FKEYENCE

Industrial Wireless system
WS-1000 series
WS-A01/B01/G01

Instruction manual
Read this manual before using the product in order to achieve maximum performance.
Keep this manual in a safe place after reading it so that it can be used at any time.

Introduction

This manual explains the handling method, operation procedure, and precautions of the WS-1000 series.
Take care to store this manual in a convenient location so that it is readily accessible for reference
whenever necessary.

Please take care that the personnel who will actually operate the product have access to this manual.

M How to see symbols on the product

J:‘ means functional ground terminal.
i — 11

=== means direct current.

Safety Precautions

®Symbols

The following symbols alert you to important messages. Be sure to read these messages
carefully.

Indicates a hazardous situation which, if not avoided, will result in death or
serious injury.

A\ DANGER

Indicates a hazardous situation which, if not avoided, could result in death or

4D WARNING serious injury.

Indicates a hazardous situation which, if not avoided, could result in minor or

A\ cauTioN moderate injury.

Indicates a situation which, if not avoided, could result in product damage as

NoTicE well as property damage.

2

Indicates cautions and limitations that must be followed during operation.

\, Point Indicates additional information on proper operation.




®General precautions

A\ DANGER

Do not use this product for the purpose to protect a human body or part of a
human body.

This product is not intended for use as an explosion-proof product. Do not use this
product in a hazardous location and/or potentially explosive atmosphere.

Do not use this product in an application which requires functional safety. It
should not be used in situations where death or serious property damage is
possible, such as nuclear power plants, on aircraft, trains, ships, or vehicles, used
within medical equipment, playground equipment, roller coasters and other rides,
etc.

Provide a safety circuit that does not pass via the programmable controller to
enable failsafe operation of the entire system in the event that the programmable
controller fails.

Output circuit or internal circuit malfunctions sometimes prevent control from
being performed normally. Be sure to provide a safety circuit in control systems
where circuit malfunction may lead to fire or other serious accidents.

Do not touch it as it may be hot during power-up or immediately after stopping.

A&\ CAUTION

Please be sure to check that the function and performance of this product are
working properly at start of work or operation.

If the equipment is used in a manner not specified by the manufacturer, the
protection provided by the equipment may be impaired.

NOTICE

Proceed with care when modifying the product, or when using it in a manner that
falls outside of the ranges indicated in its specifications, as KEYENCE is unable to
guarantee device functionality or performance in such situations.

Use this product in combination with other devices only after careful
consideration, as it may fail to satisfy its functionality and performance
capabilities as a result of the conditions and environment in which it is used.




Precautions on Regulations and Standards

BFCC Regulations (WS-A01/B01/G01)
This product complies with the following FCC regulations.
. Applicable regulation
FCC Part 15 Subpart B Class A Digital Device, FCC Part 15 Subpart C, FCC Part 15 Subpart E
. Operation is subject to the following two conditions: (1)This device may not cause harmful interference,
and (2) this device must accept any interference received, including interference that may cause
undesired operation.

Note: 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.

FCC Caution

Any changes or modifications not expressly approved by the party responsible for compliance could void

the user’s authority to operate the equipment.

This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.

5150 to 5250 MHz and 5925 to 7125 MHz bands are restricted to indoor operations only.

a. FCC regulations restrict the operation of this device to indoor use only.

b. The operation of this device is prohibited on oil platforms, cars, trains, boats, and aircraft, except that
operation of this device is permitted in large aircraft while flying above 10,000 feet.

c. Operation of transmitters in the 5925-7125 MHz band is prohibited for control of or communications
with unmanned aircraft systems.

-Compliance with FCC requirement 15.407(c)
Data transmission is always initiated by software, which is the passed down through the MAC, through
the digital and analog baseband, and finally to the RF chip. Several special packets are initiated by the
MAC. These are the only ways the digital baseband portion will turn on the RF transmitter, which it then
turns off at the end of the packet. Therefore, the transmitter will be on only while one of the
aforementioned packets is being transmitted. In other words, this device automatically discontinue
transmission in case of either absence of information to transmit or operational failure.

Note: The country code selection is for non-US model only and is not available to all US model.
Per FCC regulation, all Wireless LAN product marketed in US must fixed to US operation channels only.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment.
This equipment should be installed and operated with minimum distance 24cm between the radiator & your body.



Location and Use (WS-GO01)
Indoor production line under various harsh environment (Dirty, also water and chemicals are used.),
WS-1000 series are used for communication between fixed equipment.

WS-GO01 is limited to use in indoor environments. Installing in an outdoor environment,
changing antenna design or changing RF output settings will violate FCC regulations and could
lead to serious federal penalty.

This product is designed for specific application and needs to be installed by a qualified
personal who has RF and related rule knowledge. The general user shall not attempt to
install or change the setting.

The product shall be installed at a location where the radiating antenna can be kept XXcm
from nearby person in normal operation condition to meet regulatory RF exposure requirement.
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BCE and UKCA Markings

Keyence Corporation has confirmed that this product complies with the essential requirements of

the applicable EU Directive(s)and UK regulations, based on the following specifications. Be sure to consider

the following specifications when using this product in the Member States of European Union in the United Kingdom.

RE Directive (CE) and Radio Equipment Regulations (UKCA) (WS-A01/B01/G01)

-Frequency band of operation: Maximum radio-frequency power

2412 to 2472 MHz: 19.86 dBm (WS-A01)

5180 to 5240 MHz: 22.89 dBm (WS-A01)

5955 to 6415 MHz: 22.82 dBm (WS-A01) : 22.77 dBm (WS-B01)

-The device is restricted to indoor use only when operating in the 5150 to 5250 MHz and 5955 to 6415MHz
frequency range.
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Remarks: These specifications do not give any guarantee that the end-product with this product incorporated
complies with the essential requirements of EMC Directive (Electromagnetic Compatibility Regulations)

and RE Directive (Radio Equipment Regulations). The manufacturer of the end-product is solely

responsible for the compliance on the end-product itself according to these Directives and UK regulations.

This device complies with Directive 2014/53/EU and UK Radio Equipment Regulations 2017 SI 2017/
1206. issued by the Commission of the European Community.

- Declaration of Conformity

Please added certification standard in your user manual which depended on the test standards your
device performed. or

- If the DoC should be a simplified version, please take below as reference —

Hereby, Keyence Corporation declares that the radio equipment type [designation of type of radio
equipment] is in compliance with Directive 2014/53/EU and UK Radio Equipment Regulations 2017
S12017/1206.

The full text of the EU declaration of conformity is available at the following internet address: https:/
/www.keyence.com/
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BUL Certification
This product complies with the following UL and CSA standards, and has been certified by UL.
-UL File No. E207185
-Category NRAQ, NRAQ7

-Applicable standard UL61010-1, UL61010-2-201, CAN/CSA C22.2 No0.61010-1, CAN/CSA C22.2
No0.61010-2-201

Be sure to consider the following specifications when using this product as a UL certified product.
-Use AWG #16 to #22 copper wires (stranded wires) with a temperature rating of 105 °C or higher, and

strip off 7 mm of the wire’s insulation for the wiring for the terminal block.
-Indoor use only.

-Install this product at the altitude of 2000 m or less.
-Use this product with one of the following power supplies.

- UL/CSA certified power supply that provides Class 2 output as defined in the NFPA70 (NEC: National
Electrical Code) and CEC (Canadian Electrical Code).

- UL/CSA certified power supply that has been evaluated as a Limited power Source as defined in
UL60950-1 and CAN/CSA-C22.2 No. 60950-1.

-Ensure the circuits to be connected to the input/output terminals are SELV circuits.

Checking the Package Contents

Wireless units
*‘WS-A01/B01/G01

4 N/ N\
WS-A01/B01 WS-G01

LL LS SIS

Mounting screws
Mounting screws Torx screw M4x 4pcs

— | s rS

Mounting screws

k Torx screw M5x 4pcs /

.

Unit x1



WS-A01/B01

Name and Function of each parts

WS-G01

Function

Antenna

Wireless antennas are internal.

Wireless Status Indicator

These indicate the wireless status see below table)

Ethernet port (LAN)

RJ45 (WS-A01/B01) supports 1000BASE-T/100BASE-TX

M12 connector(WS-G01) supports 1000BASE-T/100BASE-TX

LINK/ACT

Green On :It is linking properly.
Green blinking :It is linking properly while sending or receiving data.
Off It is not linked.

Power supply

Terminal block (WS-A01/B01) is for connecting the power supply(DC18-30V)

M12 Connector(WS-G01) is for connecting the power supply(DC18-30V)

Reset switch

By pressing and holding 3 seconds or longer, you can return the unit
settings to default status.

Mounting holes

Mounting used with these holes (x4)

Wireless Status LED table (WS-A01/B01/G01)

LED status Normal mode Initial setting mode
ON Connected -
Green [Blinking slowly Standby mode -
Blinking(fast) Test mode -
ON - Connected
Orange [Blinking slowly - Standby mode
Blinking(fast) - Test mode
Red ON _ Error -
ON blinking Error(Test) -
Dark Red [ON System booting




Ethernet Port(WS-G01)
M12 Male X-coded

Ethernet cable Ethernet M12-RJ45 Conversion

Cables
(M12 X-coded
8-pin)
NFPA79-
. - compatible

OP-88664 (2 m) connector
OP-88665 (5 m) M12 D-coded 4-pin
OP-88666 (10 m) OP-88633

Power supply connector(WS-G01)

M12 MALE L-coded
PIN Name
FE 1 |DC 24V
1 b% 4 2 |NC
ﬁb 3 GND
5 3 4 NC
Cables
Appearance Description Model Length
OP-88782 2m
EI:[]D (e | Mi2female & loose wire power supply cable | OP-88783 5m
OP-88784 10m
OP-88785 03m
(I IEscdl T | mi2female ¢+ M12 male power supply cable | OP-88786 2m
OP-88787 10m




Specifications

General specifications

Item

WS-A01 | WS-B01 | WS-G01

Power supply voltage

DC 24V(£25%)

Power consumption

750mA(max.)

Surrounding air temperature

0 to +50°C ( no freezing)

Relative humidity

Up to 85%RH (no condensation)

Storage temperature

-20 to 60°C

Storage humidity

Up to 85%RH (no condensation)

Operating atmosphere

No excessive dust or corrosive gases

Operating altitude

2,000m or less

Pollution degree

3

Insulation resistance

50MQ or more
(500V DC megger used to perform measurements
between the power terminal and case

Vibration resistance

10 to 500Hz Power Spectral Density:
0.033G2/Hz X, Y, Z direction

Protection level

N/A IP67*

Weight

Approx. 500g Approx. 1kg(T.B.D.)

* IP67 is for indoor use only

< Necessity of Waterproof & Dustproof in factory>

The harsh environment in factories, which generates dust and fine particles and uses water during equipment cleaning,
combined with long periods of equipment usage, can lead to equipment failure, decreased production efficiency,

and shortened equipment lifespan. To prevent these issues, waterproof and dustproof equipment can be used to
equipment can be used to prevent water and conductive particles from entering the equipment,

thereby avoiding equipment failure.

Additionally, in factories, there are often environments where oil mist is present.
Even in such environments, protecting the electronic circuits of the equipment can have a secondary effect

of preventing equipment failure.

Performance specifications

Item WS-A01 | WS-B01 | WS-GO1
Standards IEEE802.11a/b/g/n/ac/ax
Band 2.4/5/6GHz 6GHz 2.4/5/6GHz
2.4GHz 20/40MHz NA 20/40MHz
Band width 5GHz 20/40/80MHz NA 20/40/80MHz
6GHz 20/40/80/160MHz
Antenna Internal (Omni-directional)
Backhaul (6GHz only) WPA3-SAE
. WEP WEP
Security .
Access Point (2.455GHz only) | WPA2-PSK/AEP N/A WPA2-PSK/AEP
WPA3-SAE WPA3-SAE
LAN Data rate 100BASE-TX/1000BASE-T
Connector R145 | M12




Installation (WS-A01/B01)

Mounting using OP-88802 Mounting using OP-88801

Attaching the optional L type mounting bracket (OP-88802)
Attach the bracket using the screws included WS-A01/B01

Attach the bracket on bottom side, and then fix the bracket with the screws.
¢ Tightening torque:1.4 to 1.6 N.m

Mounting Example
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Attaching the optional mounting for pole (OP-88803)

Use hexagon wrench in 4mm
Use prepare @12 brace separately




Attaching the optional U type mounting bracket (OP-88801)
1. Attach the bracket using screws included with WS-A01/B01

2. Fix the base part using screws(M5).

3. Attach to the base part and then rotate.

4. Tighten the crown by hand.

Mounting example
* Tightening torque: 1.4 to 1.6 N.m

? Bracket
N~ /

)

< ~ _d o Crown

Base part



Installation (WS-GO01)

Attaching the optional L type mounting bracket (OP-88803)

Attach the bracket using the Torx screws included with WS-G01

Attach the bracket on bottom side, and then fix the bracket with the screws.
e Tightening torque:1.4 to 1.6 N.m (M4)/ 2.8 to 3.2 N.m(M5)

Mounting examples

e

Torx crews (M5)x4pcs

Cables(WS-GO01 only)
Connecting the cable

® When supplying power with the Power cable

-Align the pins of the connector

for the power cable with the

protrusion connection of the cable />
connector, and connect the cable 7 < ‘\l
to the sensor. And then, tighten il 7
the connector by turning the screw
on the connector in the clockwise
direction.

Adjust the pins and

-Tightening torque : 0.6 to 0.8 N.m ! ‘
the pin connection

When connecting the connector, insert it without tipping and tighten it well.
If the tightening is weak, vibration can loosen the connector and cause bad

connections.
Also, the enclosure rating may not be maintained with loose connection.

* After tightening the connector screw by hand, retighten it approximately 90° to 120°
with pliers or similar tool.

Connect the Ethernet cable in the same way as needed.



Installation cautions

HInstallation environment

Do not install WS-1000 Series devices in the following locations:

¢ Locations outside. Indoor use only( based on Radio Law )

¢ Locations where series devices are exposed to direct sunlight.

e Locations where the surrounding air temperature range exceeds 0 to +50°C.

e | ocations where relative humidity exceeds 85% RH.

e | ocations subject to condensation due to rapid change in temperature.

* Locations where corrosive or flammable gases are present.

e L ocations where there is excessive dust, salt, iron powder, or soot.

e L ocations where series devices are subject to direct vibrations or mechanical shocks.

* Locations where series devices are exposed to splashes of substances such as water*1, oil,
chemical agents.*1

* Locations where strong magnetic or electrical fields are generated.

e Locations where the altitude exceeds 2,000 m.

*1 WS-GO01 is waterproof and dustproof (IP67).

Ml Installation orientation

When installing, make sure that the ventilation on the top and Connectors on the bottom.
Laying down or inverted placement is prohibit.

- Surrounding space
Install it in a place where there is good visibility. Be sure to install it 10 mm or more away in the horizontal
orientation, and 30 mm or more away in the vertical orientation from the surrounding walls and other devices.

=1

Leave a space of 10 mm ‘
in the horizontal orientation,
and a space of 30 mm

in the vertical orientation ‘

S
30mm

for heat dissipation.

\, pont When the ambient temperature (on bottom surface of unit) exceeds the upper limit of
ambient operating temperature, lower the temperature, for example, by installing
forced air cooling or providing more space around the unit to improve ventilation.




Inspection and Daily Care

- Inspection

When the Power Supply Unit or other units are used for a long time, connectors may become
loose. Continued use in this state may lead to malfunction.

For this reason, periodically inspect the body and wired sections on the unit.

The main inspection items are as follows:

¢ Are the connections on each unit disconnected or loose?

e Are the connector connections disconnected or loose?

¢ Are the screws on the terminal block loose?

¢ Are the wiring cables between units and other devices damaged?

- Daily Care

The Power Supply Unit and other units become dirty through prolonged use.

Wipe off any dirt on the units with a clean, dry cloth.

Remove any dust or dirt on connectors and other small parts with a cotton wool bud after once
disconnecting the connector.

Connecting and Setting Power Supply

@ Terminal Block Specifications

ltems Description
Compatible cable size AWG24 to 16 (0.2mm2 to 1.3mm2)
Stripped cable length 10 mm

® Cables
Cables used for terminal blocks
(1) When using a stranded and solid wire as itis

(a) Ensure that no wire strands are coming out of the end of
stranded wires.

(b) Do not solder the ends of wires.

10mm
(2) When using a ferrule terminal with an insulating Insulating sleeve
sleeve.
Depending on the thickness of the wire's sheath, it Contact part
may be difficult to fit into an insulating sleeve. ) N\
Refer to the outline drawing when selecting wires @
10 mm
20to 2.5 mm
14.5t0 16 mm
Recommended manufacturer Model name Contact sectional area Contact part length
Al 0.25-10YE 0.25mm? 10mm
Phoenix Contact Co., Ltd. Al 0.34-10TQ 0.34mm? 10mm
Al 0.5-10WH 0.5mm? 10mm




® Connecting to terminal blocks
The procedure for connecting wires to the terminal blocks is as follows.

1 Remove the terminal block from the
controller.

ReferencelJ

When shipped, the power connector is packaged
in a connected state.

2 While pushing the A part with a screwdriver,
insert the wire in the B part.

3 Release the screwdriver after inserting it all
the way.
Pull the wire slightly and make sure it is fixed.

4 Attach the terminal block to the controller.

H Precautions on grounding

e Ground each device separately using D-type grounding facilities. Ensure that the
grounding resistance in this situation is 100 or less.

e |f separate grounding is not possible, ground all the devices from a common point. In
this situation, all cables must be the same length.

e |f the power wiring is placed close to the functional ground wires, that may cause
operational malfunctioning due to the influences of high voltages and high currents.
Keep the functional ground wires and the power wiring apart from each other by 100
mm or more.

her ther Other
Main bod quipment Main bo quipment Main body equipment

& &

D-type ground (type 3 ground)
Ground resistance 100 Q or less

NI L2
A“\X/B

D-type ground (type 3 ground)
Ground resistance 100 Q or less

NP

A>B
A<B




Dimensions

= WS-A01/WS-B01
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mWS-G01

Under construction
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WARRANTIES AND DISCLAIMERS:

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of
one (1) year from the date of shipment. If any models or samples were shown to Buyer, such models
or samples were used merely to illustrate the general type and quality of the Products and not to
represent that the Products would necessarily conform to said models or samples. Any Products
found to be defective must be shipped to KEYENCE with all shipping costs paid by Buyer or offered to
KEYENCE for inspection and examination. Upon examination by KEYENCE, KEYENCE, at its sole
option, will refund the purchase price of, or repair or replace at no charge any Products found to be
defective. This warranty does not apply to any defects resulting from any action of Buyer, including
but not limited to improper installation, improper interfacing, improper repair, unauthorized
madification, misapplication and mishandling, such as exposure to excessive current, heat, coldness,
moisture, vibration or outdoors air. Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only
suggestions, and it is Buyer’s responsibility to ascertain the fithess of the Products for Buyer’s
intended use. KEYENCE will not be responsible for any damages that may result from the use
of the Products.

The Products and any samples (“Products/Samples”) supplied to Buyer are not to be used
internally in humans, for human transportation, as satety devices or fail-safe systems, unless
their written specifications state otherwise. Should any Products/Samples be used in such a
manner or misused in any way, KEYENCE assumes no responsibility, and additionally Buyer
will indemnify KEYENCE and hold KEYENCE harmless from any liability or damage
whatsoever arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY
DISCLAIMED. IN NO EVENT SHALL KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY
PERSON OR ENTITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR
CONSEQUENTIAL DAMAGES ﬂINCLUDING, WITHOUT LIMITATION, ANY DAMAGES RESULTING
FROM LOSS OF USE, BUSINESS INTERRUPTION, LOSS OF INFORMATION, LOSS OR
INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE COST OF PROCUREMENT
OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING OUT
OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF
KEYENCE OR ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S
CLAIM FOR DAMAGES OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of
the foregoing warranty disclaimers or damage limitations may not apply.

BUYER’S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer
must provide such third party with a copy of this document, all specifications, manuals, catalogs,
leaflets and written information provided to Buyer pertaining to the Products/Samples.
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