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Thank you for purchasing the UR-EE16DT |O-Link Master.

This manual includes the information required to use the UR-EE16DT I0-Link Master.
Please read this manual carefully before use, and fully understand the functions and
performance before using this product correctly. Also, keep this manual in a safe
place afterreading it, and always keep it handy.

Safety Precautions

Safety precautions for ensuring safe operation of this product are displayed as
follows with the following symbols.

Precautions listed here describe important information about safety. Make sure to
follow them accordingly.

Safety Symbols

/A\CAUTION

/=,

Do not touch this product or the cable with wet hands. Doing so may
damage the product.

When wiring this product, do so properly according to this manual and
specified instruction manuals.
Incorrect wiring can cause product failure or malfunction.

Connectonly specified cables to this product.
Use of cables other than those specified can cause malfunction.

Keep wiring separate from high voltage and motor circuits.
Using the same wiring can cause malfunction or failure.
If thisis unavoidable, shield with a conductor such as an earthed conduit.

Install this product as far away as possible from high-voltage equipment,
equipment that generates large switching surges and equipment that
generates noise, such as welding machines or inverter motors.

Use this product with the end plate (sold separately) mounted to the DIN
rail.Make sure locking mechanisms are locked before use.

Tighten the mounting screws that attach the power terminal block to the
main unit with a torque value of 0.25 N-m or less.

Do not apply torsional stress to cables. Doing so can cause cables and
connectors to malfunction.

Secure the communications cable drawn out of this product within lengths
of 30 cmto ensure no load is applied to the product.

Do not drop this product or subject it to strong impact or vibrations. Doing
so can cause malfunction.

This product generates heat during operation, so do not maintain physical
contact for long periods of time.
Doing so can cause low-temperature burns, etc.

Use this product within the rated range.

Do not cut power during communication.

Indicates that any improper operation or handling may

resultin moderate or minor injury, and in rare cases,
AWARNING serious injury or death. Also indicates a risk of serious
property damage.

Make sure to turn OFF the power before connecting or disconnecting
cables and connectors. Connection or disconnection while running can
cause malfunction.

Indicates that any improper operation or handling may
ACAUTION resultin minor injury or property damage.

Always hold the connector when connecting or disconnecting cables and
do not apply excessive force to cables.

When removing a connector, do not touch the terminals inside the
connector or allow foreign objects to getinside.

AWARNING

® Do not disassemble, repair, modify, deform under pressure, or attempt to
incinerate this product. Doing so may cause injury or fire.

Do not connect an actuator that does not support |O-Link to the channel of
this product setto 10-Link mode.

Depending on the operation of establishing |O-Link communication, the
actuator may repeat ON/OFF operation with an unintended short cycle.

Do not use this product in water or in a location where it may be exposed to water.
- Do not use this product if wet. Doing so may cause a fire or damage the product.

Make sure to turn OFF the I/O power supply before replacing the 10-Link
device.

& This product is not explosion-proof and should not be used around

flammable or explosive gases or liquids.
Doing so may cause ignition resulting in an explosion or fire.

When the program in the host master processes the process input data in
10-Link mode, make sure to confirm that the I0-Link Ready
flag is ON before executing the program.

&A& Do not use air dusters or any spray that uses flammable gas around the

product or on the inside of the product.
Doing so may cause ignition resulting in an explosion or fire.

When using power cables or commercially available switching regulators,
make sure the frame ground (FG) is grounded.

Do not use this product in environments other than industrial environments.
If used in other environments, it may cause induction and radiation interference.

Wait until after transient state (approx. 2 sec.) when power is turned ON
before use.

Do notinstall this product or its cables in any of the following locations.
Doing so may cause a fire, damage, or a malfunction.

1. Locations where dust, salt, iron powders, or vapor (steam) is present.

2. Locations subjected to corrosive gases or flammable gases.

3. Locations where water, oil, or chemical splashes may occur.

4. Locations where heavy vibrations orimpacts may occur.

5. Locations where the ambient temperature exceeds the rated range.

6. Locations subject to rapid temperature changes

(or where condensation occurs).
7. Locations with strong electric or magnetic fields.
8. Outdoor locations or locations subject to direct light.

>

Do not use the product at voltages or with AC power supplies that exceed
the rated voltage. Doing so may cause a fire or damage the product.

If the field network fails, the process output data is held or cleared according

to the "IO-Link and network error handling” of the Master parameters in this
product. Italso holds or turns off PNP/NPN output data. At this time, take safety
measures outside this product so that the system works on the safe side.

If the 10-Link communication fails, the process input data is held or cleared
according to the "IO-Link and network error handling" of the Master
parameters in this product. At this time, take safety measures outside this
product so that the system works on the safe side.

Whatto do in the event of a malfunction such as smoke being emitted from the product:

If you detect any malfunction including emission of smoke, abnormal smells
or sounds, or the body becoming very hot, immediately stop operating the
product and turn off the power. Failure to do so can cause fire.

Repairing the product is dangerous and should in no way be performed by
the customer. Contact an OPTEX FA sales representative for repairs.

e & Opb

What to do if water enters the product:

If water or any other liquid enters the product or the cable, immediately
stop operating the product and turn off the power. Using the product in this
condition may cause a fire.

e

Make sure to attach the protective cap when the connector of this product
isnotattachedto a cable.

Make sure to use anisolation transformer for DC power supply.

If a surge occurs in the power supply used, use a surge absorber
forthe source of generation.
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If this product used in a manner not specified by the manufacturer, the
protection provided by this product may be impaired.

1. Included items
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o UR-EE16DT unit
e Power terminal block

e This instruction manual
® 2x Protective cap for RJ45 connector:
(attached to the unit)

*If the terminal block is lost or damaged, order the following model.
Power terminal block: UR-FP5P

2. Dimensions
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3. Installation

Follow the steps below to install this product.

1. Place the upper groove on the DIN rail
upper edge of DIN rail.

2. Push the lower side from the front.

3. Slide the DIN rail mounting hook
up to lock the productin place.

Install this product at least 10mm Pushl:> ]
away from an adjacent device and
structure. DIN rail mounting hook /

- Configuration software for the field network
« UR Master Manager

Field network master

Field network communication

10-Link Master (this product)

I R, VB 10-Link communication or SIO
' : @ IO-Link
: l OPTEX FA
¢ s g 10-Link gateway
T uC2-10L
10-Link devices OPTEX FA displacement
(up to 16 units) sensor amplifier units

OPTEX FA fiber amplifiers

5. Setting IP Address

For the private IP address of this product with the first 3 octets of
"198.168.0", set the 4th octet with the rotary switches, before turning
onthe power.

For a global address, set the IP address on M82 of the master menu.
This is valid only when the network type is EtherNet/IP, Ethernet and
Modbus/TCP, or CC-Link |IE Field Basic.

Rotary switch for setting the least significant digit of
the IP address of this product (n of 192.168.0.n)

Set the 4th octet of
IP address

Multiply the upper
value by 16 and add
itto the lower value.

il
LSBof IPadrs

6. Connection

When inserting or removing wires from the terminal block, press the
open/close key (orange part) while inserting/removing.

Inthe case of ferrules, they can be inserted without pressing the
open/close key, but when pulling them out, press it in while doing
s0. Pulling out without pressing in the key may damage the terminal
block.

The recommended crimping tool is CRIMPFOX 6 from PHOENIX
CONTACT. When using a crimping tool other than the recommended
one, use a type that crimps from the top and bottom (2 directions).
If other tools are used to crimp and insert the terminal block, the
terminal block may be damaged when pulling it out.

Il Wiring to the Power Terminal Block

+24V and 0V terminals on the upper row can be used to supply
power to L+ and M in the left of upper row or other devices.

Power terminal black The upper and lower terminals are connected internally.

r
M Le b Py OV 42y

® Electric wire insertion port (round hole)

Open/close key (orange)

el |t

Each power should be supplied to the following terminals.

— Unit power supply +24V
Unit power supply OV
FG (a resistance of 100 ohm or less)
1/0 power supply L+
1/0 power supply M

Jumper wires to supply power from the unit
power supply (+24V, 0V) to the 1/O power
supplies (L+, M).

Wires to connect a 24 VDC power supply.
This shows a case where power is supplied
from the unit power supply (+24V, 0V) to
the 1/0 power supplies (L+, M).

Can be used to Remote I/0 units
or external devices.

124V —
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Power supply for |/O;

Power supply for
terminals, M and L+

operation of this unit

Applicable wires should be between AWG 24 to 16 with a rated
temperature of 75°C or higher.

Aferrule, single or stranded wire can be inserted to the terminal hole.
The stripped length of single or stranded wire should be 10 mm.
Cable length: Maximum 30 m (between power supply and 10-Link master)
The recommended ferrule is Al 0.5-10 WH (AWG20) from PHOENIX
CONTACT. For dimensions and ferrules other than AWG20, refer to
the UR-ES16DT/UR-EE16DT User’s Manual.

Il Wiring to the e-CON connector for devices

Corresponds to channels 0 to 7 in order from the left.
e CON connector for devices (4poles)
s CON plug connector
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Corresponds to channels 8 to F in order from the left.

Use wires with a temperature rating of 75°C or higher.
The size of the stranded wire should match the specifications of the
e-CON plug connector used.

Cable Length: Maximum 20 m (between |0-Link master and 10-Link device)



[l Field Network Connection

Connectors and Cables

If the network type is EtherCAT, connect the upstream side (master
side) on the Ethernet cable to Ethernet connector P1 and the
downstream side to Ethernet connector P2.

If it is not EtherCAT, it can be connected to either the left ot right

Ethernet connector.

Use an Ethernet cable (CAT.5) that conforms to the standard
(1000BASE-T, 100BASE-TX, 10BASE-T).

For details, refer to the user's manual of each field network master.

Network topology

It depends on the field network type.

Example) For EtherNet/IP, star configuration, linear bus
configuration, or device level ring configuration

For details, refer to the user's manual of each field network master.

7. Part Names
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No. Name Function

(1) EVENT LED (yellow) Blinks while an eventis occurring on one of the
connected |0-Link devices.

(2) ALARM LED (red) Blinks while this product is detecting an error.

(3) POWER LED (green) The status of the unit power supply of this
productis displayed.

(4) /O PWR LED (green) The status of the /O power supply is displayed.

(5) RUN LED (green) Lights when the internal IC of the field network
starts up.

(6) NTWK ST LED (green) Displays the status of the field network communication.
llluminated: Normal communication
Blinking: Communication interruption
Off: Not communicating

(7) Display Displays settings and status.

(8) [ T 1key Operate menu settings.

9) [« Tkey

(10) [—Tkey

(11) [ Ikey

(12) [CANCEL] key

(13) [ENTER] key

(14) The 4th octet setting switch | Sets the 4th octet of unit's IP address that is

for this product's IP address | sum of the value on the upper switch multiplied

by 16 and the value on the lower switch.

(15) Ethernet connector P1 PORT1 connector (RJ45 connector) for the field
network connection
For EtherCAT, itis IN

(16) Ethernet connector P2 PORT2 connector (RJ45 connector) for the field
network connection.
For EtherCAT, itis OUT.

(17) DATA LED (yellow) Lights when data is being sent/received via

(18) DATA LED (yellow) Ethernet.

(19) LINKLED (green) Lights when the Ethernet connection is

(20) LINK LED (green) enabled.

(21) 0to F LEDs (orange) Display the ON/OFF status of inputs or outputs.

(22) e-CON connector for L+ :Supplies 24 VDC to input/output devices.

devices M :Supplies 0V to input/output devices.

1/0 :Supplies signals to input/output devices.

(23) Power terminal block (OV, +24V) | Supplies unit power (+24V, 0V), FG, and 1/0 power (Lt, M).

(24) DIN rail mounting hook The partwhere the lower hook on the back of
this product slides for attaching/removing the
product to/from the DIN rail.

(25) SF/RUN/MS LED Displays the status of the field network.

(26) BF/ERR/NS LED

(27) @ Pressing this button will show an error message
on the display.

8. Specifications

B General Specifications

Item

Specifications

Power supply voltage

24VDC +/-15% (SELV and LIM power supplies, or
UL 1310 Class 2 power supplies) *1

Current consumption

195 mA

Insulation resistance

5 megohm or more (between external power
supply and unit power supply at 500 VDC)

Input/output common

Sink/source switchable per channel

Field network: 2x RJ45 socket

Power supply: Spring clamp terminal block, 5

Connectors L

positions x 2 rows

Input/output: 16 x 4-pole e-CON connector for devices
Indicators POWER LED (green), EVENT LED (yellow), ALARM

LED (red), I/O LED (orange)

OLED (Display language: English, Japanese,
Display Simplified Chinese, Traditional Chinese, Korean,

French, Spanish, German, Portuguese, Italian)

Operating temperature/

0to +55°C/5t0 95% RH *2

humidity (no freezing or condensation)
Storage temperature/ | -25to +75°C/5 to 95% RH
humidity (no freezing or condensation)

Vibration resistance

IEC 61131-2 compliant

Environmental | 5k resistance

IEC 61131-2 compliant

resistance
Atmosphere No corrosive gas
Operating altitude | 0to 2000 m
Installation location | In door use
Degree of protection | IP20 (Not UL Certied)
Overvoltage category Ilorless
Pollution degree 2orless

Applicable | EMC

EMC Directive (2014/30/EU)

regulations | Environment

RoHS Directive (2011/65/EU), China RoHS (Regulation 32)

Applicable standard

EN61131-2

NRTL certification

UL Listed
Programmable Controllers Certified for US and Canada

Company standards

Noise resistance: Feilen Level 3 cleared

Compatible DIN rail

TH35-7.5Fe, TH35-7.5Al

Cable Length

Between power supply and 10-Link master: Maximum 30m
Between |0-Link Master and 10-Link device: Maximum 20m

Compatible wire

Power terminal block: AWG 24 to 16
e-CON connector for devices: Depends on e-CON
plug specifications

Housing: PC
Keys and DIN rail mounting hook: POM

accessories

Blaisna Terminal block: PA
e-CON connector for devices: LCP
) Approx. 165 g
L (including terminal block, when not wired)
Instruction manual, Power terminal block
Included

2x Protective caps for RJ45 connector
(attached to the unit)

*1. Use a Class 2 power supply or a power supply compliant with SELV (Safety Extra-Low
Voltage) circuit and LIM (Limited Energy Circuit) circuit standards.

*2. When used as a UL certified product, the following must be applied.
Total value of I/0 output load current: 2.0A/16 points or less, specified ambient temperature: 0to 55°C

2.5A/16 points or less, specified ambient temperature: 0 to 50°C

[ Functional Specifications

Item

Specifications

Basic 10-Link
communication

Cyclic communication, acyclic communication, event
communication

Allocation of process

to this product

Process data can be automatically allocated from the actual
data of 10-Link devices | I0-Link devices or manually set for each channel

10-Link devices
verification
product.

For each channel, the type of connected |O-Link device (*)
can be verified with that of the 10-Link device registered in this

*Model ID only, model ID plus serial number, or model ID plus
model name can be selected for each channel.

1/0 operation for

Holding or clearing process data or PNP/NPN output data can
communication errors | be specified when |O-Link communication or field network
communication is disconnected.

Il Field Network Communication Specifications

Item

Specifications

Network type

Selectable in the setting menu:
- EtherNet/IP (default)

- Ethernet and Modbus/TCP

- CC-Link IE Field Basic

- EtherCAT

Communication port

2x RJ45 socket

EtherNet/IP specifications

Item

Specifications

Field network communication protocol

EtherNet/IP

Applicable version

Ethernet/IP adapter

Transmission speed

10 M (10BASE-T), 100 Mbps (100BASE-TX)

Cable

Twisted pair cable (STP)
Category 5/5e or higher

Ethernet connection type

Star configuration, linear bus configuration, or
device level ring configuration

Distance between nodes

Within 100 m

IP address configuration

Static IP address only

Ethernet and Modbus/TCP specifications

Item

Specifications

Field network communication
protocol

Modbus TCP/UDP communication or socket
communication

Transmission speed

10 M (10BASE-T), 100 Mbps (100BASE-TX)

Cable

Twisted pair cable (STP)
Category 5/5e or higher

Ethernet connection type

Star configuration, linear bus configuration

CC-Link IE Field Basic specifications

Item

Specifications

Field network communication
protocol

CC-Link IE Field Basic communication or UDP
socket communication

Transmission speed

100 Mbps (100BASE-TX)

Cable

Twisted pair cable (STP)
Category 5/5€ or higher

Ethernet connection type

Star configuration, linear bus configuration

EtherCAT specifications

Item

Specifications

Field network communication protocol

EtherCAT

Transmission speed

100 Mbps (100BASE-TX)

Cable

Twisted pair cable (STP)
Category 5/5e or higher

Ethernet connection type

Daisy chain configuration, branch wiring
configuration and ring type.

Il 10-Link Specifications

Item

Specifications

Basic O-Link communication

Cyclic communication, acyclic
communication, event communication

10-Link revision

1.1and 1.0

Communication speed

COM1 (4800 bps) / COM2 (38400 bps) /
COMB (230.4 kbps)

Physical layer

10-Link-compliant

Minimum cycle time

0.3 ms

Number of ports

16

1/0 assignment

Switchable in the following 6 modes by
setting for each channel:

+ Disable mode

+ 10-Link communication mode

+ SIO(PNP input) mode

+ SIO(NPN input) mode

- SIO(PNP output) mode

+ SIO(NPN output) mode

Input Specifications

[l Input/Output Specifications

Item

Specifications

Rated input voltage

24\/DC +/-20% (SELV and LIM power supplies,
or UL 1310 Class 2 power supplies) *1

Rated input current (typical)

PNP: 5.5 mA, NPN: 5.0 mA

Insulation method

Transformer, photocoupler insulation

Maximum number of
simultaneous input points

100% simultaneous ON

Item Specifications

Voltage and currentat ON PNP: 15VDC or higher, 5.5 mA or higher,
NPN: 13 VDC or higher, 3.0 mA or higher
Note: NPN is the voltage seen from the 24 V side.

Voltage and current at OFF PNP: 10 VDC or less, 2.0 mA or less,
NPN: 8 VDC or less, 2.0 mA or less

Note: NPN is the voltage seen from the 24V side.

PNP: 5.5 mA with constant current circuit
load, NPN: 4.7 kQ

Input resistance

Input response time 0ms, 0.1 ms, 1ms, 5ms, 10 ms, 20 ms

(default: 0 ms)

Functions | Inputrelated - Input hold time
« Input filter time

- Encoder input (high-speed counter function)

*1. Use a class 2 power supply or a power supply that conforms to the SELV (Safety Extra-Low
Voltage) and LIM circuit (Limited Energy Circuit).

Output Specifications

Item Specifications

Rated load voltage 10.8t026.4VDC (SELV and LIM power supplies,
or UL 1310 Class 2 power supplies) '

Maximum output load current Per point: 0.2 A max.

Total of 16 points: 2.5 A or less

Maximum inrush current Current limitation by over-current

protection function (0.5A)

OFF output leakage current 0.1 mAorless (0.2 mA or less for NPN output)

Maximum output voltage drop
(when ON)

PNP: 1.8V, NPN: 1.6 V

Surge suppressor Zener diode

Output response time 0.1 msorless

*1. Use a class 2 power supply or a power supply that conforms to the SELV (Safety Extra-Low
Voltage) and LIM circuit (Limited Energy Circuit).
*2. When used as a UL certified product, the following must be applied.
Total value of I/0 output load current: 2.0A/16 points or less, specified ambient temperature: 0 to 55°C
2.5A/16 points or less, specified ambient temperature: 0 to 50°C

9. Reference Manual

For details, refer to the following manual.

Manual name No.
UR-ES_UM-E-XxX-XXXX

Common Edition

EtherNet/IP Edition

Ethernetand Modbus/
TCP Edition

CC-Link IE Field Basic Edition

10-Link Master UR-ES-EI_UM-E-xxX-XXxX

UR-ES16DT,
UR-EE16DT
User's Manual

UR-ES-EM_UM=-E-XXX-XXXX

UR-ES-CL_UM-E-Xxx-XXXX

EtherCAT Edition UR-ES-EC_UM-E-Xxxx-xXXX

*This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment.

This equipment generates, uses, and can radiate radio frequency energy and, if not installed

and used in accordance with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his own expense.

e Support for the China RoHS directive

@ For details on the support for the China RoHS (the Administrative Measure on the Con-
u trol of Pollution Caused by Electronic Information Products), see the following website.
https://www.optex-fa.com/rohs_cn/

OPTEX FA CO.,LTD.

[Headquarters]
91 Chudoji-Awata-cho, Shimogyo-ku, Kyoto 600-8815 JAPAN

TEL +81-75-325-1314  FAX +81-75-325-2936
https://www.optex-fa.com
|



