Target port could not be found.) Safety EX600.splcProj 0 cat coil

procram hacbesn racianad

9 2026/04/28 13:49:05 426 ms | Term 6 (EL6310) (0x3410) All groups will enter the ERROR-state because the

B4 Froperties [T

Note:

““Process data size” can be changed only when the state of the EX600-BEC1 is [PRE-OP].
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11.6 Module Replacement

The following describes points to note when replacing a module alone, such as when a module has
failed or when checking operation by swapping a module from equipment with unstable operation with
one from equipment operating stably.

Be sure to turn the power OFF before replacing a module. Refer to page 14 for assembly procedures

and page 17 for installation procedures. For replacement procedures of ITV and valve modules, refer to
their respective operation manuals.

¢ D-side Modules

If there is a possibility that the parameters set before replacement have been changed, record the
parameters in advance.
After replacing the module with a new one, reconfigure the recorded parameters.

* Fieldbus Module
Record parameters such as the configured communication port settings.
After replacing with a new module, reconfigure the recorded parameters.

» Safety I/O Module
After replacement, the F-address (10-bit DIP switch) must be reset.
For the F-address setting method, refer to the Safety I/O Module Safety Manual.
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12 CoE object dictiona

12.1 Example of CoE Confirmation Method

The EX600-BEC1 supports the CoE object dictionary shown in the table below.

By using the CoE object dictionary, various parameters can be read from or written to, and diagnostic data
can be checked.

For the CoE object dictionary supported by each module, refer to the corresponding section.

In this section, configuration examples using Beckhoff Automation TwinCAT 3 are introduced

Obiject dictionary Index ltems Remark
0x1000 Device type 0x00001389
0x1008 Device name EX600-BEC1
0x1009 HW version V0.01
0x100A SW version V1.00
Standard object 0x1018:0 Identify object 0x04
0x1018:01 Vendor ID 0x00000114
0x1018:02 Product code 0x0100005A
0x1018:03 Revision 0x00010000
0x1018:04 Serial number -
Input data object 0x6000...0x60nF - -
Output data object 0x7000...0x70nF - -
Configuration data object 0x8000...0x80nF - -
. . Product information such
Information data object 0x9000...0x90nF - as Lot No.
Diagnostics data object 0xA000...0xA0OnF - -
Configured Module Ident List 0xF030:0 . EX800 =~ module 1D
information
Detected Module Ident List 0xF050:0 -
When connecting a
safety 1/0O module,
Device SafetyAddress 0xF980:0 - display the value of the
F-address switch on the
safety I/O module
n: Module No. of the valve manifold
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The following is an example of parameter modification using the CoE object dictionary in TwinCAT 3.

1. Double-click EX600-BEC1 under [Devices], then select the [CoE - Online] tab to display a list of CoE
objects supported by the manifold.
2. Double-click the parameter you want to change to open the [Set Value Dialog] screen, where you can set

the parameter.

@l £X600-FVF test - Tcxaeshell

Fil

Search Solution Explorer (Ctrl+

le Edit View Project Buld Debug TwinCAT
‘o8- u-t e %d
Build 402467 (Loaded) = | =

PRI

4 [B Term3(EK1100)

b @ InfoData

b Term 4 (EL1004)
b ™ Term 5 (EL2004)
4 " Term 6 (EL6910)

3 Connectioninputs
W ConnectionOutputs
W StandardOutputs

Connection Infa Data

FSLOGIC Inputs
W FSLOGIC Outputs
B WeState
B InfoData
Term 8 (EL1904)

Term 15 (E

3
3
3
3

3
3
[
b "

s u

Y &
TWInSAFE  PIC Team Scope Tools Window Help
- | Debug - | TWinCAT RT (x64) - P Attach.. - 7 MI-F 2= X =R
HE T, 98 | EXB00-FVF_test | <local> »| ¥ satetyio B [ =] = ) =) DO
EXB00-FVF test + X .I)
General EtherCAT ProcessData Plc  Slots  Startuf] Cof - Online [biag History Online
Update List O Auto Update [Si date [§] Show Offline Data
Advanced.. |
‘Add o Startup.. Module OD [k Port): [0
Index Flags  Val Unit ~
70200 10-Link master outputs > 6
10-Link master outputs -
Analog outputs >2
FSOUT EmAck ROP  0x00f0)
70610 Valve outputs > 124
= 80100 Module parameters 4y o (2)
- - a
301002 Us1 manitoring RW Enable (1)

Oc—

arch
4 General
There are no usable controls in this

group. Drag an item onto this text
to add it to the toolbox

D Set Value Dialog

I 4 ] Box 1 (EX600-BECT EtherCAT S1 Uni I Factory reset wo
= HVRRERTD # 80200 Madule parameters 22< Dec [
b T Safety Inputs + 80210 Process data size 24 e P =
b W Safety Outputs «_aman Dnes 1 S
4 j Module 2 (EX600-BEC) Name Online Type Size >Addre_ InfOut  UserID Linked to
b Disgrostic inputs ) FSOE X 3601002F 25E9E. FSOEEG7SE. 190 910  Inpur O TuinSafed
13 'j Module 3 (EX600-LBB1 (4_4_4.4 #1 US1 under volta o BIT 01 1100 Input o
b« Module 4 (EX600-LABT (4.4.4 4 %) US2 under volta 0 BT a1 101 nput 0
b« Module 5 (EX600-AMB) # Connection failur.. 0 BT ol 1102 mpw 0
b« Module 6 (EX600-DX#D) # Intemal commun_. 0 BT Input 0 O On O O
b &8 Module 7 (EX600-FVT, 32 Valves)
b B WeState Error List
b InfoDats Entire Solution ~ || oknors || 4 0cf5Wamings | @ 00f 15 Messages | Clear | Build + IntelliSense  ~ Search Error Li p-
4 g% Mappings " Description * Project File Line

7% Device 3 (EtherCAT) 1 - Device 3 (Ether
' SafetylO Instance - Device 3 (EtherCAT, .,

»
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12.2 Fieldbus Module (EX600-BEC1)
12.2.1 Input data object

Index Access | ltems Remark
0x60n0 Diagnostic inputs 36
0x60n0:01 RO P US1 under voltage error ) (1) E_IT_QI[JSEE)) :D'\iz(t)eec):;re(ijr error
0x60n0:02 RO P US2 under voltage error (1) E'T’QEJSEE)) :D'\é(t)eec)::reciir error
0x60n0:03 | RO P Connection failure (D-side) (1) gngEE)-)ZD'i?eirtTe(g error
. Internal communication initialization 0 (FALSE): No error
0x60n0:04 | ROP failure (D-side) 1 (TRUE): Detected error
0x60n0:05 | RO P Connection failure (U-side) (1) E'llz'ngEE)-):D'i(t)eirtTe(g error
. Internal communication initialization 0 (FALSE): No error
0x60n0:06 | ROP | faiiure (U-side) 1 (TRUE): Detected error
0x60n0:07 |ROP | Too large /O map ’ g’gbif?b’i‘f;{g error
0x60n0:08 | RO P Too many modules ? g’gbif?b’i‘f;{g orror
0x60n0:09 RO P Detects hot swapping (1) E.llz.gbsEE)) :D'i?ei:reodr error
) 0 (FALSE): No error
0x60n0:0A RO P Black channel breakdown 1 (TRUE): Detected error
) ; 0 (FALSE): No error
0x60n0:0B RO P F-address is set 0 1 (TRUE): Detected error
0x60n0:0C RO P Reserved -
) ) . 0 (FALSE): No error
0x60n0:0D RO P Valve module configuration change 1 (TRUE): Detected error
] . 0 (FALSE): No error
0x60n0:0E RO P Hardware failure 1 (TRUE): Detected error
) o . 0 (FALSE): No error
0x60n0:0F RO P Internal communication failure 1 (TRUE): Detected error
) e . 0 (FALSE): No error
0x60n0:10 RO P Initialization failure 1 (TRUE): Detected error
0x60n0:11 | RO P Reserved 0 (FALSE): No error

1 (TRUE): Detected error

n: Module No.
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Index Access | ltems Remark

0x60n0:12 | ROP | Over the ON/OFF count limit ' (1) ggbsEE))D'i‘t’ei'tg error
0x60n0:13 | ROP | Short circuit ’ g@bsEE))D'\é‘t’eig’J error
0x60n0:14 | ROP | ITV abnormal (1) ggbsEE))D'i‘t’ei't'g error
0x60n0:15 RO P Open detection (1) E_IT_,;IDSEE)) :D'\é(t)ei:re(g error
0x60n0:16 RO P Analog value under limit error (1) E-T-gb?;E);)lei?ei:reodr error
0x60n0:17 RO P Analog value upper limit error (1) E!I:'ébSIEE):):D'\gt)eirtTe(::Ir error
0x60n0:18 RO P Reserved -

0x60n0:19 RO P Diagnostics detected on module 0. (1) E'T’ARIEJSEE):):DIZ?ei:;%r error
0x60n0:1A RO P Diagnostics detected on module 1. (1) E'T’ARIEJSEE):):DIZ?ei:;%r error
0x60n0:1B RO P Diagnostics detected on module 2. (1) E'T’ARIEJSEE):):DIZ?ei:;%r error
0x60n0:1C RO P Diagnostics detected on module 3. (1) E'llz'ARIl_JSEE):):D'i?ei:reodr error
0x60n0:1D RO P Diagnostics detected on module 4. ? E!I:'gll_JSEE):):DI\é(’:eiZﬁ error
0x60n0:1E RO P Diagnostics detected on module 5. ? E!I:'gll_JSEE):):DI\é(’:eiZﬁ error
0x60n0:1F RO P Diagnostics detected on module 6. ? E!I:'gll_JSEE):):DI\é(’:eiZﬁ error
0x60n0:20 RO P Diagnostics detected on module 7. ? E.T.ARIDSEE):):D'\:%?;:;%F error
0x60n0:21 RO P Diagnostics detected on module 8. ? E.T.ARIDSEE):):D'\:%?;:;%F error
0x60n0:22 RO P Diagnostics detected on module 9. ? E.T.ARIDSEE):):D'\:%?;:;%F error
0x60n0:23 RO P Diagnostics detected on module 10 ? E1F'ARI[JSEE):):DI\£§:I’;§:; error
0x60n0:24 RO P Reserved

n: Module No.
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12.2.2 Confiquration data object

Index Access ltems Remark
0x80n0 Module parameters 4
Default:0
0x80n0:01 RwW Hold all outputs 0: Depend on each module
1: Hold all modules
Default:1
0x80n0:02 RW US1 monitoring 0: Disable
1: Enable
Default:0
0x80n0:04 RW DHCP 0: Disable
1: Enable
0x80nF WO Factory reset 1: Execute
n: Module No.
12.2.3 Diagnostics data object
Index Access | ltems Remark
0xAONn0 Module diagnosis 4
0XAONO:02 RO | Hardware failure * 0 Not detected
1: Detected error
0xA0Nn0:03 RO Internal communication failure Oj Not detected
1: Detected error
0XAON0:04 RO | Initialization failure 0- Not detected
. 1: Detected error
HHHH:MM:SS AA/BB CC
HHHH: Hour
MM: Minutes
SS: Seconds
0xAOn1:hh RO Log ddd AA: Module No.
BB: Channel No.
CC: Error code
Error codes are listed in the
table below.

n: Module No.

hh: Number of subindices (hexadecimal)
ddd: Log history number
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Error Code No.

Diagnostic nhame

0 No error

1 US1 under voltage error

2 US2 under voltage error

3 Connection failure (D-side)

4 Internal communication initialization failure (D-side)
5 Connection failure (U-side)

6 Internal communication initialization failure (U-side)
7 Too large 1/0 map

8 Too many modules

9 Detects hot swapping

10 Black channel breakdown

11 F-address is set 0

12..16 Reserved

17 Valve module configuration change
18 Hardware failure

19 Internal communication failure

20 Initialization failure

21..24 Reserved

25 Over the ON/OFF count limit

26 Short circuit

27 ITV abnormal

28 Open detection

29 Analog value under limit error

30 Analog value upper limit error
31..48 Reserved

49 Unspecified FSoE connection error
50 Communication parameter error

51 Application parameter error

52 Wrong safety address

53 Wrong command

54 Watchdog error

55 CRC error
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12.3 Digital Module (EX600-D###)

Some functions are supported only by input modules or output modules. The supported modules are
indicated in the “Remark” column of each table. If no module is specified in the “Remark” column, the
function is supported by both input and output modules.

12.3.1 Input data object

Index Access Items Remark
0x60n0:0 Digital inputs :jr:j%ut module only
) 0 (FALSE): OFF
0x60n0:hh RO P Channel ddd 1 (TRUE): ON
n: Module No.
hh: Number of subindices (hexadecimal)
ddd: Number of channel
12.3.2 Qutput data object
Index Access Items Remark
0x70n0:0 Digital outputs dOdudt ut module onl
) 0 (FALSE): OFF
0x70n0:hh RO P Channel ddd 1 (TRUE): ON
n: Module No.

hh: Number of subindices (hexadecimal)
ddd: Number of channels
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12.3.3 Confiquration data object

Some functions are supported only by input modules or output modules. The supported modules are
indicated in the “Remark” column of each table. If no module is specified in the “Remark” column, the

function is supported by both input and output modules.

Index Access Iltems

Remark

0x80n0:0 Module parameters

0x80n0:01 RW Monitor counter limit

Default: 0
0: Disable
1: Enable

0x80n0:02 RW Fault/ldle mode

Output module only
Default: 0

0: Clear

1: Hold

2: Force ON

0x80n0:03 RwW Input filtering time

Input module only
Default: 1

0: 0.1ms

1: 1ms

2: 10ms

3: 20ms

0x80n0:04 RW Input extension time

Input module only
Default: 1

0: 1ms

1: 15ms

2: 100ms

3: 200ms

0x80n1:0 Monitor open circuit

Output module only
ddd

0x80n1:hh RW Channel ddd

Default: 0
0: Disable
1: Enable

0x80n2:0 Counter limit value

ddd

0x80n2:hh RW Channel ddd

Default: 65,000
1...65,000 x 1,000 [times]

0x80n3:0 WO Clear ON/OFF counter

0...254: Clear the specified channel
255: Clear all channels

n: Module No.
hh: Number of subindices (hexadecimal)
ddd: Number of channels
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12.3.4 Diagnostics data object

Index Access Iltems Remark
0xAONO Module diagnosis
0xA0Nn0:02 RO Hardware failure 0 Not detected
1: Detected error
0xA0Nn0:03 RO Internal communication failure 0 Not detected
1: Detected error
0xAONn1:0 Short circuit ddd
0xAON1:01 RO Channel ddd 0: Not detected
1: Detected error
0xA0Nn2:0 Over the ON/OFF counter limit ddd
0xA0N2:01 RO Channel ddd 0: Not detected
1: Detected error
0xAOn3:0 Open detection ddd
0xA0N3:01 RO Channel ddd 0: Not detected
1: Detected error
0xA0Nn4:0 ON/OFF counter ddd
OxAON4-hh RO Channel ddd Displays the current number of

ON/OFF cycles

n: Module No.

hh: Number of subindices (hexadecimal)
ddd: Number of channels
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12.4 Analog Module (EX600-A##)

Some functions are supported only by input modules or output modules. The supported modules are
indicated in the “Remark” column of each table. If no module is specified in the “Remark” column, the
function is supported by both input and output modules.

12.4.1 Input data object

Index Access Items Remark
0x60n0:0 Analog inputs :jr:j%ut module only
0x60n0:hh RO P Channel ddd Range: 0x0000...0xFFFF

n: Module No.

hh: Number of subindices (hexadecimal)
ddd: Number of channels

12.4.2 Output data object

Index Access Items Remark

0x70n0:0 Analog outputs dO dudtput module only
0x70n0:hh RO P Channel ddd Range: 0x0000...0xFFFF

n: Module No.

hh: Number of subindices (hexadecimal)

ddd: Number of channels

O
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12.4.3 Configuration data object

Index Access Items

Remark

0x80n0:0 Module parameters

0x80n0:01 RwW Under range detection

Dafault:0
0: Disable
1: Enable

0x80n0:02 RwW Over range detection

Dafault:0
0: Disable
1: Enable

0x80n0:03 RW Lower limit detection

Dafault:0
0: Disable
1: Enable

0x80n0:04 RwW Upper limit detection

Dafault:0
0: Disable
1: Enable

0x80n0:05 RW Fault/Idle mode

Output module only
Dafault:0

0: Hold

1: Force ON value

0x80n0:06 RW Data format

Dafault:0

0: Offset binary

1: Signed magnitude
2: 2’'s complement
3: Scaled

0x80n1:0 Analog range

Input module only
ddd

0x80n1:hh RW Channel ddd

Dafault:5
3:0..10V
4:0..5V
5:1...5V
6: 0...20 mA
7:4...20 mA

0x80n2:0 Analog average filter

Input module only
ddd

0x80n2:hh RW Channel ddd

Default: 1

0: None

1: 2 value average
2: 4 value average
3: 8 value average

0x80n3:0 User set lower limit value

ddd

0x80n3:hh RW Channel ddd

Default:0
0...65535 (-32,766...32,767)

0x80n4:0 User set upper limit value

ddd

0x80n4:hh RW Channel ddd

Default:1000
0...65535 (-32,766...32,767)

0x80n5:0 Fault/Idle value

Output module only
ddd

0x80n5:hh RW Channel ddd

Default: 0
Depends on “Analog range” parameter.
0...65535 (-32,766...32,767)

n: Module No.
hh: Number of subindices (hexadecimal)
ddd: Number of channels
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12.4.4 Diagnostics data object

Index Access Items Remark
0xAONnO Module diagnosis
0xAOn0:02 | RO Hardware failure 0 Not detected
1: Detected error
0xAONn0:03 | RO Internal communication failure 0 Not detected
1: Detected error
0xA0On1:0 Short circuit ddd
0xAON1:01 RO Channel ddd 0 Not detected
1: Detected error
0xAONn2:0 Analog value under limit error ddd
0xA0N2:01 RO Channel ddd 0 Not detected
1: Detected error
0xA0n3:0 Analog value upper limit error ddd
0xAOn3:01 | RO Channel ddd 0: Not detected

1: Detected error

n: Module No.

ddd: Number of channels
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12.5 10-Link Mater Module (EX600-L###)
12.5.1 Input data object

Index Access Items Remark
0x60n0:0 I0-Link master inputs
0x60n0:01 RO P Digital input 0x0000...0xFFFF
0x60n0:hh RO P Port dd input — word # 0x0000...0xFFFF
0x60n0:hh RO P Port dd input — word # 0x0000...0xFFFF
0x60n0:hh RO P Port dd PQl 0x00...0xFF
n: Module No.
hh: Number of subindices (hexadecimal)
dd: Port No.
#: Depends on the size of the Process Data on EtherCAT®
12.5.2 Output data object
Index Access ltems Remark
0x70n0:0 I0-Link master inputs
0x70n0:01 RO P Digital output 0x0000...0xFFFF
0x70n0:hh RO P Port dd output — word # 0x0000...0xFFFF
0x70n0:hh RO P Port dd output — word # 0x0000...0xFFFF
n: Module No.

hh: Number of subindices (hexadecimal)

dd: Port No.

#: Depends on the size of the Process Data on EtherCAT®
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12.5.3 Confiquration data object

Index

Access

Items

Remark

0x80n0:0

Module parameters

0x80n0:01

RW

Fault/ldle mode

Default: 0
0: Clear

1: Hold

2: Force ON

0x80n0:02

RW

Fault/ldle mode
(IO-Link)

Default: 2

0: Clear, PDOut valid,
1: Hold

2: Clear, PDOut invalid

0x80n1:0

Process data size

hh

0x80n1:hh

RW

Port dd

Default: 0
0: 0 [byte]
1: 2 [byte]
2: 4 [byte]
3: 8 [byte]
4: 16 [byte]
5: 32 [byte]

n: Module No.

hh: Number of subindices (hexadecimal)

dd: PortNo.

Note:

* “Process data size” can be changed only when the state of the EX600-BEC1 is [PRE-OP].
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Index

Access

Items

Remark

0x80n2:0

Port 1 configuration

8

0x80n2:01

RW

L+ control

EX600-LBB1-A only
Default: 0

0: L+ ON

1: L+ OFF

0x80n2:02

RW

Byte swap

Default: 0

0: Direct (No swap)
1: Swap 18 bit

2: Swap 32 bit

3: Swap all

0x80n2:03

RW

Port mode

Default: 0

0: Deactivated
1: IOL_Manual
2: I0L_Autostart
3:DlL_C/Q

4: DO _C/Q

0x80n2:04

RW

Validation & Backup

Default: 0

0: No device check

1: Type compatible Device V1.0

2: Type compatible Device V1.1

3: Type compatible Device V1.1, Backup +
Restore

4: Type compatible Device V1.1, Restore

0x80n2:05

RO

Reserved
(I/Q behaviour)

1: Digital input
5: Power 2 (Port class B)

0x80n2:06

RW

Port cycle time

Default: 0

0: As fast as possible

1.3:04 ms

4...63: 0.4 t0 6.3 ms (in 0.1 ms increments)
64...127: 6.4 to 31.6 ms (in 0.4 ms increments)
128...191: 32 to 132.8 ms (in 1.6 ms increments)
192..255: 132.8 ms

0x80n2:07

RW

Vendor ID

0x0000 ~ OxFFFF

0x80n2:08

RW

Device ID

0x000000 ~ OxFFFFFF

0x80n3:0

Port 2 configuration

Same as Port 1

0x80n4:0

Port 3 configuration

Same as Port 1

0x80n5:0

Port 4 configuration

Same as Port 1

n: Module No.
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Index Access Items Remark
0x80nA:0 Port power EX600-LAB1-A only
. Default: 500
0x80nA:01 RwW Port 1 power off time 0x01F4...0xFFFF [ms]
0x80nA:02 RwW Port 2 power off time 0x01F4...0xFFFF [ms]
0x80nA:03 RwW Port 3 power off time 0x01F4...0xFFFF [ms]
0x80nA:04 RwW Port 4 power off time 0x01F4...0xFFFF [ms]
0: One time switch off (PowerOffTime)
0x80nA:09 WO Port 1 power mode 1: Switch PortPowerOff (permanent)
2: Switch PortPowerOn (permanent)
0: One time switch off (PowerOffTime)
0x80nA:0A WO Port 2 power mode 1: Switch PortPowerOff (permanent)
2: Switch PortPowerOn (permanent)
0: One time switch off (PowerOffTime)
0x80nA:0B WO Port 3 power mode 1: Switch PortPowerOff (permanent)
2: Switch PortPowerOn (permanent)
0: One time switch off (PowerOffTime)
0x80nA:0C WO Port 4 power mode 1: Switch PortPowerOff (permanent)
2: Switch PortPowerOn (permanent)
0x80nB:0 Device read/write 6
0: Read
0x80nB:01 WO Request 1+ Write
Default: 0
0: Port 1
0x80nB:02 RW Port 1: Port 2
2: Port 3
3: Port 4
0x80nB:03 RW Index Default: 0
0x80nB:04 RW Subindex Default: 0
0x80nB:05 RW Length Default: 0
0x80nB:06 RW Data 232 bytes
n: Module No.

*1: Refer to 12.7 Parameter Setting for IO-Link Devices for information on how to set this parameter.
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12.5.4 Diagnostics data object

Index Access Iltems Remark
0xAONn0:0 Module diagnosis
0xA0On0:02 RO Hardware failure O Not detected
1: Detected error
0xA0On0:03 RO Internal communication failure 0 Not detected
1: Detected error
0xAOn1:0 Short circuit hh
0xAOn1:01 | RO Port dd 9 Not detected
: Detected error
0xAONn2:0 Port dd — Port status
0: NO DEVICE
1: DEACTIVATED
2: PORT_DIAG
3: PREOPERATE
0xA0On2:02 RO Port status info 4: OPERATE
5: DI_C/Q
6: DO_C/Q
254: PORT_POWER_OFF
255: NOT AVAILABLE
0: VALD/PDOUTVALID
. 1: INVALID/PDOUTVALID
0xA0Nn2:03 RO Port quality info 2. VALID/PDOUTINVALID
3: INVALID/PDOUTINVALID
0xA0n2:04 RO Revision ID 0x00...0xFF
0: NOT_DETECTED
- 1. COM1
0xA0Nn2:05 RO Transmission rate 2 COM2
3: COM3
0xAOn2:06 RO Master cycle time 0x00...0xFF
0xAOn2:07 RO Input data length 0x00...0xFF
0xA0n2:08 RO Output data length 0x00...0xFF
0xA0n2:09 RO Vendor ID 0x0000 ~ OxFFFF
0xA0n2:0A RO Device ID 0x000000 ~ OxFFFFFF

n: Module No.

hh: Number of subindices (hexadecimal)

dd: Port No.
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12.6 Safety 10 Module (EX600-FV##)

12.6.1 Input data object

Index: 0x6000 to 0x6006 store data related to the safety inputs of the safety I/O module; however, because
this data is always displayed as “0” on CoE regardless of the state of the safety I/O module, it is omitted in

this manual.

Index Access Items Remark

0x60n2:0 ITV inputs EX6°°'FVF2’4 only
0x60n2:01 RO P ITV 1 Diagnostics 0x0000...0xFFFF
0x60n2:02 | ROP ITV 1 input 0x0000...0xFFFF
0x60n2:03 | ROP ITV 2 Diagnostics 0x0000...0xFFFF
0x60n2:04 | ROP ITV 2 input 0x0000...0xFFFF
0x60n2:05 | ROP ITV 3 Diagnostics 0x0000...0xFFFF
0x60n2:06 | ROP ITV 3 input 0x0000...0xFFFF
0x60n2:07 | ROP ITV 4 Diagnostics 0x0000...0xFFFF
0x60n2:08 | ROP ITV 4 input 0x0000...0xFFFF

n: Module No.

12.6.2 Output data object

Index: 0x7000 to 0x7005 store data related to the safety outputs of the safety I/O module; however,
because this data is always displayed as “0” on CoE regardless of the state of the safety /O module, it is

omitted in this manual.

Index Access ltems Remark
0x70n0:0 | ROP | FSOUT ErrAck ?f SEF
0x70n1:0 Valve outputs 128

0x70n1:hh RO P Channel ddd

0 (FALFE): OFF
1 (TRUE): ON

EX600-FVF2/4 only

0x70n2:0 ITV outputs 4
0x70n2:01 RO P ITV 1 output 0x0000...0xFFFF
0x70n2:02 RO P ITV 2 output 0x0000...0xFFFF
0x70n2:03 RO P ITV 3 output 0x0000...0xFFFF
0x70n2:04 | ROP ITV 4 output 0x0000...0xFFFF

n: Module No.
hh: Number of subindices (hexadecimal)
ddd: Number of channels
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12.6.3 Confiquration data object

Index Access Items Remark
0x80n0:0 Module parameters
Default: 0
0x80n0:01 RW Monitor counter limit 0: Disable
1: Enable
0x80n1:0 Counter limit value 128
. Default: 65535
0x80n1:hh RW Channel ddd 0...65535 x 1,000 [times]
0X80n2:0 WO Clear ON/OFF counter 0...254: Clear specified channel
255: Clear all channels
0x80n3:0 ITV hold/Clear ddd
Default: 0
0x80n3:hh RW ITV ddd 0: Pressure Clear
1: Pressure Hold
0x80n4:0 ITV gain ddd
0x80nd:hh | RW ITV ddd —geff‘g": 9
0x80n5:0 ITV sensibility ddd
0x80n5:hh | RW ITV ddd —gef$“'t: Z
0x80n6:0 ITV minimum pressure
. Default: 0
0x80n6:hh RW ITV ddd —0...3,686
0x80n7:0 ITV maximum pressure ddd
) Default: 4095
0x80n7:hh RW ITV ddd 410 4914
0x80n8:0 ITV  notification _ se_ttlng_ of the ddd
accumulated energization time
. Default: 0
0x80n8:hh RW ITV ddd —0...4,294,967,295
n: Module No.

hh: Number of subindices (hexadecimal)

ddd: Number of channels
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12.6.4 Diagnostics data object

Index Access | ltems Remark
0xAONn0 Module diagnosis 3
0xAO0N0:01 RO Valve module configuration change 0 Not detected
1: Detected error
0xAO0N0:02 RO Hardware failure 0 Not detected
1: Detected error
0xAO0Nn0:03 RO Internal communication failure 0 Not detected
1: Detected error
0xAOn1:0 Short circuit 12
0xAOn1:01 | RO Channel ddd 0: Not detected
1: Detected error
0xAOn2:0 ON/OFF count monitoring 128
0xAON2:01 | RO Channel ddd 0: Not detected
1: Detected error
0xAOn3:0 ON/OFF counter 128
0xA0n3:hh RO Channel ddd 0...4,294,967,295
0xA0Nn4:0 ITV abnormal ddd
OxAOn4:hh | RO ITV ddd 0: Not detected
1: Detected error
0xAONn5:0 ITV accumulated energizing time ddd
0xA0Nn5:hh RO ITV ddd 0...4,294,967,295
AOn6:0 Open detection (ITV) ddd
AON6:hh RO ITV ddd 0: Not detected
1: Detected error
n: Module No.

hh: Number of subindices (hexadecimal)

ddd: Number of channels
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12.7 Parameter Setting for 10-Link Devices
The EX600-BEC1 supports parameter setting for 10-Link devices by the following methods:

1. Using an I10-Link Device Tool
When using an 10-Link device tool, follow the instructions provided in the tool's manual. When
using an 10-Link device tool, IP address configuration and an IODD file are required.
The 10-Link device tool manual (EX**-OMY0013) can be downloaded from our website.

An example of IP address configuration when using EoE is shown below:

1 From [Solution Explorer], select “EX600-BEC1”, then click [Advanced Settings] on the
[EtherCAT] tab.

2 Inthe [Advanced Settings] screen, select [EoE] from [Mailbox], check [IP Address], enter
the desired IP address, and click [OK].

3  After clicking [OK], click [Activate Configuration] to apply the configured IP address.
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2.

Using CoE Objects
When setting parameters for an 10-Link device without using an 10DD file, service data (e.g.,
parameters) can be read or written using “Device read/write.” An example is shown below.

Index Access Iltems Remark

0x80nB:0 Device read/write 6

. 0: Read
0x80nB:01 WO Request 1+ Write

Default: 0
0: Port 1
0x80nB:02 RW Port 1: Port 2
2: Port3
3: Port4

0x80nB:03 RW Index Default: 0

0x80nB:04 RW Subindex Default: 0

0x80nB:05 RW Length Default: 0

0x80nB:06 RW Data 232 bytes

Reading Service Data

1 From [CoE - Online], access “Device read/write” for the target |O-Link master module.

2  Enter the values to be read in “Port,” “Index,” and “Subindex.” For “Port,” select the port to
which the target 10-Link device is connected.

3 After entering the values, double-click “Request” to open the [Set Value Dialog] screen. Set
[Enum] to “Read,” then click [OK] to execute the service data read operation.

4  When the read operation is complete, the size of the read data is stored in “Length,” and the
read data is stored in “Data.”
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. »:1 :o:f‘::t; (DE‘)n‘:lé.PDuGt-;BEC‘ 804B:01  Request wo Set Value Dialog X
b G Diagnosticinputs (4802 Port e 110 Dec | o« ]
] ’ 8048:03  Index RW 040000 (0) L !
4wl Module 3 [EX600-DY#8)
> W Digital output 804B:04  Subindex RW 0x00 (0) \ Hex: |01 Cancel
4 4 Module 4 (EX600-LBB1 (n_n.n_n BT ot W 0x00 (0) Enum: Viite -
b D 10-Linkmaster inputs Bo48:06  Data RW 00 00 00 00 00,00 00 00.
> Wl 10-Link master outputs :
4 ol Module 5 (EX600-LAB1 (4444 * BOSTO Analog range > Bool ] 1 Hex Edit.
b I0-Link master inputs + 80520 Analog average filter 22< Binory I :
b Wl I0-Link master outputs % 80530 User set lower limit value >4< | e W0 D @5 @ e n
4+ Module 6 (EX600-AMB) # BOS40 User set upper limit value >4< ULl W & e
b Analog inputs 4 BOS50 Fault/ldle value
b W Analog outputs + BD80:0 Module parameters »4<
4wl Module 7 (EX600-DX#D) % 80620 Counter limit value >16< -
b Digital inputs
4 &5 Module 8 (EX600-FVF 32 Valves)
> W Valve outputs Name Online Type Size  -Addre. In/Out UserD Linked to A
> Bl Westate F FSOE X 080000741C000.. FSOE_EE75F. 19.0 9o Input ] TwinSafeGroup 1.EX600-F..
» W infoData #1 US1 under volta. 0 BIT 01 100 Input 0
4 &l Mappings 1 US2 under volta. 0 BIT 01 101 I 0
s . - : ut
% Device 3 (EtherCAT) 1- Device 3 (Ether | *° "7 T7 0 e fr e e . v
&', SafetylO Instance - Device 3 (EtherCAT, o =
- - Properties [l

4+ Add to Source Control «
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Writing Service Data

1  From [CoE - Online], access “Device read/write” for the target 10-Link master module.

2  Enter the values to be written in “Port,” “Index,” “Subindex,” “Length,” and “Data.” For
“Port,” select the port to which the target I0-Link device is connected.

3  After entering the values, double-click “Request” to open the [Set Value Dialog] screen. Set
[Enum] to “Write,” then click [OK] to execute the service data write operation.

(@l EX600-FVF test - TeXaeShell X' & Quick Launch (Ctr+Q P - B x
File Edit View Project Build Debug TWinCAT TwinSAFE PLC Tesm Scope Tools Window  Help
o |8-b-AedXT - -| Debug  ~| TwinCATRT (x64) - b Attach. - 2
Build 402467 (Loaded) + = i [@]7, 9 | exsoo-pe res - <local> - < safetyio
EX600-FVF test & X (1)
@e-lo-o|s- General EtherCAT ProcessData Plc  Slots  Startd Cof - Online [biag History Online
tion Explorer (Ctr+ P~ 4 General
> § Term4 (EL1004) - Update List Cautg 1 Single Update (] ow Offline Data There are no usable controls in this
b ™ Term 5 (EL2004) group. Drag an item onto this text
b ™ Term 6 (EL6910) il t add it to the toolbox
b ™ Term 8 (EL1904) Startup.. Online Module OD (AJE Port): |0
> ™ Term 15 (L2911
Jerm 20 (ELS0TT) Index Name Fiflos  Value ~
80450 Port 4 canfiguration v A (2) (3)
: = Safety Inputs 80480 Device readwrite 2<
N °D‘_‘° tﬂ_ 'ms‘ B048:02  Port RW Port 1(0) ; =
i i [ ]
aanosme no 804803 Index RW  0x0000(0) = | !
4 4 Module 3 (EX600-DY#8) a0t o W ool o I e
b W Digital output ! ubindex . . !
4+ ol Module 4 (EX600-LBB1 (n_n_n_n TS ) il L Enum wiite v
b IG-Link master inputs 804806 Data RW 0000000000 000000
b Wl 10-Link master autputs i z DOLRC P TR (CTE R .
4 ol Module 5 (EX600-LAB1 (4.4_4.4 * B0ST0 Analog range >d< Jean 1 1 o=
b ) 10-Link master inputs + 80520 Analog average fiter >2< Binery [ | [
i * 80531 s4<
b W 10-Link master outputs 80530 User set lower limit value . O @ Ow Oun On O
4+ Module G (EXG00-AMB) + 80540 User set upper limit value >d<
b ) Analog inputs + 80550 Fault/ldle value 24<
b W Analog outputs + BD80:0 Module parameters »4<
4 4 Module 7 (EX600-DX#D) * 80620 Counter limit value > 16 < =
b ) Digital inputs
4 & Module 8 (EX600-FVF 32 Valves)
> W Valve outputs Name Online Type Size  -Addre. In/Out UserD Linked to A
> W Westate 1 FS0E X 080000741C000.. FSOEE6TSE. 190 910  Input © TwinSateGraup1 EX600-E.
I R InfoData # US1 under volta 0 BIT 01 100 Input 0
‘4w ,':A,a”‘“g‘ # US2undervolte. O BIT 01 101 Inptt 0
2 Device 3 (EtherCAT) 1- Device 3 (Ether [l o oo voiis o o 0. RET R S} -
&', Safetyi0 Instance - Device 3 (EtherCAT, +
Error List b "
4 b Properties

4 Add to Source Control =
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13 Accessories

For selection, refer to the catalog.
(1) Valve Plate
EX600-ZMV1-A (for VQC)
Included items: Hex socket head screws (M4 x 6) x 2
Pan head screws (M3 x 8) x 4

EX600-ZMV3-A (for SY, JSY)
Included items: Hex socket head screws (M4 x 6) x 2
Pan head screws (M3 x 8) x 2

(2) End Plate Mounting Bracket
EX600-ZMA2

Included items: Pan head screw (M4 x 20) x 1

P-tight screws (4 x 14) x 2

EX600-ZMA3

Included items: Pan head screw with washer (M4 x 20) x 1
P-tight screws (4 x 14) x 2

(3) Intermediate Reinforcement Bracket
EX600-ZMB1 (for direct mounting)

Included items: Pan head screws (M4 x 5) x 2

EX600-ZMB2 (for DIN rail mounting)
Included items: Pan head screws (M4 x 6) x 2

-129-

O
5

No. DOC1161512



(4) Waterproof Cap (Pack of 10)
For EX9-AWES.. M8

For EX9-AWTS.. M12

(5) Markers (1 sheet, 88 pieces)

EX600-ZT1 %

(6) Assembled Connector
PCA-1446553 For EtherCAT®, M12 (4-pin), plug, D-coded
PCA-1578081 For power supply, 7/8 inch, socket, cable outer diameter 12 to 14 mm

(7) Power Cable
PCA-1558810 Cable with 7/8-inch connector, socket, straight, 2 m
PCA-1558823 Cable with 7/8-inch connector, socket, straight, 6 m
PCA-1558836 Cable with 7/8-inch connector, socket, right angle, 2 m
PCA-1558849 Cable with 7/8-inch connector, socket, right angle, 6 m
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(8) EtherCAT® Communication Cable
PCA-1446566 Cable with M12 connector, D-coded, plug, straight, 5 m, SPEEDCON compatible
EX9-ACO10EN-PSRJ Cable with M12 connector, D-coded to RJ45, plug, straight, 1 m
EX9-AC020EN-PSRJ Cable with M12 connector, D-coded to RJ45, plug, straight, 2 m
EX9-ACO30EN-PSRJ Cable with M12 connector, D-coded to RJ45, plug, straight, 3 m
EX9-ACO50EN-PSRJ Cable with M12 connector, D-coded to RJ45, plug, straight, 5 m
EX9-AC100EN-PSRJ Cable with M12 connector, D-coded to RJ45, plug, straight, 10 m
EX9-ACO05EN-PSPS Cable with M12 connectors, D-coded plugs on both ends, straight, 0.5 m
EX9-ACO10EN-PSPS Cable with M12 connectors, D-coded plugs on both ends, straight, 1 m
EX9-AC020EN-PSPS Cable with M12 connectors, D-coded plugs on both ends, straight, 2 m
EX9-ACO30EN-PSPS Cable with M12 connectors, D-coded plugs on both ends, straight, 3 m
EX9-ACO50EN-PSPS Cable with M12 connectors, D-coded plugs on both ends, straight, 5 m
EX9-AC100EN-PSPS Cable with M12 connectors, D-coded plugs on both ends, straight, 10 m
EX9-ACO05EN-PAPA Cable with M12 connectors, D-coded plugs on both ends, angled, 0.5 m
EX9-ACO010EN-PAPA Cable with M12 connectors, D-coded plugs on both ends, angled, 1 m
EX9-AC020EN-PAPA Cable with M12 connectors, D-coded plugs on both ends, angled, 2 m
EX9-ACO30EN-PAPA Cable with M12 connectors, D-coded plugs on both ends, angled, 3 m
EX9-ACO50EN-PAPA Cable with M12 connectors, D-coded plugs on both ends, angled, 5 m
EX9-AC100EN-PAPA Cable with M12 connectors, D-coded plugs on both ends, angled, 10 m

(9) 10-Link Communication Cable
EX9-AC005-SSPS Cable with M12 connectors on both ends, socket and plug, straight, 0.5 m
EX9-AC010-SSPS Cable with M12 connectors on both ends, socket and plug, straight, 1 m
EX9-AC020-SSPS Cable with M12 connectors on both ends, socket and plug, straight, 2 m
EX9-AC030-SSPS Cable with M12 connectors on both ends, socket and plug, straight, 3 m
EX9-AC050-SSPS Cable with M12 connectors on both ends, socket and plug, straight, 5 m
EX9-AC100-SSPS Cable with M12 connectors on both ends, socket and plug, straight, 10 m
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SMC Corporation

Tel: + 81 3 5207 8249 Fax: +81 3 5298 5362
URL https://www.smcworld.com

Note: Specifications are subject to change without prior notice and any obligation on the part of the manufacturer.
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