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Autonics Preface I

Preface

Thank you for purchasing Autonics product.
Please familiarize yourself with the information contained in the Safety Considerations section before using this product.

This user manual contains information about the porduct and its proper use, and should be kept in a place where it will be
easy to access.
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User Manual Guide

» Please familiarize yourself with the information in this manual before using the product.

« This manual provides detailed information on the product's features. It does not offer any guarantee concerning matters
beyond the scope of this manual.

« This manual may not be edited or reproduced in either part or whole without permission.

« A user manual is not provided as part of the product package.
Visit our web site (www.autonics.com) to download a copy.

« The manual's content may vary depending on changes to the product's software and other unforeseen developments
within Autonics, and is subject to change without prior notice. Upgrade notice is provided through our homepage.

« We contrived to describe this manual more easily and correctly. However, if there are any corrections or questions,
please notify us these on our website.
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User Manual Symbols

Symbol Description

g/ﬂ Note  [Supplementary information for a particular feature.

A Warning |Failure to follow instructions can result in serious injury or death.

A Caution |Failure to follow instructions can lead to a minor injury or product damage.

Ex. An example of the concerned feature’s use.
%1 Annotation mark.
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Safety Considerations

« Following these safety precautions will ensure the safe and proper use of the product and help prevent accidents, as well
as minimizing possible hazards.

« Safety precautions are categorized as Warnings and Cautions, as defined below:

|A Warning |Warning |Failure to follow the instructions may lead to a serious injury or accident. |

|A Caution |Caution |Failure to follow the instructions may lead to a minor injury or accident. |

A Warning

1

10.

11.

12,

13.

Fail-safe device must be installed when using the unit with machinery that may cause serious injury or substan-
tial economic loss. (e.g. nuclear power control, medical equipment, ships, vehicles, railways, aircraft, combus-
tion apparatus, safety equipment, crime/disaster prevention devices, etc.)

Failure to follow this instruction may result in personal injury, economic loss or fire.

Do not use or store the unit in the place where flammable / explosive / corrosive gas, high humidity, direct sun-
light, radiant heat, vibration, impact or salinity may be present.

Failure to follow this instruction may result in explosion or fire.
Do not connect, repair, inspect, or replace the unit while connected to a power source.

Failure to follow this instruction may cause malfunction or danger due to the safety-related function that does not oper-
ate properly.

For more information, please refer to laws, regulations and standards in the country or region.

Do not disassemble or modify the unit.

Failure to follow this instruction may result in personal injury or fire. In addition, the manufacturer does not guarantee the
performance and functionality.

After 3 seconds of power input, use a machine or mechanical system.

Failure to follow this instruction may cause malfunction or danger due to the safety-related function that does not oper-
ate properly.

Responsible person for use is an operator who:

- is fully knowledgeable about the installation, settings, use and maintenance of the product

- is familiar with the requirements of laws, regulations and standards in the country or region where the prod-
uct is installed and used.

Responsible person for use has an obligation to educate the requirements to machine users.

Machine users are persons who have been fully trained by the responsible person for use and can operate the
machine correctly.

When any error occurs during the operation of the machine control system, they have a responsibility to report
it to the responsible person for use immediately.

If an unqualified person operates the product, it may result in personal injury, economic loss or fire.

Qualified personnel shall carry out installation, configuration and combination with the machine control sys-
tem.

If an unqualified person carries out installation, configuration and combination with the machine control system, it may
cause malfunction or result in accidents due to undetected human body.

Make sure that only the responsible person uses the keys or tools for accessing and setting the light curtains.
Failure to follow this instruction may cause malfunction or result in accidents.

SFLI-[J-A models acquire KCs certification as an industrial robot protection device.

Do not use it for any other purposes.

When the machine is not operating after installation, check that functions and settings of the product operate
correctly as you intended.

Failure to follow this instruction may result in personal injury due to undetected human body.

Always make sure that the safety distance between the light curtain and the hazardous part (hazardous zone or
hazardous source) of the machine.

The machine may not stop before an operator reaches the hazardous zone so that it may result in personal injury. For
more information on the safety distance, please refer to laws, regulations and standards in the country or region.

To access the hazardous part (hazardous zone or hazardous source) of the machine, you shall install the light
curtain as human body passes through the detection zone. If the hazardous part of the machine is accessible

beyond the detection zone, install additional guards. In addition, when working in the hazardous zone, make
sure that a part of human body is within the detection zone.

If the installation does not detect the human body, it may result in personal injury.
Do not arrange or use the light curtain as a reflective or retro-reflective type with reflector.
If the installation does not detect the human body, it may result in personal injury.
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14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

Do not use the light curtain to detect flying objects toward the detection zone.

If there is a risk, take additional safety measures, such as installing an additional safety guard.

The auxiliary output (AUX) is non-safety output, therefore, do not use it for safety purposes.
Failure to follow this instruction may result in serious injury because the safety cannot be guaranteed.
The lamp output (Lamp) is non-safety output, therefore, do not use it for safety purposes.
Failure to follow this instruction may result in serious injury because the safety cannot be guaranteed.

Only qualified personnel shall use the PC setting tool (atLightCurtain) to configure functions of light curtain
and manage the changed settings.

If an unqualified person tries to change settings of function via the PC setting tool, it may cause malfunction or result in
personal injury due to undetected human body.

After setting or changing the function of light curtain via the PC setting tool, check that light curtain operates
as you intended.

Failure to follow this instruction may result in personal injury.

When installation, if you have changed the configuration of light curtain (replacement of light curtain, change
the number of beams, change the number of series connection, etc.), set the function of the light curtain via
the PC setting tool again.

Failure to follow this instruction may result in personal injury due to unintended settings.

If the (master) receiver has been replaced, send the setting information of PC setting tool to the replaced re-
ceiver gain.

Failure to follow this instruction may result in personal injury due to unintended settings.

Install the devices for releasing Interlock condition (e.g. switch) in a location where the entire hazardous zone
can be seen or the devices cannot be handled within the hazardous zone.

When restarting the machine in interlock condition, make sure that no operators are in the hazardous zone.
Failure to follow this instruction may result in personal injury due to undetected human body.

Follow the requirements described in this manual for the muting devices and installation method to use mut-
ing function.

For more information, please refer to laws, regulations and standards in the country or region. Failure to follow these
requirements, the functions and performance are not guaranteed. It may result in personal injury.

Install the muting devices in a location that can be changed by only qualified and responsible person for use.
Change the installation location under the supervision of responsible person for use.

The muting function temporarily stops the safety related functions of light curtain.

If the function is activated, take additional safety measures for the safety of the machine control system.

When the muting function is activated, make sure that no operator is in the hazardous zone.

Take additional safety measures to prevent the human body from entering the hazardous zone.

When you need to inform that the muting function is activating, install the indicators with any forms (e.g.
alarm lamp) where it can be seen from all sites.

For more information, please refer to laws, regulations and standards in the country or region.

Qualified and responsible person for use should conduct the risk assessment on the time related to the muting
function, set the time correctly according to the conditions described in this manual. In particular, set the mut-
ing timeout (T2) to a finite value in the PC setting tool.

Failure to follow this instruction may cause the function failure of safety related and result in personal injury or fire.

When you use the auto scan for muting zone via PC setting tool, the 0SSD output may temporarily go to ON
state due to the operation of line or facilities for scan and measurement.
Therefore, safety measures in workplace shall be implemented.

If there is a risk, take additional safety measures, such as installing an additional safety guard.

The installation environment and timing chart shown in the PC setting tool are examples for your understand-
ing. Make sure that the qualified and responsible person for use check the light curtain operates in the actually
installed site as intended.

Failure to follow this instruction may result in personal injury due to undetected human body.

Follow the requirements described in this manual for the devices and installation method to use the override
function.

For more information, please refer to laws, regulations and standards in the country or region.
Failure to follow these requirements, the functions and performance are not guaranteed. It may result in personal injury.

Connect the override switch to reset input to use the override function.
Failure to release the override condition with the override switch may result in personal injury.

The override function temporarily stops the safety related functions of light curtain.
Therefore, safety measures in workplace shall be implemented.

If the function is activated, take additional safety measures for the safety of the machine control system.
When the override function is activated, make sure that no operator is in the hazardous zone.
Take additional safety measures to prevent the human body from entering the hazardous zone.
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When you need to inform that the override function is activating, install the indicators with any forms (e.g.
alarm lamp) where it can be seen from all sites.

For more information, please refer to laws, regulations and standards in the country or region.

Qualified and responsible person for use should conduct the risk assessment on the time related to the over-
ride function, set the time correctly according to the conditions described in this manual. In particular, set the
override timeout to a finite value in the PC setting tool.

Failure to follow this instruction may cause the function failure of safety related and result in personal injury or fire.
After setting the fixed blanking function, check that it operates as intended.

Failure to follow this instruction may result in personal injury due to undetected human body.

If the tolerance is set for the fixed blanking function, the detection capability will be larger.

Calculate the safety distance suitable for the minimum detection capability to secure minimum safety distance.

If you use the fixed blanking function, conduct additional safety measures to prevent a part of human body
from entering the hazardous zone passing by beams for the blanking zone.

After setting the floating blanking function, check that it operates as intended.

Failure to follow this instruction may result in personal injury due to undetected human body.

If the tolerance is set for the floating blanking function, the detection capability will be larger.
Calculate the safety distance suitable for the minimum detection capability to secure minimum safety distance.

If you use the floating blanking function, conduct additional safety measures to prevent a part of human body
from entering the hazardous zone passing by beams for the blanking zone.

If you use the auto scan function for the fixed and floating blanking zone via the PC setting tool, the OSSD out-
put temporarily goes to the OFF state.

Please note that the operating status of the light curtain may be changed.
If you use the reduced resolution function, the detection capability will be larger.

Calculate the safety distance suitable for the minimum detection capability to secure minimum safety distance.
For the KCs certification models the use of this function is NOT guaranteed.

Only qualified and responsible person for use shall use the factory reset via the PC setting tool. Also, check the
safety distance and the operation of the light curtain again.

Failure to follow this instruction may result in personal injury due to undetected human body.
Check ‘Connections’ before wiring. And make sure that there are no safety problems.
Failure to follow this instruction may result in fire.

When using PNP output, be sure to connect the load between the OSSD output wire and 0V.
Do not short the OSSD output wires to +24V.

Incorrect wiring or shut down of the power supply is dangerous because the OSSD output is always in ON state.

When using NPN output, be sure to connect the load between the OSSD output wire and +24V.
Do not short the OSSD output wires to OV.

Incorrect wiring or shut down of the power supply is dangerous because the OSSD output is always in ON state.

Use only the two OSSD output wires in this product to construct safety systems, and do not use output signals
(e.g. auxiliary output) other than the OSSD output for safety purposes.

When you use only one OSSD output or use other output signal as a safety output, the machine cannot be stopped in the
event of a malfunction and result in personal injury due to the safety related function failure.

When wiring, all input/output wires with double insulation or reinforced insulation should be used between
the circuits.

Failure to follow this instruction may result in fire.
Do not install all input/output wires in the same piping with high voltage wire and power line.

Failure to follow this instruction may cause malfunction or dangerous due to the safety related function do not operate
properly.

Use a separate power supply for the load and the product, and do not exceed the specified ratings.

Failure to follow this instruction may result in damage or malfunction of the product.
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A Caution

1.
2.
3.

Use the product within the rated specifications.

Failure to follow this instruction may result in fire or product damage.

Use a dry cloth to clean the unit, and do not use water or organic solvent.

Failure to follow this instruction may result in fire.

The total length of extended cables for power supply should be within 30 m. Do not modify, change the
cables.

If the cable is longer than the specification, it may cause malfunction or dangerous due to the safety related function
do not operate properly.

To use the light curtain in "PSDI mode' configure the appropriate control circuit between the light curtain
and the machine according to the requirements of laws, regulations and standards in the country or region.
Do not use the product outdoors.

Failure to follow this instruction may result in damage and malfunction of the product.

Keep the product away from metal chip, dust, and wire residue which flow into the unit.

Failure to follow this instruction may result in personal injury due to the malfunction of the light curtain.

Be sure for responsible person for use to change the password of PC setting tool to prevent the setting
change by the machine users (or operator).

Securely manage your password and avoid forgetting the password.

Failure to follow this instruction may result in personal injury due to the malfunction of the light curtain.

You must conduct regular inspections and maintenance procedures within six months according to the
items listed on the "10. Check and maintenance."

Failure to follow this instruction may result in personal injury due to the malfunction of the light curtain.

Check the installation status, normal operation, breakage, modification, and manipulation in the situations
shown below, and conduct the weekly inspection.

@ When starting the safety system for the first time

@ When replacing the accessories of the safety system

(3 When the safety system has not been operated for a long time

Failure to follow this instruction may result in personal injury because the safety-related function may not work
properly due to the malfunction of the product.

Caution during Use

1.
2.

3.

10.
11.

12,

13.

14,

Follow instructions in "Cautions during Use". Otherwise, it may cause unexpected accidents.

The power input of 24VDC model is insulated and limited voltage/current or supply via power supply with SELV
and Class 2.

When supplying power with SMPS, ground the FG terminal and connect the noise suppression capacitor
between 0V and FG terminal.

Be sure to use separate F.G. between the product and equipment with a strong noise (welding machine). The
same F.G. may result in malfunction.

When installing the product, connect the emitter and receiver with having the same version.

Failure to follow this instruction may cause malfunction or dangerous due to the safety related function do not operate
properly.

When installing the light curtain, make sure that the bottom indicators of the emitter and receiver are aligned
exactly.

Install the light curtain in a place where the emitter and receiver are not affected by walls or reflecting surfaces.

If you use the light curtain as several sets, arrange them not to interfere with each other, or install with a
shading plate.

Do not install the light curtain in place where it is exposed to intense disturbance light (such as direct sunlight,
sunlight, spotlights fluorescent lights, and etc.) or reflected light from glossary surface is directly incident on
the receiver. If it is difficult to install in such a place, take additional safety measures using shading plates,
hoods, etc.

Failure to follow this instruction may cause malfunction or dangerous due to the safety related function do not operate
properly.
Make sure that any unused wires, when installing the product, should be insulated.

Make sure that removable parts (including packing, end caps, product wires, covers, etc.) are properly
assembled. Also, tighten the screws with specified tightening torque.

Failure to follow this instruction may cause product degradation.

Assessment of conformity to the required safety level is evaluated for the entire system. Please consult with a
certified certification body regarding the assessment procedure.

It should be done away regarded as an industrial waste.
For more information, please refer to laws, regulations and standards in the country or region.
This product may be used in the following environments.

- Indoors (in the environment condition rated in ‘Specifications’)
- Altitude max. 2000m

- Pollution degree 3

- Installation category I
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1. Overview

1.1

1.2
1.2.1

1.2.2

Features
« International safety standard and regulation compliance
- Type 4 ESPE (AOPD), SIL3, SIL CL3, Category 4, PL e, CE, UKCA, UL Listed, S-Mark, KCs (industrial robot protection device)
« Available in 3 detection type models (finger, hand, hand-body detection) and various protection height models
« Various safety-related functions & self-diagnosis functions
- Various status readings with 7-segment display and status indicators
« Easy beam adjustment with top and bottom beam indicators
» Upper OSSD indicator to check operation status and muting status (separate muting lamp not required)
» 4 non-safety outputs for various applications (2 AUX, 2 lamp)

« Stable operation in diverse conditions including low temperature, oil, high pressure water
- Protection rating: IP65, IP67 (IEC standard), IP67G (JEM standard), IP69K (DIN standard)
- Ambient temperature: -30 to 60 °C

« Additional functions and configuration available with dedicated software (atLightCurtain) (SFLA Series)

Components and sold separately
Components

Itisincluded in the box.
i. Emitter and receiver
ii. Instruction manual

Sold separately

Itis notincluded in the box. You can purchase them separately.

i. Power I/O cable (connector type, SFL-BCT(R))

ii. Power I/O cable (wire type, SFL-CLIT(R))

ii. M12 Connector cable (socket type, CID8-JT(R))

iv. M12 Connector cable (socket-plug type, C1D8-LIT(R))

v. Y type connector cable (SFL-YC, SFL-YCR)

vi. Series connection cable (SFL-ECLIT(R))

vii. Lamp output cable (SFL-LC)

viii. Brackets (Top/Boittom (adjustable), Side (adjustable): BK-SFL-[1-[J)
ix. SFL / SFLA dedicated USB / Serial communication converter (SCM-SFL)
x. Test piece (SFL-T(J)
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1.3  Orderinginformation

SF|| L - -
© @ 6 e ® ®
Item Description
(OModel SF Safety component
@Model type L Light curtain
) No mark |Standard type
@Function A Advanced type

@Detection capability

Number |Minimum size of detection object (unit: mm)

®Number of beams

Number |The number of optical axes

®Korea safety
certification

No mark |S-mark

A KCs (industrial robot protection device)

1.4  Feature comparison

(®:supported (available to the detailed setting)
O: supported (not available to the detailed setting)
X not supported)

Classification

Function

SFL Series
(standard type)

SFLA Series
(advanced type)

Mode and status

Self-test

General functions

RS485 communication
(between emitter and receiver)

Monitor light incident level

OSSD output

Mutual interference prevention

O

O

Interlock

Lockout reset

External device monitoring (EDM)

Safety-related

Muting

functions

Override

Blanking
(Fixed blanking and floating blanking)

Reduced resolution

x| x [O]O|O|0|O

o O 00000

Series connection

Select sensing distance

Select NPN or PNP

Other functions

External test (light emission stops)™

O

O

Auxiliary output (AUX)

Lamp output (Lamp)

PC connection

O[0[O

X1 In case of external test, it can be set by wiring.
XWhen setting with the switch, you can select either activated or deactivated state.

¥When connecting to a PC, you can set the details besides selecting to enable or disable the functions via atLightCurtain.
For more information, refer to the “user manual for atLightCurtain.”

XFor more information on the general functions, refer to the "4. General functions".
XFor more information on the safety-related functions, refer to the "5. Safety-related function”.
XFor more information on the other functions, refer to the "6. Other functions".

I

© Copyright Reserved Autonics Co., Ltd.
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2. Specifications
2.1 Standard type

Type Standard type

Models SFL14-] | SFL20-0J SFL30-[J

Sensing type Through-beam

Light source Infrared LED (855 nm)

Effective aperture angle (EAA)| Within £ 2.5 ° when the sensing distance is greater than 3 m for both emitter and receiver.
Sensing distance Short - Long mode (setting switch)

Short mode 02to5m 02to8m 02to8m

Long mode 02to10m 02to15m 02to15m
Detection capability @ 14 mm (finger) @ 20 mm (hand) @ 30 mm (hand-body)
Detection object Opaque object

Number of optical axes ° 15to 111 12 to 68 421075

Protective height 144 to 1,008 mm 183 to 1,023 mm 1,043 to 1,868 mm
Optical axis pitch 9 mm 15 mm 25 mm

Series connection Max. 3 SET (< 300 optical axes)

%01) It may differ depending on the models. For more information, see the "2.5 Models".

2.2  Advanced type

Type Advanced type

Models SFLA14-[] | SFLA20-[] SFLA30-[]

Sensing type Through-beam

Light source Infrared LED (855 nm)

Effective aperture angle (EAA)| Within £ 2.5 ° when the sensing distance is greater than 3 m for both emitter and receiver.
Sensing distance Short - Long mode (setting switch or atLightCurtain)

Short mode 02to5m 02to8m 02to8m

Long mode 0.2to10m 02to1l5m 02to1l5m
Detection capability @ 14 mm (finger) @20 mm (hand) @ 30 mm (hand-body)
Detection object Opaque object

Number of optical axes 15 to 199 12 to 124 9to 75

Protective height 144 to 1,800 mm 183 to 1,863 mm 218 t0 1,868 mm
Optical axis pitch 9 mm 15 mm 25 mm

Series connection Max. 4 SET (< 400 optical axes)

%01) It may differ depending on the models. For more information, see the "2.5 Models".




2.3

Common

Avtonics

Power supply

24 VDC== 20 % (ripple P-P: < 10 %)

Current consumption

Emitter: < 106 mA, receiver. < 181 mA

01)

Response time Torr (ON = OFF): < 19.9 ms, Toy (OFF — ON): < 49.7 ms

NPN or PNP %gen collector
safety related output tggg \C/(Jlrtrae%iwf 2N3_O%)4rr\1/lA?C: (except for the residual voltage), OFF - 0 VDC=,
. OSSD output o !

Residual voltage®: < 2 VDC= (except for voltage drop due to wiring),
Load capability: < 2.2 uF, Leakage current: < 2.0 mA, Wire resistance of load: < 2.7 Q

Auxiliary output
(Aux 1/2) *

NPN or PNP open collector
Load voltage: < 24 VDC==, Load current: < 100 mA,
Residual voltage: < 2 VDC= (except for voltage drop due to wiring)

Lamp output
(LAMP 1/2)

NPN or PNP open collector
Load voltage: < 24 VDC==, Load current: < 300 mA,

External input

Reset input, mute 1, 2 input, EDM, external test

When setting NPN output
ON:0-3VDC=, OFF. 9 - 24 VDC== or open, short-circuit current: < 3 mA
When setting PNP output
ON:9-24VDC=, OFF: 0 - 3VDC= or open, short-circuit current: < 3 mA

Protection circuit

Reverse power polarity, reverse output polarity, output short-circuit over-current protection

Safety-related functions

Interlock (reset hold), external device monitoring (EDM), muting/override,
Blanking (fixed blanking, floating blanking), reduced resolution

General functions

Self-test, alarm for reduction of incident light level, mutual interference prevention

Others functions

Change of sensing distance, switching to NPN or PNP, external test (light emission stops),
auxiliary output (AUX 1, 2), lamp output (LAMP1, 2)

Synchronization type

Timing method by RS485 synchronous line

Insulation resistance

> 20MQ (at 500 VDC= megger)

Noise immunity

=+ 240 VDC= the square wave noise (pulse width: 1us) by the noise simulation

Dielectric strength

1,000 VAC~ 50/60Hz for 1 minute

Vibration %

10 mm double amplitude at frequency of 5 to 150Hz, 10 sweeps in each X, Y, Z direction

Shock %

250 m/s* (= 25 G), pulse width 6 ms in each X, Y, Z direction for 100 times

Ambient illuminance
(receiver)

Incandescent lamp: < 3,000 lx, sunlight: < 10,000 Ix

Ambient temperature

-30 to 60 °C, storage: -30 to 70 °C (no freezing or condensation)

Ambient humidity

35 to 85 %RH, storage: 35 to 95 %RH (no freezing or condensation)

Protection rating "

IP65, IP67 (IEC standard), IP67G (JEM Standard), IP69K (DIN standard)

Case: Aluminum, Front cover and sensing part: Polymethyl methacrylate,

L End cap: polycarbonate
Approval C€ 25 :@uum O [ (industrial robot protection device) ™
UL 508, CSA €22.2 No. 14, ISO 13849-1 (PL e, Cat. 4), ISO 13849-2 (PL e, Cat. 4),
International UL 61496-1 (Type 4, ESPE), UL 61496-2 (Type 4, AOPDs),
standards IEC/EN 61496-1 (Type 4, ESPE), IEC/EN 61496-2 (Type 4, AOPDS),

IEC/EN 61508-1~-7 (SIL 3), IEC/EN 62061 (SIL CL 3)

01) For more information on current consumption and response time, see "2.5 Models"
02) The values of load voltage were drawn with PNP output, and in case of NPN output, apply these in reverse.
03) Be sure that the load current should be greater than 6 mA.

4)

04)
05)
0

The residual voltage was drawn with 300 mA of load current.
It is the non-safety output. Do not use it for safety purposes.
6) Testing according to IEC 61496-1 standards.

)
07) Approved certification protection ratings are IP65 and IP67.
08) The certified models for S-mark and KCs (industrial robot protection device) have the same functional basis.
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Note

X : Detection zone
""""""""" '
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(1) Detection capability: The minimum diameter of the detectable cylindrical object (mm).

(2)  Sensing distance: The maximum distance between the emitter and receiver that can detect an object
with the minimum detection capability.

(3)  Protective height: The height at which the minimum detection object can be detected in the direction
of the optical axis.

(4)  Optical axis pitch: Distance between the optical axis and the next optical axis (mm).

(5)  Number of beams: Number of optical axes that consist of the emitter and receiver.
(Same as emitter and receiver)

XThe gray area is the detection zone.

2.4 IEC 61508 parameters

Parameter Explanation

Proof test interval 20 years

PFH, (Probability of dangerous failure per hour) [3.58X10°t03.14X10°
SFF (Safe failure fraction) 99%

HFT (Hardware fault tolerance) 1

Type of element Type B

Failure response time Within a response time
Safe state 0OSSD 1/2 are in OFF-state

2.5 IP67G (JEM standard)

IP67G means oil (drops and powders) from all directions completely blocked. It obtains the protection rating of enhanced oil
resistance. (Pass the dropping test for 48 hours with the above oil)

« Used oil (for reference only)

Oil type JIS standard Oilname :‘r:]n;tzl;:s‘":ggé')ty PH
£
Lubricating oil | — Velocite Oil No.3 |2 —
Water-insoluble | o
cutting fluid 2-5 Tectyl Cut 527 27
Water-soluble | . 9.5
cutting fluid Tectyl Cool 263C (10 % Solution)
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2.6 Models

SFLO-3-A models acquire KCs certification as an industrial robot protection device.
2.6.1 Finger detection (SFL(A)14-(1-[J, @14mm)

Model name R_esponse Current _

Number |Protective time(ms) consumption(mA) — . .

No. ~lsha of height o ~x~1 . _ PFH, (years) Weight(g)
SFL Series Series beams [(mm) T T Emitter |Receiver

1 RIS | SHLALLS g 144 71ms [155ms [69mA  |94mA  [3.84x10°|327 @430&%
2 [FL42 SFLALZS 5 216 78ms 169 ms [TImA  [97TmA  [5.35x10°| 228 (275755%)
3 [SFLASL |SPLALSLY ) 288 82ms [181ms [72mA  |10ImA |6.47Xx10°| 186 (29;§)§g)
4 |SFLI439 |STLALESS 5 360 87ms [193ms [74mA  |105mA  |7.72x10°|155 (219;%2
5 [SFLIAT |STLALAT |47 432 92ms [20.5ms [76mA  |109mA |8.84X10°| 134 (211,?11700%)
6 |FTLI455 [SFLALASS 155 504 97ms [218ms [77mA  |113mA |1.01x10°|117 (211’,73,155%)
7 [FLA6S SFLALES 6 576 102ms [230ms [79mA  |116mA | 1.12x10°|105 éll’?slgogg)
g [T SPLAMTL7) 648 10.7ms (242 ms [80mA  |120mA | 1.25%10%| 94 @21',170555%)
g [PILIATS [SHLALTS-lgg 720 112ms [254ms [82mA  [124mA | 1.36%10°|86 &21,’390596%)
10 [PILI4BT | SFLAIAST g7 792 11.7ms (266 ms [84mA  |128mA | 1.48X10%| 79 @Zé?ffgg)
11 [PILIA95 | SFLALA95 g 864 122ms [27.9ms [85mA  [132mA | 1.60X%10°|73 @22’,7344?0%)
1p [PILAI03SILALE 103 oz 127ms (291 ms [87mA  |135mA | 1.72x10%| 68 (222’?53355%)
13 [SPLALISEALS gy 1008 [132ms [30.3ms [88mA  [139mA | 183%10°|63 (232”178%@
14 SPLALY 1119 |Los0  [137ms [3L5ms |omA  [143mA  [196%10°|59 (232’?97255%)
15 SLALE o7 |L1s2 [142ms [328ms [@2mA |14TmA | 2.07x10%|56 (233;,51720@
16 SLALS i35 1024 [147ms [340ms [93mA  [151mA [220x10°|53 @%%&gg)
17 SIALE 1143 1296 [152ms [351ms [95mA  [154mA  |2:31x10%(50 (’Z‘E’égfé)
18 DU lis1 1368 157 ms [363ms [96mA  [158mA | 2.43x10°48 @53’]670(‘;35%)
19 |- SEALE l1so 1440 [162ms [376ms [98mA  [162mA  |254x10%|45 @53'%@)
20 AL 67 |Ls12 [167ms [388ms [100mA [166mA  [267x 10743 (264]209955%)
21 SPALE 1175 |1ss4 [172ms [400ms [101mA  |170mA  |2.78x 10742 @6{‘5’5@
2 SIALEl1gs |Les6  [17.7ms [412ms [103mA [173mA  |2.91X10%(40 @%?fgggg)
23 STLALS ig1  |L728 [182ms [425ms [104mA  [177mA  |3.02x107) 38 @%?ggogg)
2 SPALE 1109 1800 [187ms [437ms [106mA |181mA  |3.14x10%(37 @74?87755%)

X1. Response time is based on when the switch is factory settings. The time may differ if the setting is changed.
%2 The weight includes packaging. The weight in parenthesis is for unit only.
XToer - Time when OSSD output is switched from ON to OFF state

Ton - Time when OSSD output is switched from OFF to ON state

(When the time of shading object in the detection zone is less than 80ms, the OSSD output remains OFF state for
at least 80ms. And then it is switched to ON state.)
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2.6.2 Hand detection (SFL(A)20-[1-[J, 220mm)

" Hogel et Number Eg‘i’gﬁfive Erensg(?w:ss)e Egr:rseunntqption(mA) ot TR eighte
SFL Series |SFLA Series |beams [(mm) Tore b |To™  |Emitter |Receiver ezrs)

1 [0l ANy 183 79ms |17.3ms |64mA  [91mA  |3.84Xx10°|327 é6j966gg)

2 [RfH0IE |SHLAAIE g 243 84ms |185ms [65mA  [93mA  |535x107|228 @83588%)

3 [RFR0207 |SFLAX20- 1o 303 88ms [19.6ms |[67mA  [95mA | 647x10°|186 (Zlég%g

g |02 [RFLAA 1y 363 93ms [20.7ms [68mA  [97TmA | 7.72X10°|155 (’A;légg

5 [FH2028 |SFLANZE g 423 98ms [21.9ms |69mA  [99mA | 8.84X10°|134 (N;lfff(ag)
6 |FL032 BILASE 15 483 102ms [230ms [70mA  |102mA | 1.01x10%|117 (zll'%f’gsgg)
7 |FR2036 SFLASE 156 543 10.7ms [241ms [7ImA  [104mA | 1.12x10°| 105 (’f;ll’%lgg)
g [FH20-407 |SFLA-A0- 140 603 111ms [253ms [72mA  [106mA  |1.25%10°|94 @11’,968333%)
I e 663 116ms [264ms [73mA  [108mA |1.36X10°|86 @21',174966%)
10 [P0 |SFLA20S g 723 121ms [27.5ms |74mA  |110mA |1.48%10°|79 :ffggsgg)
11 [PR0=2 (BILAXS2 g 783 125ms [28.7ms |75mA  [113mA | 1.60x10°| 73 (’Af;zz’%lgg)
12 [RR2056 |SFLA20S6" 56 843 13.0ms [29.8ms |76mA  |115mA | 1.72X10°|68 @22’,628833%
13 [fR2060 (BFLA2060" 16 903 134ms [30.9ms [78mA  [117mA | 1.83x10°|63 ézjfjfgg)
14 [FFR20°64 |SFLAXO64 gy 963 13.9ms [32.1ms [79mA  [119mA  |1.96%10°|59 (’132,?5088%)
15 [PfR2068 SFLA206S |6 1023 [143ms [33.2ms |80mA  [121mA  |2.07X10°|56 (232"272711%
16 SILAT2 17y 1083 [14.8ms [343ms [81mA  |124mA |220X10°|53 @3é?98333gg)
17 PILATE 176 1,143 [152ms [35.5ms |82mA  |126mA  |2.31X10°|50 (233’?6‘966%)
18 PLAZ80" g0 1203 [157ms [366ms [83mA  [128mA | 243x10°|48 @33’,72058%
19 PILAZSE gy 1263 [162ms [37.7ms |84mA  [130mA  |2.54X10°|45 (253’,33211%)
20 PILAZ08S |gg 1323 |166ms [389ms |85mA  [132mA | 267x10°|43 @55‘585’3%)
21 PILA092" g7 1383 |17.1ms [40.0ms |86mA  |135mA |2.78%10°|42 (253’?744?6%)
2 | RILAZ96" g6 1443 |175ms [411ms |87TmA  |137mA  |2.91x10°|40 (253'?9058%)
23 WA 0 1503 [17.9ms [422ms [89mA  [139mA  |302x10°|38 @64?()7711gg)
24 oy o4 |1563 183 ms [43.4ms [90mA  |141mA  [3.14x10°|37 @6{‘23‘333%)
25 e |08 |1623  |187ms |445ms [91mA  [143mA | 2.03X10°|57 @64,539966%)
26 TR o 1683 19.0ms 456 ms [92mA  |146mA  [2.09%10°|56 §64T§§8gg>
27 I N S FR 2K 193ms 468 ms [93mA  |148mA  |2.16X10°|54 ?:74,372211%)
28 T 20 |1803 196 ms [483ms [94mA  |150mA  [223%10°|52 ;74f‘88§3gg)
29 Ty |24 |1863  [199ms [49.7ms [95mA  [152mA | 2:30X10°|50 @g%‘fgg)

X1. Response time is based on when the switch is factory settings. The time may differ if the setting is changed.
2! The weight includes packaging. The weight in parenthesis is for unit only.
XTogr - Time when OSSD output is switched from ON to OFF state

Ton - Time when OSSD output is switched from OFF to ON state

(When the time of shading object in the detection zone is less than 80ms, the OSSD output remains OFF state for
at least 80ms. And then it is switched to ON state.)

© Copyright Reserved Autonics Co., Ltd. 19 I
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2.6.3 Hand-Body detection (SFL(A)30-J-C1, @30mm)
. |Response Current
Model name Number |Protective |,. ]
No. of height tlmé(ms) - GOyl i) PFH» (MZ;-S Weight(g)*
SFL Series |SFLA Series |beams [(mm) Tore  |Ton™  |Emitter |Receiver y
1 SFLA309- g 218 81ms |177ms |[64mA  |o1mA  [358x10°|352 | 7808
0 (~ 590¢)
2 SFLASO-12- ) 293 86ms |189ms [65mA  [93mA  |407x10°|306 |7 10348
0 (~ 794g)
3 SFLASO-LS 5 368 91ms [201ms |[67mA  |95mA  |469x10°|263 [T L2378
0 (~ 997¢)
SFLA30-18- ) ~ 1,550g
4 0 18 443 9.5ms [21.3ms [68mA 97TmA 5.17X107| 236 (= 1,200g)
SFLA3021- B ~1,753g
5 & 21 518 100ms 225ms |eoma  [ooma  [s79x10%|209 | THTE
6 |— SFLA30-24- 1, 593 105ms [237ms [70mA  |102mA  |628x10°|192 |7 19°68
7 SFLA30-27- 155 668 11.0ms [249ms [71mA  [104mA  |690x10°| 174 | 21998
0 (=~ 1,809g)
8 SFLA30-30- |5, 743 114ms [261ms [72mA  [106mA |730x10°|162 |7 24128
0 (~2,012g)
9 SFLA30-33- 134 818 11.9ms [272ms [73mA  |108mA  |801x10°| 149 | 26158
0 (~2,215g)
10 SFLA30-36- 136 893 124ms [284ms |74mA  [110mA |850x10°|140 |~ %8198
0 (~2,4199)
11 SFLA30-39- 139 968 129ms [206ms [75mA  [113mAa  |9.12x10°130 | 30728
0 (~ 2,6208)
SFL3042- |SFLA30-42- B ~3275g
12 & ) 1043 [134ms [308ms |76mA  |115mA [o0x10°|123 T30
SFL3045 |SFLA30-45- . ~3,478g
13 0 0 45 1,118 13.9ms |32.0ms |78mA 117mA  |1.02X10°| 116 (~ 3,008¢)
SFL3048- |SFLA30-48- 5 ~3,681g
14 2 & 48 1193 [143ms [332ms [9mA  |119mA [107x10%10  [Z3008
SFL30-51- |SFLA30-51- . ~ 5334g
15 2 & 51 1268 [148ms [344ms somA  |121mA [L13x10%(104  [Z%078
SFL30-54- |SFLA30-54- . ~5537g
16 |2 & 54 1,343 |153ms [356ms [s1mA  |124mA | 1.18x10°] 99 i
SFL30-57- |SFLA30-57- . ~ 5,740g
17 2 & 57 1418 |158ms [368ms |[82mA  [126mA | 1.24x10%] 94 3800
SFL3060- |SFLA30-60- . ~ 5944g
18 2 & 60 1493 |163ms [37.9ms [83mA  [128mA  |1.20x10°|91 i
SFL30-63- |SFLA30-63 . ~ 6,447g
19 2 & 63 1568 |167ms [39.1ms |84mA  [130mA | 1.35x10%|86 ~rgae
SFL30-66- |SFLA30-66- . ~ 6,650g
20 |3 & 66 1643 |172ms [403ms [85mA  [132mA | 140x10°|83 = rao)
SFL30-69- |SFLA30-69- 5 ~ 6,853¢
a | & 69 1,718 |17.7ms [415ms [8smA  [135mA | 1.47x10°]80 h b
SFL30-72- |SFLA30-T2- . ~ 7,056
2 ¥ & 7 1,793 |182ms [42.7ms |s7mA  [137mA | 151x10°] 77 e
SFL30-75- |SFLA30-75- . ~7,650g
3 | & 75 1,868 |186ms [43.9ms |89mA  [130mA | 1.58x10°| 74 = oo

1. Response time is based on when the switch is factory settings. The time may differ if the setting is changed.
%2 The weight includes packaging. The weight in parenthesis is for unit only.

XTor - Time when OSSD output is switched from ON to OFF state
Tox - Time when OSSD output is switched from OFF to ON state
(When the time of shading object in the detection zone is less than 80ms, the OSSD output remains OFF state for
at least 80ms. And then it is switched to ON state.)

I 2

© Copyright Reserved Autonics Co., Ltd.
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2.6.4

2.7

How to calculate the response time (RT) for the series connection

Number of SET |Response time (ms)

2 SET SET1RT +SET 2 RT

3SET SET1RT+SET 2 RT + SET 3RT + 1ms

4 SET SET1RT + SET 2 RT + SET 3 RT + SET 4 RT + 2ms

(1) 4 SET series connection (SFL(A)14-(1-0J, @14mm)

« Connected light curtains: (SET 1 - SFLA14-15, SET 2 - SFLA14-15, SET 3 - SFLA14-103, SET 4 - SFLA14-111)
« Total response time(Toee): 7.1ms + 7.1ms + 12.7ms + 13.2ms + 2ms = 42.1ms

« Total response time(Toy): 15.5ms + 15.5ms + 29.1ms + 30.3ms + 2ms = 92.4ms

(2) 4 SET series connection (SFL(A)20-[1-[1, 220mm)

- Connected light curtains: (SET 1 - SFLA20-12, SET 2 - SFLA20-12, SET 3 - SFLA20-60, SET 4 - SFLA20-72)
« Total response time(Toe): 7.9ms + 7.9ms + 13.4ms + 14.8ms + 2ms = 46ms

« Total response time(Toy): 17.3ms + 17.3ms + 30.9ms + 34.3ms + 2ms = 101.8ms

(3) 4 SET series connection (SFL(A)30-C1-C1, @30mm)

« Connected light curtains: (SET 1 - SFLA30-9, SET 2 - SFLA30-9, SET 3 - SFLA30-36, SET 4 - SFLA30-42)
« Total response time(Tor): 8.1ms + 8.1ms + 12.4ms + 13.4ms + 2ms = 44ms

« Total response time(Toy): 17.7ms + 17.7ms + 28.4ms + 30.8ms + 2ms = 96.6ms

(4) 3 SET series connection of the standard type

« Connected light curtains: (SET 1-SFL14-111, SET 2 - SFL14-111, SET 3 - SFL20-68)
« Total response time(Toe): 13.2ms + 13.2ms + 14.3ms + Ims = 41.7ms

« Total response time(Toy): 30.3ms +30.3ms + 33.2ms + 1ms = 94.8ms

(5) 4 SET series connection of the advanced type

« Connected light curtains: (SET 1 - SFLA20-124, SET 2 - SFLA20-124, SET 3 - SFLA20-124, SET 4 - SFLA20-28)
« Total response time(Tor): 19.9ms + 19.9ms + 19.9ms + 9.8ms + 2ms = 71.5ms

« Total response time(Toy): 49.7ms + 49.7ms + 49.7ms + 20.9ms + 2ms = 173ms

Product version classification

Product connection is not possible if the emitter / receiver versions are different.

Series connection function is available only when all connected SETs have to same product version.
Ensure that the devices are the same version through the front part or side stickers.

Check the product version at the dedicated software (atLightCurtain).

Ver. 1 Ver. 2
ovamm wo JEHRGHD (oronce Fms_otamm JREEGRHD (<)
Front part sticker
( o14mm wess | Receiver | (blue) [ d (black)

Side sticker

atLightCurtain

H/W, S/W version LXX 2.XX
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3. Dimensions

3.1 Emitter / Receiver
3.1.1 Fingter detection (314mm)

(unit: mm)
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Model name A B C

No. : . Number of Protective |Sensing |Optical
SFL Series SFLA Series beams e el G el

1 SFL14-15-[] SFLA14-15-[] 15 144 126

2 SFL14-23-[] SFLA14-23-[] 23 216 198

3 SFL14-31-[] SFLA14-31-[] 31 288 270

4 SFL14-39-[] SFLA14-39-[] 39 360 342

5 SFL14-47-[] SFLA14-47-[] 47 432 414

6 SFL14-55-[] SFLA14-55-[] 55 504 486

7 SFL14-63-[] SFLA14-63-[] 63 576 558

8 SFL14-71-[] SFLA14-71-[] 71 648 630

9 SFL14-79-[] SFLA14-79-[] 79 720 702

10 SFL14-87-[] SFLA14-87-[] 87 792 174

11 SFL14-95-[] SFLA14-95-[] 95 864 846

12 SFL14-103-[] SFLA14-103-[] 103 936 918 9

13 SFL14-111-C] SFLA14-111-[] 111 1,008 990

14 SFLA14-119-[] 119 1,080 1,062

15 SFLA14-127-[] 127 1,152 1,134

16 SFLA14-135-[] 135 1,224 1,206

17 SFLA14-143-[] 143 1,296 1,278

18 SFLA14-151-[] 151 1,368 1,350

19 — SFLA14-159-[] 159 1,440 1,422

20 SFLA14-167-[] 167 1,512 1,494

21 SFLA14-175-[] 175 1,584 1,566

22 SFLA14-183-[] 183 1,656 1,638

23 SFLA14-191-[] 191 1,728 1,710

24 SFLA14-199-(] 199 1,800 1,782
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I 3. Dimensions Avutonics

3.1.2 Hand detection (320mm)

(unit: mm)
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Avutonics 3. Dimensions I

Model name A B C

No. : . Number of Protective |Sensing |Optical
SFL Series SFLA Series beams e el G el

1 SFL20-12-[] SFLA20-12-[] 12 183 165

2 SFL20-16-[ SFLA20-16-[] 16 243 225

3 SFL20-20-[] SFLA20-20-[] 20 303 285

4 SFL20-24-[] SFLA20-24-[] 24 363 345

5 SFL20-28-[] SFLA20-28-[] 28 423 405

6 SFL20-32-[] SFLA20-32-[] 32 483 465

7 SFL20-36-[] SFLA20-36-[] 36 543 525

8 SFL20-40-[] SFLA20-40-[] 40 603 585

9 SFL20-44-[] SFLA20-44-[] 44 663 645

10 SFL20-48-[] SFLA20-48-[] 48 723 705

11 SFL20-52-[] SFLA20-52-[] 52 783 765

12 SFL20-56-[] SFLA20-56-] 56 843 825

13 SFL20-60-[] SFLA20-60-[] 60 903 885

14 SFL20-64-[] SFLA20-64-[] 64 963 945

15 SFL20-68-[] SFLA20-68-[] 68 1,023 1,005 15

16 SFLA20-72-[] 72 1,083 1,065

17 SFLA20-76-[] 76 1,143 1,125

18 SFLA20-80-[] 80 1,203 1,185

19 SFLA20-84-[] 84 1,263 1,245

20 SFLA20-88-[] 88 1,323 1,305

21 SFLA20-92-[] 92 1,383 1,365

22 . SFLA20-96-[] 96 1,443 1,425

23 SFLA20-100-[J 100 1,503 1,485

24 SFLA20-104-[] 104 1,563 1,545

25 SFLA20-108-[] 108 1,623 1,605

26 SFLA20-112-[] 112 1,683 1,665

27 SFLA20-116-[] 116 1,743 1,725

28 SFLA20-120-[] 120 1,803 1,785

29 SFLA20-124-0] 124 1,863 1,845

© Copyright Reserved Autonics Co., Ltd.

25 |



I 3. Dimensions Avutonics

3.1.3 Hand - Body detection (@30mm)

(unit: mm)
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Avutonics 3. Dimensions I

Model name A B C

No. : . Number of Protective |Sensing |Optical
SFL Series SFLA Series beams e el G el

1 SFLA30-9-[] 9 218 200

2 SFLA30-12-[] 12 293 275

3 SFLA30-15-J 15 368 350

4 SFLA30-18-[] 18 443 425

5 SFLA30-21-[] 21 518 500

6 — SFLA30-24-[] 24 593 575

7 SFLA30-27-[] 27 668 650

8 SFLA30-30-[] 30 743 725

9 SFLA30-33-[] 33 818 800

10 SFLA30-36-[] 36 893 875

11 SFLA30-39-[] 39 968 950

12 SFL30-42-[] SFLA30-42-[] 42 1,043 1,025 25

13 SFL30-45-[] SFLA30-45-[] 45 1,118 1,100

14 SFL30-48-[] SFLA30-48-[] 48 1,193 1,175

15 SFL30-51-[ SFLA30-51-[] 51 1,268 1,250

16 SFL30-54-[] SFLA30-54-[] 54 1,343 1,325

17 SFL30-57-[] SFLA30-57-[] 57 1,418 1,400

18 SFL30-60-[] SFLA30-60-[] 60 1,493 1,475

19 SFL30-63-[] SFLA30-63-[] 63 1,568 1,550

20 SFL30-66-[] SFLA30-66-[] 66 1,643 1,625

21 SFL30-69-[] SFLA30-69-[] 69 1,718 1,700

22 SFL30-72-[] SFLA30-72-[] 2 1,793 1,775

23 SFL30-75-[] SFLA30-75-[] 75 1,868 1,850
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Avutonics

3.2  Sold separately

3.2.1 Brackets
Tighten the brackets screws with a torque of 0.98 N m.
(1) Top/Bottom adjustable bracket (BK-SFL-TBA)

« Stainless steel 304
™ (unit: mm)

33

50

Iq
gt

28

30°

M8-BOLT 10

-
11.75

M6-BOLT WIS -

34

it
v

25.5
[

H— S

119

85

L I

3
11.8
(2) Top/Bottom bracket (BK-SFL-TBF)
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Autonics 3. Dimensions I

(3) Side adjustable bracket (BK-SFL-SA)
« Nickel plated Zn

49.9 (unit: mm)
<
|
~ > L 2,
Gy
It A
s
179 17
10.95| 10.5
-2 M6-BOLT uesolr | T19
{f"‘( Kf‘\
YV N>
C1
|
P\
[Te}
: ¢ 8|1 3
b/
-
Lrﬁ\ M
NI NIY
(4) Sside adjustable bracket (BK-SFL-SA-A)
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I 3. Dimensions Avutonics

(5) Side bracket (BK-SFL-SF)
o Aluminum
49

(unit: mm)
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Avtonics

3.2.2 Powerl/O cable
Cable material: polyurethane (PUR) or polyvinyl chloride (PVC), cable color: black
Tighten the connecting cable screws with a torque of 0.59 N m.

(1) Connector type
50 33

[@ T[]
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S| \ 26 M12
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50 33
=
20 L 43.8
0
of | =
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h3 < \ 96
Model name
Emitter Receiver e
SFL-BCT SFL-BCR 0.3m
(2) Power 1/0 cable (wire type)
*« PUR
7 L
50 33
=
i | i A
S s \2¢
« PVC
20 L
50 33
=

e

|3
Model name
Emitter Receiver Lenigdi (1L
SFL-C3T SFL-C3R 3m
SFL-CTT SFL-C7R m
SFL-C10T SFL-C10R 10m
SFL-C15T SFL-C15R 15m

X Refer to the connector cable (socket type) for the color of wire.



3.2.3

M12 Connector cable

Cable material: polyurethane (PUR) or polyvinyl chloride (PVC), cable color: black
Tighten the connecting cable screws with a torque of 0.59 N m.

Pin no Color MacElgine
] Emitter Receiver
1 Blue Y oV
2 Orange Reset hold input / Mute 1input |EDM input
3 Yellow RS485(B) RS485(B)
4 Red RS485(A) RS485(A)
5 Pink AUX 2 output / Mute 2 input AUX 1 output
6 Black External test input OSSD 1 output
7 White Reset input OSSD 2 output
8 Brown +24VDC +24VDC
(1) Socket type
*« PUR
L
// E
\ D6
« PVC
40 L
@
XN il
T 2
@ \ 26
M12
Model name
Emitter Receiver e (L)
CID8-3T CID8-3R 3m
CID8-5T CID8-5R 5m
CID8-TT CID8-TR m
CID8-10T CID8-10R 10m
(2) Socket-plug type
* PUR
L 46.8

« PVC

40

//

o |
s @
\ M12

Model name

Emitter Receiver Lemgita L)
C1D8-3T C1D8-3R 3m
C1D8-5T C1D8-5R 5m
CID8-7T C1D8-7R m
C1D8-10T C1D8-10R 10m
C1D8-15T C1D8-15R 15m
C1D8-20T C1D8-20R 20m

Avtonics



Avtonics

3.2.4

Y type connector cable

Cable material: polyvinyl chloride (PVC), cable color: black

Tighten the connecting cable screws with a torque of 0.59 N m.

(1) Connector cable for reducing wires (SFL-YC)

« Auxiliary output 1 (AUX1) and external test inputs are not available when using the Y type connector cable.
M128pin 17

M12 8 pin

132 500 40.2
Pinno |[Color |® Powerconnection™ | @ Emitter®” ® Receiver™
1 Blue (% (% (%

. Reset hold input / :
2 Orange | EDM input Mute 1 input EDM input
3 Yellow | Reset input RS485 (B) RS485 (B)
4 Red Mute 1 input RS485 (A) RS485 (A)
. AUX 2 output / AUX 2 output / .

> Pink Mute 2 input Mute 2 input AUX Linput
6 Black OSSD 1 output External test input OSSD 1 output
7 White OSSD 2 output Reset input OSSD 2 output
8 Brown +24 VDC= +24VDC= +24 VDC=

01) Use the connector cable (socket type, CID8-[IT(R)) for the emitter or receiver to connect with a voltage
source.

02) Use the power I/0 cable (connector type, SFL-BCT) for the emitter to connect with the product.
03) Use the power 1/0 cable (connector type, SFL-BCR) for the receiver to connect with the product.

(2) Reset switch connector cable (SFL-YCR)

M12 4 pin 243 M128 pin

M12 8 pin 500 40.2
Pin no | Color | (@ Reset input Color | @ Emitter® | ® Emitter®™
1 Brown | +24 VDC= Blue oV
2 White |Reset input Orange | Reset hold input / Mute 1 input
3 Blue [0V Yellow |RS485 (B)
4 Black |AUX 2 output Red RS485 (A)
5 Pink AUX 2 output / Mute 2 input
6 ) ) Black | External test input
7 White | Reset input
8 Brown |[+24VDC=

01) Use the connector cable (socket type, CID8-LIT(R)) for the emitter to connect with the receiver.
02) Use the power I/O cable (connector type, SFL-BCT) for the emitter to connect with the product.



3.2.5 Series connection cable

3.2.6

3.2.7

Cable material: polyurethane (PUR), cable color: black
Tighten the connecting cable screws with a torque of 0.59 N m.

/

i

Lamp output cable

Cable material: polyurethane (PUR), cable color: black
Tighten the connecting cable screws with a torque of 0.59 N m.

7 L 7
o 7 LLp
s \ 26
Model name
Emitter Receiver Length (L)
SFL-ECO3T SFL-ECO3R 0.3m
SFL-EC3T SFL-EC3R 3m
SFL-ECTT SFL-ECTR m
SFL-EC10T SFL-EC10R 10m

SFL / SFLA dedicated USB to Serial communication converter

T 3000
50 33 ~
(V] —
St %] { —
\J 6
Model name Length (L)
SFL-LC 3m
Color Function
Blue ov
Brown +24VDC
Black Lamp output

A.C.C (green, Rx / Tx Data Transmission)

0.P.R (red, Power)

Model name

Length (L)

SCM-SFL

1500mm

Avtonics



Autonics

3. Dimensions I

3.2.8 Test piece

The test piece is a black opaque object.

/
I

Model name  [Diameter(D) Length(L)
SFL-T14 @14mm

SFL-T20 @20mm 200mm
SFL-T30 ?30mm
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Avtonics

3.3  Unitdescriptions
(1) Front part

<Emitter> <Receiver>
1 1
—— Pl — 1 Pl —
) )

—

kz 4 |

5 FREQ E0W 8
6 TEST NP 9
7 INTL 08sD 10
o o ., lo| |e
(. 4 )
q q

@ @

ﬁ
ﬁ

[Common]

1. Top beam indicator: It lights up when the top beams are in the normal state without interruption.

2. Upper 0SSD indicator: It lights up or flashes depending on the OSSD outputs.

3. Power/Lockout indicator (PWR): It lights up when the light curtains are powered up.

4. Bottom beam indicator: It light up when the bottom beams are in the normal state without interruption.

[Emitter]

5. Frequency indicator (FREQ): When using mutual interference prevention, it shows the frequency you set.
6. External test indicator (TEST): It lights up when the external test signal is applied.

7. Interlock indicator (INTL): It lights up when entering to the interlock.

[Receiver]
8. EDM indicator (EDM): It lights up when EDM input is on.
9. NPN/PNP indicator (NPN): It lights up in the NPN and is turned off in the PNP.

10. OSSD indicatr (OSSD): It lights up in green when the OSSD outputs are in the ON state,
and in red when the OSSD outputs are in the OFF state.

XFor more information on the indicators, see "3.4.1 Status indicators".
(2) Front part - When removing the cover
Tighten the cover screws on the front part with a torque of 0.59 N m.



Avtonics

<Emitter> <Receiver>

11. 7-Segment display: It shows the status of light curtain.

XFor more information on the indicators, refer to the "3.4.2 7-Segment display".

12. PC communication port: Insert the connect to the SFL / SFLA dedicated USB to Serial communication converter.
13. Setting switch: You can set the function.

XFor more information on the setting swtich, refer to the "3.4.3 Setting switch".

(3) Upper part

14. Lamp output terminal

: Itis located on the top of the emitter and receiver. Insert the lamp output cable and connect the external output indicator.
Tighten the end cap screws with a torque of 0.59 N m.

In case of the series connection, use dedicated series connection cable to connect light curtains.

(4) Bottom part

15. Power supply terminal
: Itis located on the bottom of the emitter and receiver. Insert the power /O cable for power supply.
Tighten the end cap screws with a torque of 0.59 N m.

In case of the series connection, use dedicated series connection cable to connect light curtains.



I 3. Dimensions

Avtonics

3.3.1

Status indicators

Position Indicator Color |Operation [Description
ON Top bgam is ;lear
(= Incident light level 30 %)
o Blue Flashing Top'beam‘is unstable o
1. Top beam indicator (Incident light level: 15 to 35 %™")
OFF Top bgam is blocked
(< Incident light level 15 %)
Red Flashing Interruption of disturbance light
Green SIN hi asf'D T ide function is activated
. ashing uting or override function is activated.
2. Upper OSSD indicator o ON 0SSD s OFF
Emitter/ Flashing Enter lockout condition
Receiver ON Normal operation
3. Power/Lockout indicator (PWR) Green |Flashing Warning condition
OFF No power
Red Flashing Power on, enter lockout condition™’
ON Bottom beam is clear.
(= Incident light level 30 %)
o Blue Flashing Bottom bgam is unstable. o
4. Bottom beam indicator (Incident light level: 15 to 35 %™)
OFF Bottom beam is blocked.
(< Incident light level 15 %)
Red Flashing Interruption of disturbance light
5. Frequency indicator (FREQ) Green ON Setfrequency B
) OFF Set frequency A
L ON External test input is ON state.
Emitter 6. Bxternal test indicator (TEST) Green OFF External test input is OFF state.
ON Interlock condition
7. Interlock indicator (INTL) Yellow [Flashing Reset-hold condition
OFF Release interlock condition
ON EDM inputis ON state.
8. EDM indicator (EDM) Green |Flashing EDM error’™?
OFF EDM input is OFF state or EDM is deactivated.
Receiver - ON NPN output
9. NPN/PNP indicator (NPN) Green OFF PNP output
- Green |[ON 0OSSDis ON
10. OSSD indicator (OSSD) Red oN 0SSD i< OFF

%1 It flashes if the amount of received light on the top or bottom beam decreases less than from 15 to 35%, and lasts for
more than 30 minutes.

X2: The light curtain enters the lockout condition. For more information on error and warnings, see "11. Troubleshooting”.

XIn series connection, the indicators all but OSSD indicators at top and bottom are displayed based on the master status of
the receiver. You can check error and warnings saved for each set via the dedicated software (atLightCurtain).

¥The indicator flashes every 1 second.

BB
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Avtonics

3.3.2 7-Segmentdisplay
(1) Upon power on
» When the power is on, [B] is displayed to the segment LEDs of emitter and receiver.
« The segment LEDs are turned off during the self-test.
« When the self-test completes, see "(2) During operation."
« When an error occurs during the self-test, see "(3) During error condition."

(2) During operation
The operation status is displayed in the following order of priority.

Position [Operation Display Description
PC connection 1 . . L .
(download) ’—’ Flashing |Flashes when downloading the setting information.
Error condition t Flashing |Flashes when entering the lockout condition.
Emitter/
Receiver —
Communication error " Flashing |Flashes when RS485 communication error occurs.
Warning condition H Flashing |Flashes when in a warning condition.
Defualt condition L,' ON Displays when function is deactivated.
Blanking h ON Displays when the blanking function is activated.
Muting I ON Displays when in the muting state.
Emitter
Override N ON Displays when in the override state.
Reset-hold H ON Displays when waiting for reset-hold input.
Reduced resolution ' ON Displays when the reduced resolution function is activated.
) e 1 Displays the sensitivity level of beams with the lowest light
Receiver |Lightincident Ll ON incident (from 0 to 9 level).

(3) During error condition

When entering lockout condition or warning condition, codes are displayed every 2 seconds based on the following order.
i. Error code [E] or warning code [A]

ii. 1 level of error or warning code [J to ]

iii. 2 level of error or warning code [J to ]

iv. After turning off, repeat i, ii, and iii.

%
Note
XIn series connection, the segment indicators all but light incident display are displayed based on the master status of the
emitter and receiver. However, when an error or warning occurs, all connected light curtains enter the lockout state.
And the relevant condition is displayed at the segment LEDs of the light curtain that has the error.

XFor more information on error and warnings, see "11. Troubleshooting".



3.3.3 Setting switch

Note

Avtonics

You can set functions via the setting switch. Be sure to select the same settings of emitter and receiver to activate the
functions. All factory defaults are OFF state.

Settings (marks in sticker)

Setting switch No. |Function ON OFF(factory defaul)
Select
L |nPNorPNP NPN PNP
2 Sensing distance [Short (S) Long (L)
Select
ON 3 Frequency B (FREQ B) |[Frequency A (FREQ A)
‘152!3!4!5!6!7!8!‘ Frequency Aor B .
OFF 4 Reset-hold Reset-hold (R-H) Deactivated (OFF)
5 Interlock Manual reset (MAN)  |Auto reset (AUTO)
6 EDM EDM Deactivated (OFF)
7 Muting MUTE Deactivated (OFF)
8  |Apply settings atLightCurtain (PC)  [Setting switch (SW)

When you change the switch settings, keep the following points in mind.
« Be sure to complete the settings before applying the power. When the switch settings is changed during operation, light

curtain enters lockout condition because of switch error.

» When the reset hold switch and muting switch are in ON state at the same time, they enter the lockout conditon.
« When the switch settings of muting is ON position, the auxiliary output 2 (AUX 2) is deactivated.

» When the switch settings of applying setting is OFF position, the switch settings are applied to the light curtain. If it is ON
position, the settings of atLightCurtain is applied to the light curtain. The switch settings are ignored.

« In case of SFL (standard type), the position 8 of the setting switch is always OFF.
XFor more information on error and warnings, see "11. Troubleshooting".




Avtonics

4, General functions

4.1

4.2

Mode and state

Status Description
Power on Itis theipitialentry after power on. .
Self-test is performed and the OSSD output remains OFF state.
0SSD ON All beams are clear when there is no iject inthe detect!on zone.
The OSSD output goes to ON state within the response time or remains ON state.
0SSD OFF Certain beams are blocked when there is an object in the detection zone.

The OSSD output goes to OFF state within the response time or remains OFF state.

Lockout state

It enters when an error occurs during operation or self-test.
The OSSD output goes to OFF state within the response time or remains OFF state.
When the lockout reset input is applied or power is supplied again, the lockout condition is released.

Setting state

It is for downloading the setting information after connecting the dedicated software (atLightCurtain).
The OSSD output goes to OFF state within the response time or remains OFF state.
When the download completes, the light curtain performs self-test again and release the setting state.

Self-test

This function diagnoses an internal error of the light curtain.

Self-test is performed once within 2 seconds when power is on. Periodic self-test is performed during operation; it completes

within the response time.The error is displayed on the status indicators and 7-segment LEDs.
¥For more information on error and warnings, see "11. Troubleshooting".

(1) Inspection items of emitter

« CPU
» Power

(2) Inspection items of receiver
« CPU
» Power

« External wiring input

« Light emitting circuit

« Setting switch

* Memory

» Communication

« Configuration of product connection

« External wiring input

« Light receiving circuit

* Setting switch

» Memory

« Communication

» Configuration of product connection
« Setting information



Avtonics

4.3  Alarm forincident light level

The received signal is divided into three areas (stable light ON, unstable light ON, and stable light OFF) based on the light
incident level as follows. The light incident level determines either OSSD output is ON or OFF and the OSSD indicators display
the condition. And 7-segment indicator displays the level of the lowest light receiving beam (0 to 9 levels).

The amount of received light may decrease due to the product distortion or long-term use.

If the amount of received light, even one beam, decreases less than from 15 to 35% and lasts for more than 30 minutes, the
alarm for the sensitivity reduction occurs.

Set the output mode of auxiliary output or lamp output to “sensitivity reduction.”

For more information on the auxiliary output, see "6.5 Auxiliary output (AUX 1/2)", "6.6 Lamp output (Lamp 1/2)"
For more information on error and warnings, see "11. Troubleshooting".

A
o
Stable light ON
I3Omin Sensitivity
350 > reduction
L 1 U e R level
,
S eSS L 0SSD ON level
Unstable light ON ! I i
B L B e e o = T OSSD OFF level
Stable light OFF ] 0 P
6 0% L . o
' [
! : b
1 ! .
i ' o
ON L
OSSD
OFF

Auxiliary output ~ ON ——
[Output phase:
reverse] OFF

Auxiliary output
[Output mode: ON

sensitivity reduction]
OFF

K/ﬁ Note

For the sensitivity level based on the incident light level, see the table below.

Sensitivity level |Incident light level(%)
0
15to 30
30to 45
45 to 60
60 to 75
75t0 90
90 to 105
105to 121
121t0 135
135to0 150

Ol |No|U|~|lWIN|=|O
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4.4

4.5

45.1

OSSD output

Each of the two OSSD outputs in the receiver generates an output signal. And the output monitor each other to monitor the

output state.

In addition, each output signal checks its patterns to improve diagnostic reliability.
As shown in the figure below, when OSSD is in ON state, it periodically switches to OFF state for output circuit test.

If the timing patterns by the feedback signal are correct, it is interpreted as normal.

(1) Normal pattern timing chart
3.6t0 9.5 ms™

ON
0SsD 1
OFF i
> [ > '
1 L 1 ,
. Vo o |
| Vo . |
t 100us ¢+ 100us ' ! 100us !
ON > “—> <>
| |
0SSD2
OFF " :
e >
X1 %1

X1 It can be increased from 50 us to 1 ms based on the connected load (e.g. capacitive load).
X2' It may differ depending on the series connection.

(2) Abnormal pattern timing chart
3.6 t0 9.5 ms™

ON D —
0ssD 1
OFF
1 el :
E 100us E
ON - >
0SSD 2 i i
OFF A i

X1 It can be increase from 50 us to 1 ms based on the connected load (e.g. capacitive load).
%2 It may differ depending on the series connection.

XIf the pattern timing by the feedback signal is incorrect due to overcurrent or short-circuit of the output cable, light
curtain enters lockout condition due to incorrect wiring or internal circuit damage of OSSD. Make sure that devices
connected to the OSSD do not respond to any OFF signal from self-diagnosis.

XFor more information on error and warnings, see "11. Troubleshooting".

Mutual interference prevention

When you install more than two products, there is a risk of mutual interference. Change the frequency to prevent this
interference.
Change to frequency A or B using setting switch or atLightCurtain.

If you change the frequency, the response time may be changed and affect original response time.

Change settings

You can change settings via setting switch or atLightCurtain.
Only SFLA (advanced type) support atLightCurtain to change settings.

- : Setting method
Setting item Setting range Factory default - : = : :
atLightCurtain Setting switch (pin.no)
Frequency Frequency A/B Frequency A O OR)

XWhen setting to frequency A, the frequency indicator turns off, and when setting to frequency B, it lights green.
For more information, see "3.4.1 Status indicators".



Avutonics

5. Safety-related function

Light curtain supports safety-related functions to help installation or working environment.
When you configure the safety-related functions in atLightCurtain, see the table below.

O: available / X: unavailable

Fixed Floating Reduce

Initerlores Blanking | Blanking | Resolution

Reset-hold EDM Muting Override

Interlock 0 0 0 0 0 0

Reset-hold

EDM 0
Muting 0
Override 0
Fixed o
Blanking
Floating o
Blanking
Fedlues 0 0 0 X X x
Resolution

%1: The reset-hold function is available only when the manual reset is activated.

X2: The auxiliary output of emitter (AUX2) and reset-hold functions are not available when the muting or override is
activated.

%3 The functional combination of the reset-hold with fixed blanking and floating blanking is unavailable.
4. Both the muting zone and blanking zone can be set simultaneously.

%5 Both Functions, fixed blanking and floating blanking, are simultaneously configurable, but a zone where the two
functions overlap cannot be set.
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5.1

5.1.1

Note

5.1.2

5.1.2.1

Note

Interlock

Interlock is safety-related function, when OSSD output is switched to OFF state due to power on or, blocked beams or an error
occurs during operation, keeping its OFF state when the beams are clear or the error is fixed.

The interlock is reset by auto-reset or manual reset.

Auto-reset

Auto-reset is a function that the OSSD is switched to ON state when all beams are clear without a reset input or power on
again. The manual reset (start interlock and restart interlock) is deactivated.

Be sure to use the auto-reset in the environment where an operator cannot enter the detection zone or hazardous zone.

Power on
ﬁ #Ton, Tores OSSD response time
) i Clear f T
Light curtain | |
Blocked ] I
1 I | 1 1 1
I ] 1 1 I I
ON : L | L 1
055D | i | i |
OFF | | | ! !
: | :I : | : I ! 1
> e P e |
Self-test Tor Ton Torr > T <
ON

XSelf-test completes within 2 seconds.
XFor more information on response itme of OSSD output, see "2.2 Models"

Manual reset

One of start interlock or restart interlock is activated.
(When using the setting switch, the start interlock and restart interlock are activated or disactivated simultaneously.)

When using the manual reset, the interlock condition is released when reset iput is applied after entering the interlock
condition and all beams are clear. The OSSD output is switched from OFF state to ON state. The Interlock condition cannot be
released when beams are blocked.

When using a combination of muting or override function, the interlock condition is reset when the override function is
activated.

Start interlock

When the power is on, OSSD output remains OFF state regardless of the state of light curtain.
The interlock condition is released by applying the reset input. Apply reset input for more than 250ms.
(In this case, the reset-hold function is deactivated.)

Power
on
¥ Interlock condition
) Clear
Light curtain |
Blocked
min.
250ms
l———»
ON {
Reset input |
OFF
I
I
! 1 _max. 50ms™*
ON ’E“—
0SSD 1 |
OFF —1 !

X1! It may differ depending on the series connection.

Entry condition of start interlock:

» When power is on

« Performs self-test after lockout reset

« Performs self-test after changing PC settings



5.1.2.2

% Note

5.1.2.3

Note
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Restart interlock

The OSSD output is switched to OFF and maintains when beams are blocked in normal operation environment.
The interlock is reset by the reset input. Apply reset input for more than 250ms.

(In this case, the reset-hold is deactivated.)
T o OSSD response time

Interlock condition

'
Clear — H
Light curtain |
Blocked
min.
250ms
ON
Reset input
OFF
Torr max. 50ms™!
ON
0SSD
OFF

X1 It may differ depending on the series connection.
XFor more information on response itme of OSSD output, see "2.2 Models".

XIn case of series connection, if one of the product has a blocked beam, all the products are switched to the restart
interlock condition.

Reset-hold

If the operator is hard to see and invisible to the hazardous zone, an interlock condition can be reset

by an additional reset hold function with a reset input.

Reset-hold can be set while manual reset is activated.

When you use setting switch, activate manual reset and reset hold switch.

Reset hold cannot be used in combination with muting, override, or blanking (fixed blanking and floating blanking) function.
To reset the interlock, press the reset hold switch (S2) and then press the reset switch (S1) as shown below.

Light curtain

Emitter/Receiver Safety | Hazardous zone
zone
®
_ _ w__ o __ _»
EEE Hazards
RIS TR
[ [ :
| |
Operator | | :
| |
| LY
YL s S2
Condition o
Procedure Operating status 0SSD Description
(D Enter hazardous zone |Interlock OFF Enter the hazardous zone passing by the detection zone
Interlock Clear all works in the hazardous zone and then press the
@ Reset hold (Wait for reset hold) OFF reset hold switch (S2).
Interlock Go back to the safety zone passing by the detection zone
@ Enter safety zone (Wait for reset hold) OFF within the maximum timeout
@ Reset input Reset interlock ON Press the reset switch (S1) to reset the interlock

Ifinterlock is not released when reset input is applied, check the following cases and start the procedure again
from the beginning.

» When the reset input is applied without applying the reset hold input

» When the reset input is applied without passing by the detection zone after applying the reset hold input
» When reset input or reset hold input is less than 250ms

» When reset input or reset hold input is applied while the detection zone is interrupted

« The reset hold wait time is released exceeding the reset-hold timeout after the reset hold input is applied
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5. Safety-related function I

« Timing chart when setting reset hold

T1: Reset-hold timeout
Tore- OSSD response time

Release
. Interlock condition ! interlock
1t >l -
o7 e e e
1
Clear . ’ ; i
Light curtain | | I | | I
Blocked | H :
\ min. i
! 250ms \
! - i
ON T ¢
Reset-hold input ] 1
1 1
OFF ! min. |
1 250ms !
i !
ON !
Reset input 1
OFF i
i max. T1 i
! I ]
Reset-hold ON !
condition OFF i
1 1
1 1
1 1
Auxiliary output ON 1
1
(AUX, Lamp) OFF |
1 1
1 1
1 1
0SSD ON 4:-| :l—
1 1
OFF ! —
1 Tore max. 50ms* 1!
- T

X1' It may differ depending on the series connection.

XIf the reset hold input is applied, light curtain enters the reset hold condition, is maintained for the reset-hold timeout (T1).
XThe interlock condition is released only when the reset input is applied after passing by the detection zone

within the maximum timeout (T1).

In the series connection, the light curtains judge that an object passed by the detection zone if one light curtain is
blocked. The interlock condition is not released unless the reset input is applied even if an object passing by the
detection zone several times within the reset-hold timeout(T1). The reset-hold condition has been deactivated after the

reset-hold timeout(T1).
¥Please apply over 250ms for reset hold input or reset input.

XIn case of advanced type, auxiliary output (AUX) and lamp output (Lamp) can be set to reset hold condition

via atLightCurtain.

© Copyright Reserved Autonics Co., Ltd.
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Note

5.1.4
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Wiring
(1) Start interlock / Restart interlock
NPN output PNP output
(Brown)+24VDC (Brown)+24VDC
——0
(White)Reset input s1
Emitter Emitter
S1 (White)Reset input
(Blue)ov
—0
(Blue)ov
(2) Reset-hold
NPN output PNP output
(Brown)+24VDC o (Brown)+24VDC e

(White)Reset input

S1

) . (White)Reset input
Emitter (Orange)Reset hold input Emitter s

S2

(Orange)Reset hold input
O (Blue)ov O

(Blue)ov

XInstall reset switch (S1) and reset hold switch (S2) to release the interlock, and use normally closed (N.C.) contact switch.

Xlnstall reset switch (S1) in a position where the entire hazardous zone is visible and cannot be used in the hazardous
zone.

Xlnstall reset hold switch (S2) in a position where cannot be used in the safety zone.
XWhen using the reset-hold, do not apply the external test input.
Change settings

You can change settings via setting switch or atLightCurtain. Only SFLA (advanced type) support atLightCurtain to change
settings.

) L . Setting method
Function Setting item Setting range Factory default : : : - -
atlightCurtain  |Setting switch (pin no.)
Auto reset Auto reset Enable/Disable Enable O(5)
Start interlock Enable/Disable Disable
Manual reset - - : O5)
Restart interlock Enable/Disable Disable O
Reset-hold Enable/Disable Disable O4)
Reset-hold -
Timeout(T1) 1-60s 8s —

¥When the function is activated by the setting switch, the setting range is the factory default.
XWhen setting manual reset by setting switch, the state of start interlock and restart interlock are the same.
XCombination of auto reset and reset hold is unavailable. When setting these at the same time, operating as auto reset.

XCombination of reset hold, muting, and override is unavailable. When setting these at the same time, entering the lockout
condition.

XFor more information on error and warnings, see "11. Troubleshooting".
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5.2  Lockout reset
Lockout means that if an error occurs during self-test or operation, OSSD output goes to OFF state within the response time
and maintains it.

After fixing the cause of the error, power on again or apply the reset input for more than 1 second.
Then the light curtain performs self-test. If there is no error after the test, the lockout condition is released.

Depending on the cause of the error, the lockout condition may not be released.
If the lockout condition is not released by the reset input, power on again.

In case of series connection, if one of the product has a failure, all sets enter the lockout condition.

The lockout is reset from all sets when releasing lockout.
Tore- OSSD response time

ON
OSSD
OFF '
: : TOFF : e
on . 1Release lockout condition
Lockout condition E . .
OFF " . :
1 1
' : min.1s ' Selftest |
, L
ON - .
Reset input 0
OFF L
5.2.1 Wiring
NPN output PNP output
(Brown)+24VDC (Brown)+24vVDC
————0
(White)Reset input s1
Emitter Emitter
sl (White)Reset input
(Blue)ov
—————0
(Blue)ov

Note

Xlnstall reset switch (S1) to release lockout and use normally closed (N.C.) contact switch.

Xnstall reset switch (S1) in a position where the entire hazardous zone is visible and cannot be used in the hazardous
zone.

XThe reset hold input is unavailable to reset the lockout.
XFor more information on error and warnings, see "11. Troubleshooting".
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5.3 External Device Monitoring (EDM)

This function monitors the state of external devices (e.g. safety relay, connectors, etc) connected to the OSSD output.
It also diagnoses contact welding and malfunction of external devices to control a hazardous source.

The input of external device monitoring (EDM) must be applied as opposed to the state of OSSD output, and interprets
abnormalities based on the input state when the OSSD output is switched.

If the rated voltage is not supplied to the EDM input within the timeout (T1) after the OSSD output is switched, entering
lockout condition.

« Timing chart of EDM input

T1: Timeout
Ton, Torr- OSSD response time
Clear  —0 ———
Light curtain
Blocked
: Torr : Ton T1 ,
ON 1 R e — |
' ! q 1 1 Lockout
0SSD | H | )
1 1 ! | 1
OFF 1 —1 : | :
Pt P Lo
<> lg—p!
ON 1 1 1 | . h !
1 1 | 1 == 1 |
EDM I i i i [ ! '
! ! [ 1 1 1 \ H
OFF 1 1 1 ! | | ! !

X1: If the OSSD is switched within the timeout (T1), light curtain operates normally though the signal is not applied
to the EDM input.

5.3.1 Wiring

NPN output PNP output

(Brown)+24VDC (Brown)+24VDC
AL S

(Orange)EDM input

Receiver Receiver

K/ﬁ Note
Xlnstall external relay (K1, K2) for EDM input and use normally closed (N.C.) contacts switch for the rated voltage.
XBe sure to use a magnetic contactor or external relay with force-guided contacts as the K1 and K2 for proper usage.

5.3.2 Change settings

You can change settings via setting switch or atLightCurtain. Only SFLA (advanced type) support atLightCurtain to change

settings.
. . . Setting method
Function Setting item Setting range Factory default : : - : :
atlightCurtain  |Setting switch (pin no.)
EDM function Enable/Disable Disable 6
EDM : / o O(6)
Timeout(T1) 0.1-4sec 0.3sec -

XWhen the function is activated by the setting switch, the setting range is the factory default.

%The EDM function should be activated by the setting switch or atLightCurtain to monitor the EDM indicator on the
receiver. If not, the indicator doesn't show the status of EDM.

XFor more information on error and warnings, see "11. Troubleshooting".
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5.4  Muting

In the muting condition, the OSSD output maintains ON state regardless of the object in the muting zone.

The factory default of muting zone is set to entire detection zone.
The part of muting zone can be set via atLightCurtain.

Muting begins when the signals are correctly applied to the two mute inputs on the emitter,
and ends by an end condition.

Muting suspends the safety-related functions temporarily so that it should be used in an environment where the detection
objects, such as workpieces, frequently pass through the detection zone (e.g., conveyor systems).

When using a combination of muting and blanking functions, the muting and blanking zones can be overlapped.

- Fixed blanking: Fixed blanking is prioritized because it is unavailable to distinguish between the fixed object
and the detection object

- Floating blanking: Muting is prioritized because it is unavailable to distinguish between the moving object
and the detection object.

XIf you need to show that the muting function is activated, install the indicator (e.g., warning lamp) where it can be
checked at all sites.

A Warning

Be sure to install the muting devices where the qualified personnel only can handle and change.
Make sure that the installation position can be changed under the supervision of the responsible person for use.

Note
Muting sensor is a device to control the start and end of the muting function.
The muting sensors are connected to the mutel input and mute 2 input, providing the outputs.

The specifications of the muting sensor as follows:
i. Use sensors that have the same output type (NPN or PNP)

ii. Use sensors that have 3-wire or N.O. contacts
In case of the SFLA (advanced type of light curtain), use atLightCurtain to select N.O. or N.C. contact
based on the output type of muting sensor.

iii. If using more than 4 muting sensors, they shoule be with N.O. contact.
iv. Use sensors that output is ON when detecting an object, and operate in Dark ON mode

When you use the photoelectric sensor as a muting sensor, light interference may occur and it may cause
malfunction of the muting.

When an error occurs, see the following measures

« Use a sensor with mutual interference prevention

« Adjust the sensor position and beams to avoid interference
« Install a light shield plate, an anti-interference filter, or a slit
« Lower the sensitivity of the sensor

For more information on error and warnings, see "11. Troubleshooting".
For more information on the external indicators, see "6.6 Lamp output (Lamp 1/2)"

5.4.1 Standard mode
The standard mode is the factory default of muting. Muting starts by signals from the correct mute input sequence which you
set. The initial setting of mute input sequence is 1 = 2 and it can be changed via atLightCurtain.
« Muting start condition (All conditions are required.)
i.  Not lockout condition
ii. There is no object in the detection zone and the OSSD output is in ON state.
(If you use the muting function with the blanking function, keep the blanking zone blocked.)
iii. Mute 1 and mute 2 inputs are applied within the range of mute input time limit (T1min - T1max)
based on the sequence you set.
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« Muting end condition (One or more conditions are required.)
i. Enter lockout condition
ii. Mute 1 input or mute 2 input maintains OFF state for more than the allowable mute input time (max. 0.1 seconds).
jii. The input signals from the muting sensors are unstable within the allowable mute input time.
iv. The duration of muting period exceeds the muting timeout (T2).

v. The beams out of the muting zone are blocked.
(If you use the muting function with the blanking function, the muting ends if there is no object in the blanking zone.)

« Timing chart of standard mode

T1min: Min value of mute input time limit
Tlmax: Max value of mute input time limit
Torr- OSSD response time

T2: Muting timeout

Allowable mute input time: Max. 0.1sec

T1min-
Tlmax . Allowable mute input time
I —
ON p : —
Mute 1 input ! . |
OFF . L1 '
Allowable mute input time .
ON — "
Mute 2 input . 5 |
OFF L —
1 max. 50ms® L max. 0.15s*
T T
E \ max. T2 o
ON by —
Muting H | |
OFF :
. Inlalsialsll
o« 1
indicator (green) OFF
Clear
Light curtain |
Blocked ]
]
ON :
0SSD :l
OFF :
TOFF ::

1! The upper OSSD indicator flashes every 1 second.
X2' It may differ depending on the series connection.

XMute input time limit (T1min - TImax) is the time difference between mute 1 input, and mute 2 input. Muting starts by
signals from the correct mute input sequence which you set. The signals should be applied within a range of the mute
input time limit.(T1min < T1max)

¥The muting timeout (T2) is the maximum value that the muting condition can be maintained.

XIf the mute input is temporarily interrupted during the muting, it will operate normally when it returns within the
allowable mute input time (0.1 sec.). If the mute input is not applied within the allowable mute input time or the mute
input is unstable, the light curtain operates like below.

- In muting condition: Muting ends and goes into warning condition. OSSD output is displayed based on the state of
beams that are clear or blocked.
- Not in muting condition: Muting does not begin even if the sequence of the mute inputs are correct.
Muting sensor error is displayed on the segment LEDs.
XThe auxiliary output (AUX 1/2) or lamp output (Lamp 1/2) can display the muting condition.
For more information, see "6.5 Auxiliary output (AUX 1/2)", "6.6 Lamp output (Lamp 1/2)"

XFor more information on error and warnings, see "11. Troubleshooting".
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5.4.1.1 When using two muting sensors in standard mode

(1) Wiring
NPN output PNP output
(Brown)24/DC (Brown)+24vDC
© —O
(Orange)Mute 1 input o ‘
Emitter M| s1 Emitter (Orange)Mute 1 input <
(Pink)Mute 2 input
52 (
(Blue)ov —O O

(Blue)ov

XMuting sensors (S1, S2) have the same output type (NPN, PNP) and 3-wire transistor output.
Use sensors that output is ON when detecting an object, and operate in Dark ON mode.

XIn case of SFL (standard type), use the muting sensors with N.O. contact.

In case of SFLA (advanced type), use atlLightCurtain to set N.O. or N.C. contact based on the output type of muting sensor.

(2) Example of muting function

While a workpiece is passing through the detection zone from the safety zone to the hazardous zone, muting begins by

signals from two muting sensors installed across.

« Installation example

Muting sensors (S1, S2): Retro-reflective photoelectric sensor (Output is ON when sensing the object, Dark ON mode)

Muting sequence: Mute input 1 — 2

Iltem |Unit  |Description
L m Length of detection object
\ m/s  [Velocity of detection object
D The distance at the muting sensors labeled S1/S2 firstly
m .
detect an object.
Tlmin |sec Min value of mute Input time limit (T1)
Tlmax [sec Max value of mute Input time limit (T1)

XTo begin the muting and maintain it, make sure that the distance (D) must be smaller than the length (L) of the detection

object. (D <L)

XBe sure to set the time between first mute input and the second mute input (D/V) within the mute input time limit.

(T1min < (D/V)< T1max)

Example of operation
Order (®: ON, ®: OFF)
Safety zone | Hazardous zone
I >
(\ | Q\ Reflector
0 .
Workpiece
@
|
|
| | | A
: : } HEmitter]
L W I i I |_| %eflector
The muting sensors (S1, S2) are in OFF state before the workpiece passes. Mute 1 input @ s1@
Muting is deactivated but the sensing function is activated.
% 1: Install the muting sensors whose intersection should be located in a hazardous Mute 2 | ° 9e
zone to prevent starting the muting by an operator. ute 2 input
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Example of operation

Order (®: ON, @: OFF)
Safety zone | Hazardous zone o
I >
(\\fé\ e S{: Reflector
@
/\/ E RPN
>, Emitt
&7 Ill 0Reﬂector
The muting sensors (S1, S2) detect the workpiece and outputs go to ON state in Mute 1input @ S1@
order and muting begins. The sensing function is deactivated.
Even if the beams of muting zone are blocked, the OSSD output maintains ON. Mute 2 input @ 20
A Safety zone | Hazardous zone
- i >
(\&\ ] Q\ Reflector
Workpiece |::>
®
" Emitter
<"/ | aReﬂector
The output of muting sensor (S2) maintains ON state but the muting sensor (S1)is  [Mute 1input @ S1 @
in OFF state. The muting ends and the sensing function is activated. Mute 2 input @ 20
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(3) Timing chart
T1min: Min value of mute input time limit
T1lmax: Max value of mute input time limit
T2 Muting timeout
Sequence @ >t @ > ®
| |
i i
| |
! Timin- !
i Tlmax |
| ! |
i ON 1 + |
Mute 1 input ! 1 !
(muting sensor S1) i i i
OFF L L ‘
| 1 |
I 1 : 1
) ON ! T
Mute 2 input I [
(muting sensor S2) ! Pl
OFF ! i _ — ‘
| 11 max. 50ms™ v ' max. 0.158™
I o o 1
| :A max. T2 ‘: |
! Ml Ll
ON ' '
Muting 1 |
OFF ; ;
i i
1 1
ON | |
Upper OSSD } }
indicator (green) i I
OFF : :
| |
| |
. . Clear : :
Light curtain ! !
Blocked ; ;
i i
1 1
ON
| |
0SSD : :
OFF i ]
[ [

X1 It may differ depending on the series connection.
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5.4.1.2 When using four muting sensors in standard mode (one direction of the detection object)

(1) wiring
NPN output PNP output

(Brown)+24vDC 0 (Brown)+24VDC o

(Pink)Mute 2 input ] ]

| | S1 S3
(Orange)Mute 1 input < 9 ) 4
Emitter Emitter (Orange)Mute 1 input ( (
S1 S3
(Pink)Mute 2 input
(Blue)ov ' —O (Blue)ov O

XMuting sensors (S1, S2, S3, S4) have the same output type (NPN, PNP) and 3-wire transistor output.
Use sensors that output is ON when detecting an object, and operate in Dark ON mode.

XThe muting sensor should be with N.O. contact.

(2) Example of muting function
While a workpiece is passing through the detection zone from the safety zone to the hazardous zone,
one-direction muting begins by signals from four muting sensors installed in parallel.

« Installation example

Muting sensors (S1, S2, S3, S4): Through-beam photoelectric sensor
(Output is ON when sensing the object, Dark ON mode)

Muting sequence: Mute input1 —2
XConnect the outputs of muting sensors (S1, S3) to mute 1 input.
¥Connect the outputs of muting sensors (S2, S4) to mute 2 input.

Item Unit Description

L m Length of the object

\% m/s Velocity of the object

D1 m The distance at the mutjng sensors labele;l S1/S2 firstly detect an object.
(When the detection object moves to the right.)

D2 m Distance between the muting sensors labeled S2/S4

D3 m Distance between the muting sensors labeled S1/S3

T1lmin sec Min value of mute Input time limit (T1)

Tlmax sec Max value of mute Input time limit (T1)

XBe sure to install the muting sensors for the values of D2 and D3 shorter than the L. (D2 <L, D3 <L)

XMuting begins when mute 2 input is applied after mute 1 input is applied within the mute input time limit (T1).
(T1min < (D/V) < T1max)
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Example of operation
Order (®: ON, @: OFF)
B Safety zone | Hazardous zone
- I
SR
Workpiece E$ EE
O "
|
= > e @ e e
(OFF)  (OFF) (OFF) (OFF)
| DL i D2 1 i
1 D3 1
Connect the outputs of muting sensors (S1, S3) to mute 1 input. Mute 1 input @ S1@
Connect the outputs of muting sensors (S2, S4) to mute 2 input. . 30
All muting sensors (S1 - S4) are in OFF state before the workpiece passes. ) 2@
Muting is deactivated but the sensing function is activated. Mute 2 input @ 4 @
Safetyzone |  Hazardous zone
- I >
Workpiece
@
[ [ e o
(ON)  (ON) (OFF) (OFF)
: S1®
The muting sensors (S1, S2) detect the workpiece and outputs go to ON state in Mute 1input @ 3@
order and muting begins. The sensing function is deactivated. - “5e
Even if the beams of muting zone are blocked, the OSSD output maintains ON. Mute 2 input @ e
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Example of operation

Order (®: ON, @: OFF)
B Safety zone | Hazardous zone
- I >
®
. _— . . . S1@
The muting sensors (S3, S4) maintains ON state even if the muting sensors Mute 1input @ 3@
(S1,S2) arein OFF state, the OSSD outputisin ON state. |- Se
The sensing function is deactivated. Mute 2 input @ “e
Example of operation
Order (®: 0N, ®: OFF)
Safety zone | Hazardous zone
- I >
@
(OFF)  (OFF) (OFF)  (ON)
. S1@
Mute 1 input @
The output of muting sensor (S3) is switched to OFF state and the mute 1L inputis in u npu S3@
OFF state. The muting ends and the sensing function is activated. 2 @

Mute 2 input @

54 @
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T1min: Min value of mute input time limit
T1lmax: Max value of mute input time limit
max. 0.15s™"
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X1 It may differ depending on the series connection.



5.4.1.3 When using four muting sensors in standard mode (both directions of the detection object)

(1) Wiring
NPN output PNP output
(Brown)+24vDC 0 (Brown)+24VDC .
(Pink)Mute 2 input ] ]
| | S1 sS4
(Orange)Mute 1 input
Emitter S

S1

T

2 S3 R S2 S3
Emitter (Orange)Mute 1 input /
54(

(Pink)Mute 2 input

(Blue)ov

O

(Blue)ov

XMuting sensors (S1, S2, S3, S4) have the same output type (NPN, PNP) and 3-wire transistor output.

Use sensors that output is ON when detecting an object, and operate in Dark ON mode.
The muting sensor should be with N.O. contact.

(2) Example of muting function

While a workpiece is passing through the detection zone from the safety zone to the hazardous zone,

both-direction muting begins by signals from four muting sensors installed in parallel.

« Installation example
Muting sensors (S1, S2, S3, S4): Through-beam photoelectric sensor

(Output is ON when sensing the object, Dark ON mode)

Muting sequence: Mute input 1 — 2
¥Connect the outputs of muting sensors (S1, S4) to mute 1 input.
XConnect the outputs of muting sensors (S2, S3) to mute 2 input.

Item Unit Description
L m Length of the object
V m/s Velocity of the object
The distance at the muting sensors labeled S1/S2 firstly detect
D1 m an object.
(When the detection object moves to the right.)
The distance at the muting sensors labeled S3/54 firstly detect
D2 m an object.
(When the detection object moves to the left.)
D3 m Distance between the muting sensors labeled S1/S4.
T1lmin sec Min value of mute Input time limit (T1)
Tlmax sec Max value of mute Input time limit (T1)

XBe sure to install the muting sensors for the value of D3 shorter than the L. (D3 <L)

XMuting begins when mute 2 input is applied after mute 1 input is applied within the mute input time limit (T1).

(T1min < (D1/V) < TImax or T1min < (D2/V) T1max)

Avtonics
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Example of operation
Qrgler (®: ON, @: OFF)
Safety zone | Hazardous zone
I >
{si—2 I. S3 54e
Workpiece |\/ > EE «'l\l/- -
® :
| | "
l o e e o
(OFF)  (OFF) (OFF) (OFF)
| DL DD
- )
] D3 !
Connect the outputs of muting sensors (S1, S4) to mute 1 input. Mute 1input ® S1@
Connect the outputs of muting sensors (S2, S3) to mute 2 input. S4@
All muting sensors (S1 - S4) are in OFF state before the workpiece passes. . 2@
Muting is deactivated but the sensing function is activated. Mute 2 input @ 3@
Safety zone | Hazardous zone
- I -
Workpiece
@
° ° e o
(ON)  (ON) (OFF) (OFF)
. . ) . S1@
The muting sensors (S1, S2) detect the workpiece and outputs go to ON state in Mute 1 input ® “e
order and muting begins. The sensing function is deactivated. “Ze
Even if the beams of muting zone are blocked, the OSSD output maintains ON. Mute 2 input ® e
Safety zone | Hazardous zone
- I >
Workpiece |E>
®
(OFF)  (OFF) (ON)  (ON)
. . . ) . S1@
The muting sensors (S3, S4) are switched to ON state even if the muting sensors Mute 1 input ® 4@
(S1, S2) are in OFF state, the OSSD output maintains ON state. e
The sensing function is deactivated. Mute 2 input ® 30




I 5. Safety-related function Avutonics

Example of operation

Qrgler (®: ON, @: OFF)

Safety zone | Hazardous zone

Workpiece E:>

(OFF)  (OFF) (OFF)  (ON)
. S1@
) - . . |Mute 1input ®
The output of muting sensor (S3) is switched to OFF state and the mute 2 input is in P S40
OFF state. The muting ends and the sensing function is activated. . 2@
Mute 2 input @ 3e

I 62 © Copyright Reserved Autonics Co., Ltd.



Avtonics

hart

iming c

@)T

T1min: Min value of mute input time limit
T1lmax: Max value of mute input time limit

T2 Muting timeout

Sequence

ON

Muting sensor S1

o [N,
[T w [T
(@] o
= ~o
5 %20=]
Q. mp
£ g <
— SN
g A g
> oo S
= £ =
= £=
>
=

ON
OFF

Muting sensor S3
(Mute 1 input)

Muting sensor S4
(Mute 2 input)

Mute 1 input

0
wn
-
o
3
©
..... £
0
£
o
. w
£3 ES
N L
=5 =
-~
[
g
o
=
>
a
£
o~
e
8
=)
=

max. T2

S I

Muting

Upper OSSD
indicator (green)

OFF

Clear

Light curtain

Blocked

ON
OFF

0SSD

X1 It may differ depending on the series connection.
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Exit-only mode
Muting starts by signals from the correct mute input sequence which you set. Muting condition is maintained during a certain
time even if mute input is turned to OFF state.

The initial setting of mute input sequence is 1 = 2 and it can be changed via atLightCurtain.
However, the both directions (1<>2) is unavailable.

« Muting start condition (All conditions are required.)
i.  Not lockout condition

ii. There is no object in the detection zone and the OSSD output is in ON state.
(If you use the muting function with the blanking function, keep the blanking zone blocked.)

jii. Mute 1 and mute 2 inputs are applied within the range of mute input time limit (T1min - TImax)
based on the sequence you set.

« Muting end condition (One or more conditions are required.)
i. Enter lockout condition
ii. The muting zone is not blocked within the maximum mute input time limit (T1max) after the muting is activated.

ii. Mute 1 input or mute 2 input maintains OFF state for more than the allowable mute input time (max. 0.1 seconds) and
remains the blocked state during the exit-only muting wait time (T3).

iv. The mute input is unstable within the allowable mute input time.

v. The beams except the muting zone are blocked.
(If you use the muting function with the blanking function, the muting ends if there is no object in the blanking zone.)

vi. The muting end wait time (0.1sec) is exceeded after the object passes through the detection zone.
i. The muting timeout (T2) is exceeded.

Vi
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T1min: Min value of mute input time limit
T1max: Max value of mute input time limit
T2: Muting timeout

T3: Exit-only muting wait time

Allowable mute input time: max. 0.1sec
Muting end wait time: 0.1sec

T1lmin-
ITlma>: , . _ Allowable mute input time
oN I Lt T
1
Mute 1 input 0
OFF .
! 1
1
Allowable mute input time :
ON " —
Mute 2 input 2 g .
OFF L
! ! max. 50ms*? V! max 0.155%2
' [
L max. T2 ! ]
= ) Lt}
ON ™
1
Muting . 0
OFF L
. ¢ MaxT3

<o I N n R I I  —

] i
! '
! !
! !
! !
Clear ] ]
! ]
Light curtain Blocked ! :
. . Mutingend 1 1
: ' _max. TImax wait time '
>l —_— e
0SsD oN — m
1 1 [
1 Ll [
1 1 [
OFF 1 1 11

1! The upper OSSD indicator flashes every 1 second.
%2 It may differ depending on the series connection.

Note
¥Mute input time limit (T1min - TImax) is the time difference between mute 1 input, and mute 2 input. Muting starts by
signals from the correct mute input sequence which you set. The signals should be applied within a range of the mute
input time limit.(T1min < T1max)

¥The muting timeout (T2) is the maximum value that the muting condition can be maintained.

¥Exit-only muting wait time (T3) is the time until the muting function ends after the mute input is switched to the OFF
state.

XIf the mute input is temporarily interrupted during the muting, it will operate normally when it returns within the
allowable mute input time (0.1 sec). If the mute input is not applied within the allowable mute input time or the mute
input is unstable, the light curtain operates like below.

- In muting condition: Muting ends and goes into warning condition.
OSSD output is displayed based on the state of beams that are clear or blocked.

- Not in muting condition: Muting does not begin even if the sequence of the mute inputs are correct.
Muting sensor error is displayed on the segment LEDs.
XThe auxiliary output (AUX 1/2) or lamp output (Lamp 1/2) can display the muting condition.

For more information, see "6.5 Auxiliary output (AUX 1/2)", "6.6 Lamp output (Lamp 1/2)"
XFor more information on error and warnings, see "11. Troubleshooting"



5.4.2.1 When using two muting sensors in exit-only mode

(1) wiring
NPN output PNP output
(Brown)+24VDC (Brown)+24vVDC
O —O
(Orange)Mute 1 input s1 ‘
Emitter —|(Pmk)MUte 2 input S1 Emitter (Orange)Mute 1 input S2
(Pink)Mute 2 input
52 (
—0 O

(Blue)ov (Blue)ov

XMuting sensors (S1, S2) have the same output type (NPN, PNP) and 3-wire transistor output.

Use sensors that output is ON when detecting an object, and operate in Dark ON mode.

XIn case of SFL (standard type), use the muting sensors with N.O. contact.

Avtonics

In case of SFLA (advanced type), use atlLightCurtain to set N.O. or N.C. contact based on the output type of muting sensor.

(2) Example of exit-only muting function

While a workpiece is passing through the detection zone from the safety zone to the hazardous zone, muting begins by

signals from two muting sensors installed parallel.
« Installation example

Muting sensors (S1, S2): Through-beam photoelectric sensor (Output is ON when sensing the object, Dark ON mode)

Muting sequence: Mute input 1 — 2

Iltem |Unit  [Description

L m Length of the object

v m/s  |Velocity of the object

D1 m Distance between the muting sensors labeled S1/S2

D2 m Distance between the muting sensor labeled S1 and product

Tlmin |[sec Min value of mute Input time limit (T1)

Tlmax [sec Max value of mute Input time limit (T1)

XIf mute 2 input is applied within mute input time limit (T1) after mute 1 input is applied, the muting starts.

(T1min <(D1/V) <T1max)

*Be sure to maintain the muting condition after the detection object passes through the muting sensor and

the detection zone. The following formula must be satisfied. ((D2/V) < T3)

Example of operation
Order (®: ON, ®: OFF)

Hazardous zone | Safety zone

I_Sl S2 [—{Receivpr

Workpiece E$

IT
/
g
™
E
=

muting by an operator.

The muting sensors (S1, S2) are in OFF state before the workpiece passes.
The muting condition does not start and sensing function is activated.
% :Install the muting sensors located in a hazardous zone to prevent starting the

Mute 1 input @

S1@

Mute 2 input @

2@
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Example of operation
Order (®: ON, @: OFF)
Hazardous zone | Safety zone
- I >
S1 Receivpr
|
Workpiece E:>
@
The muting sensors (S1, S2) detect the workpiece and the outputs go to ON'state in - {y1te 1 input ® s1@
order. Muting begins and the sensing function is deactivated.
Even if the beams of the muting zone are blocked, the OSSD output )
maintains ON. Mute 2 input @ 2@
Example of operation
Order (®: ON, ®: OFF)
Hazardous zone | Safety zone
- I >
LSl Receivpr
! "
Workpiece E:>
®
Even if the output of the muting sensor(S2) maintains ON state, the muting Mute 1 input @ S1@
sensor(S1) is switched to OFF state. The muting condition is maintained for the exit-
only muting wait time (T3). The sensing function is deactivated. Mute 2 input ® 2@
Hazardous zone | Safety zone
- I >
I_Sl S2 —{Receivpr
Workpiece E:>
@
o o
(OFF) (OFF)
Even if both muting sensors (S1, S2) are switched to OFF state within exit-only Mute 1 input @ S1@
muting wait time (T3), the muting condition is maintained.
The sensing function is deactivated. Mute 2 input @ 2@
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Example of operation

Order (®: ON, @: OFF)

Hazardous zone | Safety zone

I_Sl S2 [—{Receivpr

Workpiece E:>

®
e o
(OFF) (OFF)
If the workpiece passes through the detection zone completely and the beams are  |Mute 1 input @ S1@
clear, the muting condition is maintained for 0.1 sec (Muting end wait time) and
stops. The sensing function is activated. Mute 2 input @ 2@
(3) Timing chart

T1min: Min value of mute input time limit
T1lmax: Max value of mute input time limit
T2: Muting timeout

T3: Exit-only muting wait time

Muting end wait time: 0.1sec

ON

Mute 1 input
(Muting sensor S1) e

1
I
I
|
1
I
I
|
1
I
I
|
1
T
I
|
1
I
i
(Muting sensor S2) !
|
1
I
I
|
1
I
I
|
1
I
I
|
T
I
I
|
1
I

1
i
ON L
Mute 2 input |
1
OFF :
1 1
1 . 1
- g% 50ms* ! !
I 1 [ } 1
by i max. T2 | | L
ON | Y 1 [ 1 L}
N i T
Muting | | ! [ o
1 1 0 [ I
OFF L ! : [ : '
! | ! | max.T3 1 | 1
1 1 | 1 | 1
| : | | | : H
1 ! ! ! 1
Upperossp  ON :|—|} |_| 1 |
indicator (green) | ! ! !
OFF 1, ; L
1 I ! 1 1 [
! 1 : I I L
' L mak. T1max ' |1 ! Muting end wait time
>t
Clear ; . | | o —_—
Light curtain i ! \ \ \ !
Blocked i i | 1 | i
i i i i
| | | |
ON i i i i
OSSD 1 1 1 1
1 1 1 1
OFF h h h h

X1 It may differ depending on the series connection.
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5. Safety-related function I

5.4.3 Change settings

You can change settings via setting switch or atLightCurtain.

Only SFLA (advanced type) support atLightCurtain to change settings.

Setting method

Function |ltem Setting range Factory default ) ) Setting switch
atLightCurtain -
(pin no.)
Muting function Enable/Disable Disable o)
Muting zone™! Detection zone Entire zone
Muting mode Stz_andard mode/ Standard mode
Exit-only mode
' One direction:
Muting sequence™? 1-2/2-1 1-2
Both direction: 1<>2
Muting Muting sensor 1 N.O./N.C. N.O. O
Muting sensor 2 N.O./N.C. N.O. o
Min value of mute input time limit | ) 53 3 o 0.03seC
(T1min)
Max value of mute input time limit|; ;- 3sec
(T1lmax)
Muting timeout (T2)*? 0-3600sec 60sec
Exit-only muting wait time(T3) 0.1-4sec 4sec

XWhen the function is activated by the setting switch, the setting range is the factory default.

%1 Even if the beams set to the muting zone are blocked, the OSSD output remains ON state. When using a combination
of muting and blanking functions, the muting zone and the blanking zone can be overlapped.
The muting zone can be set manually or automatically in atLightCurtain.
For more information, see “atljghtCurtain User Manual.”

2. When muting mode is set to exit-only mode, the muting sequence cannot be set in both directions.

3. If you set the Muting timeout (T2) to 0, it is set to 'unlimited' and it may cause continuous muting condition
unintentionally. In this case, the operator should perform a sufficient risk assessment and take additional safety
measures.

© Copyright Reserved Autonics Co., Ltd.
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Override

Muting function ends due to the muting conditions, and OSSD outputs go to OFF, but resulting in an object in the detection
zone. The override function is used to clear the detection zone; the OSSD outputs are switched to ON,

and it deliberately removes the object.

Under the override is activated, you can use the status indicators or external indicators (e.g., lamp output) to inform

that the safety-related functions are deactivated.

The override function is automatically set when muting is activated. The override is initiated by the reset input.

XIf override function is activated in the interlock condition, the interlock is released.

¥When you use the override with blanking function, it operates like below.
- Fixed blanking: Fixed blanking is prioritized because the fixed object and the detection object cannot be distinguished.
- Floating blanking: Override is prioritized because the moving object and the detection object cannot be distinguished.

When you need to inform that the override function is activated, install a indicator light such as warning lamps in a place
where it can be checked at all positions.

A Warning

Follow the requirements described in this manual for the devices and installation method to use
the override function.

For more information, please refer to laws, regulations and standards in the country or region.
Failure to follow these requirements, the functions and performance are not guaranteed.
It may result in personal injury.

« Override start conditions (All conditions are required.)

i. Not lockout condition

ii. The object is in the detection zone and the OSSD output is in OFF state.
iii. One or more mute inputis in ON state.

iv. Reset input is in OFF state for more than override input time limit (T1).

« Override end condition (One or more conditions are required.)
i.  Enter lockout condition

ii. All mute inputs are in OFF state.
(In case of the exit-only muting mode, the override is deactivated after the exit-only muting wait time and
cannot exceeds override timeout (T2).)

jii. All beams are clear and the muting end wait time is exceeded.
(This is only for the exit-only muting mode.)

iv. The duration of override period exceeds the override timeout (T2).
v. The reset input is switched to the ON state from the OFF state.
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« Timing chart of override

T1: Override input time limit
T2: Override timeout

1 min. T1 |
ON .
Reset input 1
OFF i
1
1
ON ;
1
Mute 1 input i
OFF !
1
1
ON :
Mute 2 input i
OFF !
1
| max. 50ms™ max. 50ms*?
————
ON ! !
Override ! i
OFF : A
[ 1
1 1
[ 1
ON H !
Upper OSSD
indicator (green)**
OFF
N i
! i max. T2 !
Clear i 1
Light curtain by i
1
Blocked P! i
1 T
P! i
ON H T
0SsD ! :
o = =

%1: The upper OSSD indicator flashes every 1 second.
X2' It may differ depending on the series connection.

Note

XThe auxiliary output (AUX 1/2) or lamp output (Lamp 1/2) can display the override condition.
For more information, see "6.5 Auxiliary output (AUX 1/2)", "6.6 Lamp output (Lamp 1/2)".

5.5.1 Wiring

NPN output PNP output
(Brown)+24VDC (Brown)+24VDC
O l O
(White)Reset input s1
(] Mute 1 input
(Pink)Mute 2 input - (Orange)Mute 1 inpu s2
i i (Pink)Mute 2 input
Emitter (Orange)Mute 1 input | Emitter P | S3
2 (White)Reset input
S1
(Blue)ov o o
S (Blue)ov

XInstall override switch (S3) and muting sensors (S1, S2) to start override.

XMuting sensors (S1, S2) have the same output type (NPN, PNP) and 3-wire transistor output.
Use sensors that output is ON when detecting an object, and operate in Dark ON mode.

XIn case of SFL (standard type), use the muting sensors with N.O. contact.
In case of SFLA (advanced type), use atlLightCurtain to set N.O. or N.C. contact based on the output type of muting sensor.
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5.5.2 Change settings

You can change settings via setting switch or atLightCurtain.
Only SFLA (advanced type) support atLightCurtain to change settings.

) . Setting method
Function Item Setting range Factory default : : = : =
atLightCurtain  |Setting switch (pin no.)
Override function  |Enable/Disable Disable o)
Override Input time limit (T1) |1-5sec 3sec O
Timeout (T2)* 0-60sec 60sec

XThe override function can be activated with the muting setting switch. Override is only available when the muting
function is activated. (In case of advanced type, it can be activated separately.)

XIf the function is activated by the setting switch, the setting range is the factory default.
XOverride is applied to all beams regardless of the muting zone.

X1: If you set the Timeout (T2) to 0, it is set to 'unlimited' and it may cause continuous override condition unintentionally.
In this case, the operator should perform a sufficient risk assessment and take additional safety measures.
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5.6

Blanking

If an attached or fixed object is in the detection zone, resulting in the OFF state of OSSD continuously,
you can set the blocked beams as a blanking zone. The blanking function will not detect an object and
allows the OSSD output to be maintained ON state. Only the SFLA series (advance type) supports this function.

Use the blanking function only in an environment where the object remains.
Set the blanking zone via atLightCurtain in the order below

i. Activate the blanking function before selecting fixed or floating blanking.
ii. Set the blanking zone via manual or automatic setting

jii. Set the number of beams to be the blanking zone

A Warning

5.6.1

Note

After setting the blanking function, check that it operates as intended.
Failure to follow this instruction may result in personal injury due to undetected human body.

Fixed blanking

If certain beams are continuously blocked by a fixed object or materials, set the blanking zone using the fixed blanking .

You can set fixed blanking zone via atLightCurtian. The zone is available up to three zones to set.
However, if you want to set multiple zones, do not overlap the beams. The adjacent beams are available to use for the fixed
blanking zone.

In the series connection, the fixed blanking zone cannot be set to extend between the sets of light curtains.

XIf you use the fixed blanking with the muting function, the muting zone and fixed blanking zone can be overlapped.
In case of the overlapped zone, when muting begins, the blanking is maintained and follows blanking error mode.

XIf you use the fixed blanking with the override function, when override begins, the blanking is maintained and
follows blanking error mode.

(1) How to deal with fixed blanking error
All beams of blanking zone must be blocked. You can select one of the error modes when the beams are clear.

Error mode |OSSD Description

The light curtain enters the lockout condition.

Lockout OFF After fixing an error of the blanking zone, reset the lockout condition.
The OSSD outputs are switched to ON state.

The status indicator displays the warning.

Warning OFF After fixing an error of the blanking zone, reset the warning state.
The OSSD outputs are switched to ON state.

(2) Set tolerance

Set the tolerance that allows an object of a size greater than the detection capability. It helps to prevent fixed blanking error,
resulting from the shake or vibration of beams at both ends of the blanking zone. Even if the tolerance is not blocked, the
OSSD outputs maintain ON state.

The tolerance can be set separately in each zone. The maximum number of tolerance as follows.

Number of beams Tolerance
1 0
2 1
More than 3 2

« The detection capability based on the tolerance

Setting item Changed item
Number of Tolerance Detection capability in the fixed blanking zone (optical axis pitch)
beams @14mm (9mm) @20mm (15mm) @30mm (25mm)
1 0 @14mm 220mm ?30mm
2 0 @14mm 220mm ?30mm
1 @23mm ?35mm @55mm
0 @14mm 220mm ?30mm
3 1 @23mm ?35mm ?55mm
2
0 @14mm 220mm ?30mm
N ; @23mm @35mm @55mm
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(3) Example of fixed blanking

(@: Blanking beams, ©: Tolerance, @: Overlapped beams)
« Requirements for the fixed blanking zone

i. Set each blanking zone not to overlap.

| Zone 3 |

00000000 000000 (0O00000000O0OO0O0O

Fixed blanking Fixed blanking
Zonel Zone 2 Zone3 Zonel Zone 2

ii. When setting the tolerance, make sure that the zones are not adjacent to each other.
(In case of the zones with the tolerance, each zone has to be located at least one beam apart.
Zone 1 and zone 2 can be adjacent, but zone 2 and zone 3 cannot be adjacent.)

Zone 3
0000 0000000000 [0O000OEO0O©O0OO e 0O

Fixed blanking Fixed blanking
Zonel Zone 2 Zone3 Zonel Zone 2

iii. Do not set the tolerance at both ends of the light curtain.

0000000000000 (00@®@00000000C0 00

Fixed blanking Fixed blanking
Zonel Zone 2 Zonel Zone 2

» When setting the tolerance in fixed blanking zone

i. If the tolerance is not set, when beams of fixed blanking zone are clear, it follows the error mode you set.
(number of fixed blanking beam: 3, tolerance: 0)

»
>
object
» I
Ll »
» »
> »
I »
> >
» »
L >
OSSD ON OSSD OFF
(Fixed blanking) (Fixed blanking error)

ii. Ifthetolerance is set, when beams of fixed blanking zone are clear, it follows the error mode you set.
(number of fixed blanking beam: 4, tolerance: 2)

» »
> >
» »
> L
Fixed Fixed object
object
» »
> >
I I
> >
» »
> >
» »
> >
OSSD ON OSSD OFF

(Fixed blanking) (Fixed blanking error)
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jii. If the tolerance is set to 1, the tolerance can be set at either end of the blanking zone.

Tolerance Tolerance

e
0@ ®@ 00| O0OC@® e 00|

Fixed object Fixed object
Blanking zone Blanking zone

iv. The tolerance cannot be set to two continuous beams.

Tolerance Tolerance

i { v
[OC0e @ @00 OCOOe®eeo|
Fixed object ‘ Fixed object ‘

Blanking zone Blanking zone

v. The tolerance can be set in each fixed blanking zone. The tolerance cannot be adjacent to each other.

Tolerance Tolerance Tolerance Tolerance

] L v L v | ] v
(O 0e®@@000e0 00|[00e e®e0 oeo0 0o
Fixed object Fixed object

Blanking zone 1 Blanking zone 1

Fixed object Fixed object

Blanking zone 2 Blanking zone 2
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5.6.2 Floating blanking

Floating blanking is a function that the blanking zone follows the location of a moving object.

You can set the floating blanking zone via atLightCurtain. Only one zone consisting of continuous beams is available to set.
However, if you want to use the floating blanking with the fixed blanking function, do not overlap the zones.

You can set one floating blanking zone with the beams out of the fixed blanking zone.

In the series connection, be sure to set only one zone within the one set of light curtain, and cannot extend it
between the sets.

2
6‘ Note
XIf you use the floating blanking with the muting function, the muting zone and floating blanking zone can be overlapped.
In case of the overlapped zone, when muting begins, the blanking is deactivated and activated again
after the muting ends.

XIf you use the floating blanking with the override function, when override begins, the blanking is deactivated and
activated again after the muting ends.

(1) How to deal with floating blanking error
You can select one of the error modes when the beams are clear.

Error mode [OSSD  |Description

The light curtain enters the lockout condition.

Lockout OFF After fixing an error of the blanking zone, reset the lockout condition.
The OSSD outputs are switched to ON state.

The status indicator displays the warning.

Warning OFF After fixing an error of the blanking zone, reset the warning state.
The OSSD outputs are switched to ON state.

(2) Set tolerance

Set the tolerance that allows an object of a size greater than the detection capability. It helps to prevent floating blanking
error, resulting from the shake or vibration of beams at both ends of the blanking zone. Even if the tolerance is not blocked,
the OSSD outputs maintain ON state. If you set the number of floating beams more than two, be sure to set tolerance to make
a room for moving object. If you set the number of floating beams to one, you cannot set the tolerance.

The maximum number of tolerance and changed detection capability as follows.

Setting item Changed item

Min value )
Floating beams |Tolerance of floating Effective blocked

beame™! beams™’ @14mm @20mm @30mm
1 2 @23mm ?35mm @55mm
2
1-2
3
2-3 4 @41mm @65mm @?105mm
1-3
4

3-4
2-4
1-4
5
4-5
3-5 6 @59mm @95mm @155mm
2-5
1-5

Changed detection capability *

1
2

3 @32mm @50mm @80mm

5 @50mm @80mm ©?130mm

BlWIN[HR|O|WIN|H|[ON|—|OH|O|O

0 15
1 14-15
2 13-15
3 12-15
4

5

Nr

15

16 @149mm @245mm @405mm

11-15
10-15
N(1-15) (0-5) (N-N;)-N N+1 14+(9XN)  [20+(15XN)  [30+(25XN)
%1: A condition of the minimum number of beams to keep the OSSD output in ON state, if the number of continuously
blocked beams in floating blanking zone is less than the minimum number of floating beams, causing a blanking error.
Be sure to configure the floating blanking zone to meet the condition below.
[min value of floating beams] = [floating beams] - [tolerance]
%2 The condition of number of beams that OSSD output is switched to OFF state when light curtain is blocked.
%3 It is determined by physical optical axis pitch and changed detection capability after applying blanking function.
XIf no zone is specified, floating blanking is unapplied, and the detection capability keeps the factory defaults.
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(3) Example of floating blanking

Example condition

Floating blanking zone 8 (entire beams)
Floating beams 3

Tolerance 1

Min value of floating beams |2 (2t0 3)

i. The OSSD output is maintained ON state if the min value of floating beams or floating beams is satisfied.

» »
L Ll
> > [
[ > (
> > [
> O [ >
> [ >
> >
» »
Ll >
OSSD ON OSSD ON
(Floating blanking) (Floating blanking)
[Satisfied the min value of [Satisfied floating beams]

floating beams]

ii. The OSSD output is switched to OFF state if the number of blocked beams is less than the min value of floating
beams or beams are blocked discretely. It follows the error mode you set.

— >
> O ¢ > @) ¢
— f [
—» . [
> > O ¢
> > ¢

» »

> Ll

> >

OSSD OFF OSSD OFF

(Floating blanking error) (Floating blanking error)

[Less than the min value of [Discretely blocked beams]

floating beams]

5.6.3 Use the floating blanking with fixed blanking zone

(@: fixed blanking beams, O: floating blanking beams, ©: tolerance, @: overlapped beams)
Both fixed blanking and floating blanking zone can be set at the same time.
i. Make sure that the zones of fixed blanking and floating blanking do not overlap.

| Floating blanking zone |

[C0o®® 00090 0000 O]

Fixed blanking | [Fixed blanking
Zonel Zone2

ii. When you set the tolerance in the fixed blanking zone, leave space with one or more beams between each zone.

Floating blanking zone | Floating blanking zone |
0000 000000000] [C0e0eee0e®0 000000

Fixed blanking Fixed blanking Fixed blanking | Fixed blanking
Zonel Zone2 Zonel Zone2




I 5. Safety-related function

Avutonics

5.6.4 Change settings

Only SFLA (advanced type) support atLightCurtain to change settings.

Setting item

atLightCurtain

Setting switch

Function Setting item Setting range Factory default
Fixed blanking function Enable/Disable |Disable
Fixed blanking zone®"  |Range of beams |None
Fixed blanking|1-3 & &
Tolerance 0-2 0
zones _
Error mode™” Warning/Lockout |Warning
Floating blanking function Enable/Disable |Disable
_ Floating blanking zone™' |Range of beams |None
Floating Floating beams 1-15 1
blanking 1 zone
Tolerance 0-5 0
Error mode™” Warning/Lockout |Warning

%1: The optical axis set as a blanking area maintains in the ON state for OSSD even when blocked, and the incident light
level is displayed as [0] on the 7-segment display.
The incident light level in the blanking state can be checked through 'atLightCurtain'.
If you use the blanking with the muting function, the muting zone and blanking zone can be overlapped.
Set the blanking zone via manual or automatic setting in atLightCurtain.
For more information, see "atLightCurtain User Manual."

X2:The error mode can be set as warning or lockout, see “at/ jghtCurtain User Manual."

I

© Copyright Reserved Autonics Co., Ltd.
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5.7

Reduced resolution

Reduced resolution is a function that changes the detection capability of the light curtain. Even if the light curtain is blocked
by the moving objects with a diameter smaller than the changed detection capability are ignored in the detection zone,
resulting in the OSSD output is maintained ON state.

Only the SFLA series (advanced type) suppports this function.

Reduced resolution can be set to entire detection zone via atLightCuratin, and number of ignored beams can be set from one
to three. However, this function cannot be used with the muting or blanking function.

A Warning

If you use the reduced resolution function, the detection capability will be larger.
Calculate the safety distance suitable for the minimum detection capability to secure minimum safety distance.
For the KCs certification models the use of this function is NOT guaranteed.

See the formula below for changed detection capabilities.
« Changed detection capability = existing detection capability + (optical axis pitch X number of ignored beams)

Detection Setting item Changed item
capability Number of ignored |Changed detection Effective blocked beams
beams capability (OSSD OFF)
— @14mm 1
1 @23mm 2
oldmm p @32mm 3
3 @41mm 4
— 220mm 1
1 @35mm 2
020mm 15 @50mm 3
3 @65mm 4
— @30mm 1
1 @55mm 2
o30mm 13 @80mm 3
3 @105mm 4

XEven if the size of object smaller than ignored beams is removed, the condition of light curtain is not changed to warning
or locktout and the OSSD outputs maintain ON state.

XThe OSSD output is switched based on the largest zone among the blocked zones, so that OSSD output maintains
ON state when the beams are discretely blocked by the object smaller than the ignored beams.

(1) Setting example
» When the number of ignored beams is two
i. The OSSD output remains ON state when the reduced resolution is activated and two beams are blocked.

Function deactivated Function activated

] L ] L

VVVY
VVYYvY

— O — 0O

0SSD OFF OSSD ON

vy
vy
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ii. The OSSD output remains ON state when the number of discretely blocked beams is less than the ignored beams.

Function activated Function activated

] ‘_L 1] ‘_L
— 0 _ >
; >
— O —
—> —>

OSSD OFF
(Exceed ignored beams)

OSSD ON

(2) setting example of series connection

In case of the series connection, the number of ignored beams set by the master is applied to the slaves.
The figure below is an example when the ignored beams are two.

Function activated Function activated

OSSD OFF
(Exceed ignored beams)

OSSD ON

] ] L
. | | | > |
I — —_—>
e —_—
—_—> e
Slave
—_—> I
N -
> — | —> —
—> —>
L |—» | | —> I
—p > -
L — = m————————»| 3
3|—» (] S|— |3
Master | 5| 5 |® |l »|=
~+ < (=g <
o » | [ S N Y )
= - = =
B gl M > |

I I 3!

5.7.1 Change settings
Only SFLA (advanced type) supports atLightCurtain to change settings.
. . Setting item
Function Setting range Factory default : = = :
atLightCurtain Setting switch
Reduced Reduced resolution function|Enable/Disable |Disable o
resolution Ignored beams 1-3 1

XThe reduced resolution cannot be set with the muting and blanking function, be sure to active the reduced resolution
only when these are deactivated.

XAs the detection capability is changed, calculate the safety distance again to ensure the minimum safety distance.
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6. Other functions

6.1

Series connection

If you need to extend the detection zone, connect the light curtains via series connection cable to use two or more emitter
and receivers as one product. (sold separately, SFL-ECLIT, SFL-ECLIR)

It can be extended up to max. 3 sets /300 beams for SFL and up to max. 4 sets / 400 beams for SFLA.

The operation and control of light curtains in series connection are synchronized with the settings of the master.

For example, if any light curtain is blocked, the OSSD outputs of all light curtains are switched to OFF state.

If a product failure occurs, all light curtains enter the lockout condition.

1] =
—
4SET | T ®
(Slave 3) g ————— » |8
g 5
| j
L > —
3SET & 3 SET g &
(Slave 2) o) (Slave2) |F| — » |3
5 2 5
- ||
o] :ﬂ
— ——————> ] — —————>
2 SET g & 2 SET g £l
(Slavel) [Z| —— 5 |8 (Slavel) |F| —— 5 |8
g 5 g 5
| > [ >
1se7 |5 @ 1SET |5 7
(Master) |F| ———— p |8 (Master) || ————— p |8
e 5 g 5
SFL Series SFLA Series
(standard type) (advanced type)

XThere is no mutual interference prevention in series connection.

XWhen the maximum number of connected light curtains or beams is exceeded, entering the lockout condition.

XIn series connection, the response time (Toy, Torr) can be changed depending on the installed SET.
For more information, see "2.2 Models"

XThe status of the light curtain in series connection is displayed on the 7-segment LEDs of each set in the same way.
However, in case of warning or error condition, all sets enter the lockout condition and it is displayed at the 7-segment

LEDs of light curtain where the error or warning has ocurred.
The information on error and warnings is saved for each set, you can check it via atLightCurtain.



(1) Example settings of series connection
« Be sure to check the following details if you use the series connection.
@: Light curtain with different detection capability or number of beams can be connected.
@: A combination of the SFL (standard type) and SFLA (advanced type) is unavailable.

(3®: A combination of emitter and receiver causes the lockout condition. Be sure to connect in the form of an
emitter - emitter and a receiver - receiver.

@: Use same model per set.

Avtonics

@ Different detention capability or number of beams

@ Combination of SFL and SFLA

f

s

M ‘i M il
| —————» [ ] | > | T
E) g g i
gl ——» |2 SFL20-12 | —————————» | 2| sFeo2
X o} @
SFLA20-12 % | SFLA20-12 (standard) | = % | (standard)
B_: | j_: : : :_E
L > L >
o ————» |7 —9 > |7
3 3 g ol
Fl ———» | £ 2| —————»
2 2 SFLAL4-199 | & 2| SFLA14-199
SFLA14-199 e SFLA14-199 (advanced) e (advanced)
® Combination of emitter and receiver @ Combination of different models per set
ol [ M L
| | ] | | ]
e m
| N 3 . |z
3 g g 3
SFLA20-12 SFLA20-12 SFLA20-12 | 3
|| > || 2
ﬂ: :E || SFLA14-199
d T d s
mf ————————— 5% |2 —
2 8 ) S
| —» |5 g| —» 8
2 5 g
SFLA14-199 > SFLA14-199 SFLA14-199 — > | " | srLa012
—_— > .

XIf connection is incorrect, interpreting as settings error and entering the lockout condition. In this case, the
communication error, end cap error, and series connection error may occur in multiple sets at the same time.

Check the wiring connection, end cap, and lamp output.
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(2) Maximum allowable length for series connection

Make sure that the total length of the light curtain, the power I/O cable, and the series connection cable should not exceed
35m.

The total length of extended cables for power supply should NOT be over 30 m.

If the cable is longer than the specification, it may cause malfunction or dangerous due to the safety related function do not
operate properly.

_3m (SFL-LC)
~Lamp output cable
e
1.02m (SFL20-68, L2)
> <
2 SET
—_— >
_3m (SFL-EC3T(R)) - 18.36m
"~ Series connection cable
g
_1.04m (SFL30-42, L1)
' T1SET
e

_03m (SFL-BCT(R))
~ Power I/O cable

_10m (CID8-10T(R))
“Connector cable

M12 Connector cable + Power I/O cable + Series connection cable + Lamp output cable + length of the light curtain(L1+L2)
=18.36m

© Copyright Reserved Autonics Co., Ltd. 83 I



6.2  Change sensing distance

It is the function to change the sensing distance to meet installation environment.
If you change the sensing distance, there is an effect to mutual interference.

(1) Sensing distance

Mode Detection capability |Sensing distance
Lone mode Finger 0.2-10m
& Hand, Hand-Body  [0.2-15m
Finger 0.2-5m
Short mode Hand, Hand-Body 0.2-8m

(2) Setting example of sensing distance
Long mode — Short mode

Emitter 1 — Receiver 1

~ <

~
-~

Emitter 2 2 Receiver 2

I

Mutual interference is reduced when setting the short mode.

| )

~ - _ interference
1T~
|

Emitter 1 — Receiver 1

) ~
reduced interference S

Emitter 2 » Receiver 2

= ~
|
|
|

6.2.1 Change settings

You can change the mode via setting switch or atLightCurtain.
Only SFLA (advanced type) support atLightCurtain to change settings.

) . Setting method

Function Setting range Factory default : : : : =
atLightCurtain  |Setting switch (pin no.)

Sensing distance Long/Short Long O OQ)

XIn the series connection, all slaves operate based on the settings of master.

Avtonics
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6.3 Set NPN or PNP
You can switch between NPN and PNP of the control output (OSSD) of the product and non-safety outputs (AUX 1/2, LAMP
1/2). The ON or OFF state of the input is determined by the settings.
In the NPN output, the status indicator is turned on. In the PNP output, the status indicator is turned off.

(1) When setting the NPN output
« ON voltage: 0-3VDC=
« OFF voltage: 9-24VDC== or open

(2) When setting the PNP output
» ON voltage: 9-24VDC=
« OFF voltage: 0-3VDC== or open

6.3.1 Setting change

You can change the mode via setting switch or atLightCurtain.
Only SFLA (advanced type) support atLightCurtain to change settings.

Setting method

atlightCurtain  |Setting switch (pin no.)
Output polarity NPN/PNP PNP O ()

XIn series connection, all slaves operate based on the settings of master.

XFor more information on external input and output based on the output polarity, see "2. Specifications”
XFor more information on 1/0 circuit diagrams based on the output polarity, see "7. Wiring"

Function Setting range Factory default




6.4

6.4.1

Note

Avtonics

External test
The external test is a function for; When the test signal is applied from the outside of the light curtain, it forcibly stops light
emission and checks whether the safety system stops correctly.

If the light emission stops, the light curtain is blocked, resulting in OSSD output is switched to the OFF state
until the test input is released.The emitter operates again when the test input is released.

If the restarted interlock is activated, entering interlock condition. The status indicator turns on when the test signal is
applied. The status indicator turns off when the test signal is released.

Toxns Tore: OSSD response time

External test
(TEST wiring )

OFF

ON
External test
indicator (green LED) OFF

ON —————+—
0SSD

1
1
1
OFF :
! | _max. 115ms™*

| max. 50ms™!

X1 It may differ depending on the series connection.
XThe external test function is to test the emission function of the product, it cannot be used as the safety-related function.
XIn the series connection, if the external test signal is applied, the emission function of all sets stops.

Wiring
NPN output PNP output
(Brown)+24vVDC (Brown)+24VDC
(Black)External test input s3
Emitter Emitter
3 (Black)External test input
(Blue)ov
———0
(Blue)ov

XInstall a swtich (S3) for external test and use the switch with N.O. contact.

XIf no switch is installed, be sure to connect directly the external test input to 0V for NPN output
or +24VDC for PNP output.
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6.5 Auxiliary output (AUX 1/2)

The auxiliary output is an optional output for monitoring the status of the light curtain.
Itis provided at the bottom of the emitter and receiver.

Do not use the auxiliary output for safety purposes. This output cannot be deactivated.

(1) Example of output mode

XExample is based on the factory default.

« AUX 1(receiver) - output mode: OSSD, output phase: Reverse

« AUX 2(emitter) - output mode: Error/Lockout, output phase: Reverse

Error occurs

Lockout condition

ON
0OSSD

OFF

Auxiliary ~ ON
output

L orF

Auxiliary ~ ON
output

2 oFF

- > e

| . !ox
max. 50ms™* max. 50ms™*

max. 50ms™*

X1 It may differ depending on the series connection.

(2) Set auxiliary output mode

Select the output mode first and select the output phase. The output may differ depending on the output phase in the same
output mode. If the output phase is set to reverse, the output is switched to ON from OFF. If the output phase is normal, the
output is switched to OFF from ON.

The output mode and phase can be set via atLightCurtain. The SFLA (advanced type) supports atLightCurtain.
In case of the output mode of SFL (standard type), AUX 1 (receiver) is OSSD ON/OFF, and AUX 2 (emitter) is Error/Lockout.

No. |Output mode Description Output phase
Reverse [Normal
1 OSSD ON/OFF The OSSD output is in the ON state.
2 Error / Lockout The light curtain is in the error or lockout condition.
3 Warning The light curtain is in the warning condition.
4 Muting / Override The muting or override function is activated.
5 Blanking The blanking function is activated.
6 Blanking Error All beams of fixed or floating blanking zone are not blocked. OFF ON
7 External Test The external test input is in the ON state.
8 Interlock The interlock function is activated.
9 Reset-Hold The light curtain is in the reset-hold wait time.
10 |Stable light ON All beams are clear and stable.
11 [Sensitvity, The incident light level is less than the sensitivity reduction level
Reduction™ e incident light level is less than the sensitivity reduction level.

X1: Sensitivity reduction occurs when the current incident light level lasts for 30 minutes, with less than 15%
to 35% of the maximum incident light level.
For more information on the incident light level, see "4.3 Alarm for incident light level"
%The OSSD output is switched to the OFF to prevent damage in the output circuit if the current over rated voltage

flows in the auxiliary output. The state maintains until the auxiliary ouput is switched depending on the sensing
or functional operation.



6.5.1 Wiring
NPN output PNP output

(Brown)+24vVDC (Brown)+24vDC

Emitter Emitter (Pink)Auxiliary output 1 or 2

or or

Receiver [(pink)Auxiliary output 1 or 2 Receiver
o
(Blue)ov (Blue)ov O

Note

Avtonics

XAuxiliary output (AUX 1) is provided to the receiver, and auxiliary output (AUX 2) is provided to the emitter.
XIn case of series connection, the auxiliary output can be used only in the emitter and receiver of master set.

6.5.2

Setting change

The auxiliary output cannot be deactivated. You can change the mode via setting switch or atLightCurtain.
Only SFLA (advanced type) support atLightCurtain to change settings.

) - . Setting method
Function Setting item Setting range Factory default - - - -
atLightCurtain  |Setting switch
l Output mode %1 0SSD
Auxiliary output 1
(AUX 1, receiver) Output phase ‘ Reverse/Normal Reverse
Output pattern®®  |Light ON/Flashing |Light ON o
l Output mode %1 Error/Lockout
Auxiliary output 2
(AUX 2, emitter) Output phase ‘ Reverse/Normal Reverse
Output pattern®®  |Light ON/Flashing |Light ON

X1: For more information on output mode, see "(2) Set auxiliary output mode".
X2' If the output pattern is set to flashing, it flashes every 0.5 sec.

Auxiliary output

ON
[Flashes]

1sec
l—————P
'
! 0.5sec

XWhen the muting is activated, the auxiliary output (AUX 2) of emitter cannot be used.
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6.6 Lamp output (Lamp 1/2)

The lamp output provided at the top of the each emitter and receiver is an optional output.

After removing the end cap, an industrial lamp can be connected using a dedicated cable (sold separately, SFL-LC) can be
connected.

Do not use this function for safety purposes. Use a lamp with the following specifications.
- Incandescent lamp: 24VDC (3 - 7 W)

- LED indicator: 1 - 300mA
Do not use the lamp output for safety purposes. To activate the lamp output, you must remove the end cap.

(1) Example of output mode

XExample is based on the factory default.

« Lamp 1 (receiver) - Output mode: Muting/Override, Output phase: Normal
« Lamp 2 (emitter) - OQutput mode: Muting/Override, Output phase: Normal

ON T
Muting/override i
OFF .
i j
- |
1 1 1
o ! :
Lamp output 1/2 ' 0
OFF . '
1 1 N 1 1 y
max. 50ms™* max. 50ms™*

X1 It may differ depending on the series connection.

(2) Set lamp output mode

Select the output mode first and select the output phase. The output may differ depending on the output phase in the same
output mode. If the output phase is set to reverse, the output is switched to ON from OFF. If the output phase is normal, the

output is switched to OFF from ON.

The output mode and phase can be set via atLightCurtain. The SFLA (advanced type) supports atLightCurtain.
In case of the output mode of SFL (standard type) is Muting/Override.

No. [Output mode Description UG
Reverse [Normal
1 OSSD ON/OFF The OSSD output is in the ON state.
2 Error / Lockout The light curtain is in the error or lockout condition.
3 Warning The light curtain is in the warning condition.
4 Muting / Override The muting or override function is activated.
5 Blanking The blanking function is activated.
6 Blanking Error All beams of fixed or floating blanking zone are not blocked. OFF ON
7 External Test The external test input is in the ON state,
8 Interlock The interlock function is activated.
9 Reset-Hold The light curtain is in the reset-hold wait time.
10 |Stable light ON All beams are clear and stable.
11 Sensitivity The incident light level is | han th e duction level
Reduction™! e incident light level is less than the sensitivity reduction level.

X1 Sensitivity reduction occurs when the current incident light level lasts for 30 minutes, with less than 15%
to 35% of the maximum incident light level.
For more information on the incident light level, see "4.3 Alarm for incident light level"




6.6.1

Note

6.6.2

Wiring
NPN output PNP output
(Brown)+24VDC (Brown)+24VDC
Emitter Emitter |(Bleckllamp output
Rec?e?ver (Black)Lamp output Rec:';ver
(B\ue)OV—O (Blue)ov O

Avtonics

XLamp output 1 (Lamp 1) is provided at the receiver and lamp output 2 (Lamp 2) is provided at the emitter.
XIf you use the lamp output, the response time can be increased as much as 0.6ms.

¥When the output mode is set to muting / override, install an external indicator (commercial lamp) at a position where it
can be checked in any directions.

XIn series connection, the lamp output can be used only on the emitter and receiver of the last slave.

Setting change
You can change the modes via setting switch or atLightCurtain. atLightCurtain is only available on SFLA (advanced type).
, o _ Setting method
Function Setting item Setting range Factory default - - - - -
atLightCurtain |Setting switch (pin no.)
Lamp output1l  [Enable/Disable Disable o)
Lamp output 1 Output mode %1 Muting/Override
(Lamp 1, receiver) |Qutput phase Reverse/Normal Normal —
Output pattern®? [Light ON/Flashing Light ON
Lamp output2  [Enable/Disable Disable o)
Lamp output 2 Output mode %1 Muting/Override o
(Lamp 2, emitter) |Qutput phase Reverse/Normal Normal —
Output pattern®? [Light ON/Flashing Light ON

XThe lamp out can be activated via the muting setting switch.
X1: For more information on the output mode, see "(2) Set lamp output mode”"
%2 When output pattern is set to flashing, it flashes every 0.5 sec.

Lamp output ON
[Flashes]

1sec

l—p

'
! 0.5sec

OFF
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7. Wiring
7.1. 1/O connection diagram
7.1.1 Inputcircuit diagram
NPN output PNP output
(Brown)+24VDC (Brown)+24VDC
[a) + ¥
=3 § Input —— 24vDC % § Input K —— 24vDC
£ 3 \ - €3 :
-~ ~
X X
(Blue)ov (Blue)ov
Y ¥
7.1.2 Output circuit diagram
NPN output PNP output
(Brown)+24VDC (Brown)+24VDC
+ +
§ Output —— 24vpc
=] -

U2
urep

% !

Output

(Blue)ov

—— 24VDC

_C

NI

(Blue)ov

% !

_C

Note

a protection circuit and apply the signal.
¥When using PNP output, be sure to connect the load between the OSSD output wire and 0V. Do not short the OSSD

output wires to +24V.

XIf there is a potential malfunction due to noise, combine a protection circuit to the input wiring, or connect a device with

Incorrect wiring or shut down of the power supply is dangerous because the OSSD output is always in ON state.
XWhen using NPN output, be sure to connect the load between the OSSD output wire and +24V. Do not short the OSSD

output wires to OV.

Incorrect wiring or shut down of the power supply is dangerous because the OSSD output is always in ON state.

XDo not connect, repair, inspect, or replace the unit while it is connected to the power source.
Failure to follow this instruction may cause malfunction or danger due to the safety-related function that does not

operate properly.

XUse a separate power supply for the load and the product, and do not exceed the specified ratings.
Failure to follow this instruction may result in damage or malfunction of the product.
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7.2  Example of wiring diagram

EDM Interlock Reset-hold Muting
Disable Disable (auto reset) |[Disable Disable

(1) NPN output

(Brown)+24VDC /]\ p /]\ (Brown)+24vVDC
r O —@®)
[Tty max S3
i Load 1| 300mA i
[ (Black)External test input
T A —|Input circuit ©® j;
(Black)Lamp output 2** T g_
5' —() (White)Reset input
=
o
5 Q@) (Orange)Reset hold input/Mute 1 input +
Q ——  24VDC
5 (Pink)AUX 2 output/Mute 2 input o )
o, —|Input circuit & Load
a
= max. 100mA
(ad
X
(Blue)ov
(Blue)ov () Q)
I (Red)RS485(A)
4
I (Yellow)RS485(B)
\3|J
L (vellow)Rs48s(®)
3
I (Red)RS485(A)
0
(Brown)+24vVDC A (Brown)+24vDC
r ¢ 8
1 \/ ¢
:"“‘“": max.
i boad 1 300ma
i i W (Orange)EDM input
(Black)Lamp output 1Y T g_
E o max. 100mA
o '} (Pink)AUX 1 output
z R P Load
) } —
3 K
Y max. 300mA
= - 300
3 '} (Black)OSSD 1 out 1
put
2 ‘ ® Load
a } 1
E ~
- max. 300mA
_V} (White)OSSD 2 output
! @ Load |—
A%j (Blue)ov
(Blue)ov (I) 0}

I 92 © Copyright Reserved Autonics Co., Ltd.
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7. Wiring I

(2) PNP output

(Brown)+24VDC é}

J\(Brown)+24\/DC
—©
S3
(Black)External test input
Input circuit © P j;

—  24VDC

m —
Input circuit (White)Reset input
p!
=
=g
°
3 —()(Orange)Reset hold input/Mute 1 input
2 —
5 (Pink)AUX 2 output/Mute 2 input |
(2] i i ()
5. —|\nput circuit O] Load
=8 max. 100mA
*1
(Black)Larmp output 2 A g_ |
=== [max. P
i Load 1|300mA
e 1 | (Blue)ov
(Bluelov T bl
(Red)RS485(A)

N

(Yellow)RS485(B)

O—O

N

_(

(Yellow)RS485(B)

(Red)RS485(A)

(Brown)+24vDC

(Brown)+24vDC ()

(Black)Lamp output 1** y

r O * : O ]
:,___.__.,: max. max. 300mA
i Load 1|300mA (Blue)ov -
{ ) ) -

“‘x[g

3INJJ1D ulew J9A1909Yy

Input circuit

[

O—0—0

—(Orange)EDM input

(Pink)AUX 1 output
(o)

7N eqrie X
i~

\LU

(Black)OSSD 1 output
(A)

7 yegie X
Lot

©
max. 300mA
Load

(White)OSSD 2 output

max. 100mA
Load

(Blue)ov T

-/

% Note

X1 This wiring is used to activate the lamp output and the external indicator displays a status depending on

the selected output mode.

XIf there is a potential malfunction due to noise, combine a protection circuit to the input wiring, or connect a device
with a protection circuit and apply the signal.

XRS485(A) and RS485(B) are for the synchronous line.
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I 7. Wiring Avutonics

7.3  Wiring diagram for interlock and EDM

EDM Interlock Reset-hold Muting
Enable Enable (manual reset) [Disable Disable

(1) NPN output

(Brown)+24VDC A\ p /]\(Brown)+24VDC
T N ¢ )
===y [ max. $3

i Load |
i 11300mA ;
1 i \(Black)Externat test input I;

L s . Input circuit &)

N\

(Black)Lamp output 2%7 %‘_ _|: -
m r\(White)Reset input
3 —|Input circuit () \-
8
3 —Q)(Orange)Reset hold input/Mute 1 input +
o ——= 24VDC
S (PinkJAUX 2 output/Mute 2 input = )
'_—:- —|Input circuit ® Load
a .
£ 100mA
= max. 100m
¥
(Blue)ov
(Blue)ov () Q)
I(Red)RS485(A)
0
I(Yellow)RSABS(B)
\:iy
L (vellow)Rs485(B)
3
I(Red)RS485(A)
0
(Brown)+24VDC A (Brown)+24VDC
H A ¢ 8
S 1| max *
! Load ! K1*? K2*
L] 300mA (Orange)EDM input PP
L ), —|mput circuit @
(Black)Lamp output 172 T %‘_
max. 100mA
(Pink)AUX 1 output 1
®) Load

FAPIIIY o
Lo

max. 300mA

(Black)OSSD 1 output
@)

' ©
max. 300mA

(White)OSSD 2 output
C_D K2><3

DR

3N2A1D ulew JaAI939Y

Ly

s

b

(Blue)ov

fl\

(Blue)ov (|)
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Autonics 7. Wiring I

(2) PNP output

(Brown)+24vDC
(Brown)+24VDC é} ¢ 88)
S3
(Black)External test input
—|Input circuit ® ;
S
m (White)Reset input
3 —|Input circuit @ -
=
o
3 —C)(Orange)Reset hold input/Mute 1 input +
o = 24vDC
3 (Pink)AUX 2 output/Mute input 2 e )
E- —|Input circuit ® Load
£
- max. 100mA
(Black)Lamp output 2** g_ |
r O—
{77777 [ max
itoad 1 300ma ¥
b (Blue)ov
L a o
(Blue)ov
(Red)RS485(A)
0
IWeuow>Rs485(B)
@r
%\(Ve\low)RS485(B)
I (Red)RS485(A)
4
(Brown)+24vVDC () 1< 3 (Brown)+24VDC
" Ll &
KL k2™
(Orange)EDM input
—‘Input circuit 0 AL

(Pink)AUX 1 output
fL)\
4

max. 100mA
Load
\(Black)OSSD 1 output
2/
max. 300mA l:‘j
K1*

(White)OSSD 2 output

©

g ie7 <

3NJJID ulew JU9AI1933Y
FAVIIDYAS
G

&

7

#2
(Black)Lamp output 1 A g_

(7)
J

1
max. 300mA K23
(Blue)ov
A

) )
(Bluelov T

i—
5
-1 8 I-
Qg
|
I
*3
Se
3
pd
A

Note

X1 Reset switch to reset the interlock or lockout condition.

X2 This wiring is used to activate the lamp output and the external indicator displays a status depending on
the selected output mode.

%3: K1 and K2 are external devices to use EDM function. Use external relay with force-guided contacts and magnet
contactor for correct use.

XIf there is a potential malfunction due to noise, combine a protection circuit to the input wiring, or connect a device with
a protection circuit and apply the signal.

XRS485(A) and RS485(B) are for the synchronous line.
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7. wiring Autonics

7.4  Wiring diagram for reset-hold

EDM Interlock Reset-hold Muting
Disable Enable (manual reset) |Enable Disable

(1) NPN output

(Brown)+24vDC [ L (Brown)r24voc
r O —Q
S3
— L (Black)External test input ;
L = O— Input circuit &)
(Black)Lamp output 2* %‘_ Sp#L
m (White)Reset input
§. —||nput circuit @ -
% 572
= L (Orange)Reset hold input/Mute 1 input
: 0 T | L
o —— 24vdC
=] . . -
(Pink)AUX 2 output/Mute 2 input 1
2- —||nput circuit © Load
o
=
- max. 100mA
3&
(Bluelov () { fl\(Blue)O\/
I(Red)RS485(A)
0
I(Yel\ow) RS485(B)
\?/
%\(Yellow)RS485(B)
I(Red)RSéLSS(A)
(Brown)+24VDC L (Brown)+24VDC
i (% ¢ 8
:’“"'“‘: max.
i Load | 300ma
i O— ——()(Orange)EDM input
(Black)Lamp output 1*° g_
§ | max. 100mA
o
o '} (Pink)AUX 1 output |
s } t ® Load
2 % [ I—
&
g. e max. 300mA
2 '} (Black)OSSD 1 output —
Q, ’ ® P Load
S
a
g % —
- max. 300mA
_’; (White)OSSD 2 output
! O Load |—
4& (Blue)ov
(Blue)ov([) )
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Autonics 7. Wiring I

(2) PNP output

(Brown)+24vDC
(Brown)+24vDC 6 ¢ QJ@
S3
(Black)External test input
—|\nput circuit © j;
Slk(l
m (White)Reset input
3 —|\nput circuit D
§ . LS
jod (Orange)Reset hold input/Mute 1 input
3 —|\nput circuit 0} +
o == 24vdC
S (Pink)AUX 2 output/Mute 2 input ~ ——— )
o, —|\nput circuit ® Load
a
s max. 100mA
#3
(Black)Lamp output 2 A f"— |
r N
{7°77771 [max.
itoad 1 1350ma ¥
ooy L L (Bluejov
(Bluelov T h
(Red)RS485(A)
@)
vy
(Yellow)RS485(B)
\f)
%\(Ye\low)RS485(B)
I(Red)RS485(A)
0
(Brown)+24vDC () 1€ I(Brown)+24\/DC
" Ll &/
—()(Orange)EDM input
g |
a ;
8 } . rL)\(Pmk)AUX 1 output
< /)
2 } max. 100mA l:‘j
N Load
é N oa
£} ? (Black)OSSD 1 output
o) o )
= Q/
a } max. 300mA
g_. ~ Load
(Black)Lamp output 1‘*3I\ . g_ _”} (White)OSSD 2 output
i % - 0 .
==7--=1 [ max.
i Load i 300mA max. 300mA Load
e s r\(B\ue)OV
(Bluelov T i

% Note

%1: Reset switch to reset the interlock or lockout condition.
%2 Reset hold switch for reset hold input.

%3 This wiring is used to activate the lamp output and the external indicator displays a status depending on
the selected output mode.

XIf there is a potential malfunction due to noise, combine a protection circuit to the input wiring, or connect a device with
a protection circuit and apply the signal.

XRS485(A) and RS485(B) are for the synchronous line.
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I 7. wiring Avutonics

7.5  Wiring diagram for muting

EDM Interlock Reset-hold Muting
Disable Disable (auto reset) |[Disable Enable

(1) NPN output

(Blue)ov

(Brown)+24vDC [ _ L Brown)+24vDC
O —Q)
max. S3
300mA (Black)Extermal test input j;
O—t —|Input circuit ®
(Black)Lamp output 2* %‘_ ]
S1
m — (White)Reset input
Input t @)
g nput circui @
g (Orange)Reset hold input/Mute 1 input ny
3 —|Input circuit O) S17% +
Q)
3_ - / L@'D —— 24vDC
3 Pink)AUX 2 output/Mute 2 input -
o Input circuit G) S22 il
= _| o)
3 | —
< GND
=
1 4

(Blue)ov () Q)
I(Red)RS485(A)
4
I (Yellow)RS485(B)
\3|/
L (Yellow)Rs485(B)
3
I(Red)RS485(A)
4
(Brown)+24VDC A (Brown)+24vDC
) ¢ @8

max.
)

(Black)Lamp output 1%

2) (Orange)EDM input

j
|

Input circuit

E;:

max. 100mA

rH\(Pink)AUX 1 output
)

7 et
Lo

max. 300mA

(Black)OSSD 1 output
®
©

NI UleW JDAIDIDY

FAIDY .
Lot

max. 300mA

(White)OSSD 2 output
@D Load

(Blue)ov () Q@)
T ¢

H
il

(Blue)ov

L1
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Autonics 7. Wiring I

(2) PNP output

J\(Brown)+24\/DC

(Brown)+24VDC é}

¢ ),
S3
(Black)External test input
—|\nput circuit ©® j;
S1*
m (White)Reset input
3 —|\nput circuit @ N
&
= (Orange)Reset hold input/Mute 1 input —+V
3 —|\nput circuit Q) IEXZ +
o —
2 GND 2
(Pink)AUX 2 output/Mute 2 input [~ ———1+V
2- —|\nput circuit ® IiZXz
a
= GND
=
#3
(Black)Lamp output 2 A g_ |
max.
%
A | (Blue)ov
(Bluelov T
(Red)RS485(A)
4
I(Yellow) RS485(B)
\%
1 (vellow)Rs485(8)
3
I(Red)RS485(A)
4
(Brown)+2490C (3 o - (Brown)+24vVDC
" Ll L/
—()(Orange)EDM input
2 o
aQ '
o ? (Pink)AUX 1 output
< ° fL’\
o &/
= } max. 100mA
3 N Load
B o
=]
a } . r\(BIack)OSSD 1 output
= ©
2 } max. 300mA
- Ny Load
(Black)Lamp output 1** | g_ _’/} (White)OSSD 2 output
/ °
max. \71 1
300mA max. 300mA Load
f\(Blue)O\/

) D)
(Bluelov T

% Note

%1 Reset switch for the override input.

2. Use the muting sensors have the same output type (NPN, PNP) and 3-wire transistor output or N.O. contact.
Use sensors that output is ON when detecting an object, and operate in Dark ON mode.

%3 This wiring is used to activate the lamp output and the external indicator displays a status depending on
the selected output mode.

XIf there is a potential malfunction due to noise, combine a protection circuit to the input wiring, or connect a device with
a protection circuit and apply the signal.

XRS485(A) and RS485(B) are for the synchronous line.
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8. Configuration software, atLightCurtain

8.1

8.2

Note

It is a software that provides configuration and monitoring functions of safety light curtain as well as detailed information
such as product version.

SFLA, the high-performance and advanced, provides safety-related functions in muting, blanking and parameter menus.
Using this, you can make more safe environments for the operators and more effective manufacturing process.

You can monitor your light curtain via atLightCurtain.

« Incident light level: Easy to adjust, maintain, and manage beams.

« Wiring and switch: Easy to check the I/O and swtich status of the currently connected wiring.

« Error and warnings: Help to reduce the time required for troubleshooting by displaying error descriptions.

Administrator login mode allows only authorized person to modify settings so that you can protect and secure it.

System requirements

The system requirements for using atLightCurtain are as follows:

Item Minimum specifications

System IBM PC compatible computer with 1GHz or faster processor
Operating system |Microsoft Windows 7 or later

Memory 2GB or more

Hard disk 1GB free hard disk space

VGA 1024 X 760 or higher resolution display

Other USB port

USB to Serial connection

You can use “USB to Serial” to communicate with your PC. Connect the light curtain and PC.

Receiver
(Master SET)

|

SCM-SFL
—)  (USB20)

o | B

XWhen connecting to a PC in series connection, use the PC conncection terminal at the master set of light curtain.
XWhen connecting to a PC, set the setting switch of emitter and receiver to the PC.

¥When you change the detailed function of light curtain via atLightCurtain, be sure to conduct a sufficient risk assessment.
The OSSD output can be switched to ON or OFF state regardless of actual light incident level.

XIn case of the SFLA (advanced type), set the position 8 of setting switches on the emitter and receiver to ON for PC setting.
The SFL (standard type) does not support the position 8 so that the settings of positions 1 to 7 are applied to the light
curtain.
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9. Installation

9.1 Installation conditions

Install the light curtain that complies with the following details.

« Part(s) of the human body passes through the detection zone to the hazards of the machine.
If the human can access a hazardous part of the macine without passing the detection zone, install an additional guard

« Install an additional guard if part(s) of the human body access to hazards of the machine without passing through the

detection zone.
« If an operator works in the hazardous part of the machine, be sure to install the light curtain to detect part(s) of the

human body.
Correct installation
Detection zone Detection
I ’/zone
T ’ T
Q) )
8 8
g =
@ 2
I
[:%]
8
a
@
Detection zone
G

Incorrect installation

Detection zone
Detection
zone
T ‘ T .
[ QO
D] ]
] =
[eB a
wn w
x
j2))
N
Q
a
w
Detection zone
G G




Avutonics

9.2  Safety distance

A safety distance is a minimum distance that a machine stops before the human or object approaches to hazards.

If you do not consider the safety distance when installing the light curtain, the machine may not stop before the human
reaches hazards so that it may result in personal injury.

The safety distance calculation may differ from laws, regulations, and standards. Therefore, be sure to use the appropriate
formula which abides by the rules of the country.

9.2.1 Safety distance according to 1SO 13855 (EN I1SO 13855, KS C 13855)
9.2.1.1 Basic formula

ISO 13855 defines the calculation of the safety distance using the formula below.

Safety distance(S) - / Detection zone
|
i o
|
i T
- [ -
g I g Approach speed(K)
g R
il s
i l
[
|
|
i
S = K X T + C
The total -
_ e Additional
Safety distance Approach speed stopping time of distance

entire system

« Safety distance: minimum distance from the detection zone to the hazards
» K: The human approach speed in the detection zone

« T: The total stopping time of entire system, T=t1+t2
(t1: the produect response time (Tor), t2: response time of the safety system)

« C: Additional distance calculated from the detection capability

9.2.1.2 Vertical access to the detection zone

If the detection zone is vertical with an approaching part(s) of the human body or object, calculate the safety distance using
the following formula.

Safety distance(S) _ -
o EE— Additional safety measures

Detection zone ‘

Approach speed(K)

spiezeH

| Additional safety measures

Note
XPart(s) of the human body or object could pass above and below the detection zone. To prevent this case, install the light
curtain whose highest height of the detection zone is greater than 900 mm, and the lowest height of the detection zone is
less than 300 mm.
XEven though all installation conditions are met, but it is expected to a potentially dangerous situation,
be sure to take additional safety measures, such as installing a guard.
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Ex.

(1) When the detection capability is less than 40mm

If the detection capability of the safety system is 40 mm or less, use the formula below and install the light curtain at a
location that has calculated safety distance or more.

If the safety distance is 500 mm or less by formula 1), apply the value.
However, the value is less than 100 mm, use 100 mm as the safety distance.

If the value resulting from formula 1) exceeds 500 mm, calculate again using formula 2).
However, the value is less than 500 mm, use 500 mm as the safety distance

Formula 1) S = KX T+C = 2,000mm/s X (t1+t2)+8 X (d-14mm)
Formula 2) S=KXT+C =1,600mm/s X (t1+t2)+8 X (d-14mm)

Safety distance(S) Minimum distance from the detection zone to the hazards

Approach speed(K) Formula 1: 2,000mm/s, Formula 2: 1,600mm/s

The total stopping time of entire  |T=t1+t2

system(T) (t1: the product response time (Tog), t2: response time of the safety system)
Additional distance(C) C=8X(d-14mm) (C=0)

d Detection capability

How to calculate safety distance when; detection capability (d) is 20 mm, the product response time (t1) is 30 ms,
the response time of the safety system (t2) is 200 ms. (The light curtains are installed vertically with the machine.)

i. Calculate by formula 1)

Approach speed(K) 2,000mm/s
The total stopping time of entire 0.23sec
system(T)

Additional distance(C) 48mm

ii. S=KxT+C=2,000mm/s X (0.03sec+0.2sec) + 8 X (20mm-14mm) = 508mm

iii. The calculated safey distance exceeds 500mm. Calculate again using formula 2).

iv. S=KxT+C=1,600mm/s X (0.03sec+0.2sec) + 8 X (20mm-14mm) =416mm

v. Because the calculated safety distance is less than 500mm, install the safety distance as 500mm.

(2) When the detection capability is more than 40mm and less than 70mm.

If the detection capability is more than 40mm and less than 70mm, use formula 3) and install the light curtain at
a location that has calculated safety distance or more.

Formula 3) is not designed for the hand detection, so be sure to use this calculation method for the safety system that
the hand detection is unnecessary.

Formula 3) S=KXT+C =1,600mm/s X (t1+t2)+850mm

Safety distance(S) Minimum distance from the detection zone to a hazards

Approach speed(K) 1,600mm/s

The total stopping time of entire  |T=t1+t2

system(T) (t1: the produect response time (Tq), t2: response time of the safety system)
Additional distance(C) 850mm (Standard arm length)

d Detection capability

How to calculate safety distance when; detection capability (d) is 50 mm, the product response time (t1) is 30 ms,
the response time of the safety system (t2) is 60 ms. (The light curtains are installed vertically with the machine.)

i. Calcualte by formula 3)

Approach speed(K) 1,600mm/s
The total stopping time of entire 0.09seC
system(T)

Additional distance(C) 850mm

ii. S=K X T+C=2,000mm/s X (0.03sec+0.06sec) + 850mm = 994mm
ji. Safety distance is 994mm.
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9.2.1.3 Parallel access to the detection zone

If the detection zone is parallel with an approaching part(s) of the human body or object, calculate the safety distance using
the following formula. Install the light curtain at a location that has calculated safety distance or more.

Safety distance(S) :
>

spiezey

|
|
|
|
| Approach speed(K)
|
|
|
|

¢ Protective height |
/ Detection zone

1 Installation height (H)

S=KXT+C=1,600mm/s X (t1+t2) +1,200mm - (0.4 X H)

Safety distance(S) Minimum distance from the detection zone to the hazards

Approach speed(K) 1,600mm/s

The total stopping time of entire  |T=t1+t2

system(T) (t1: the product response time (Tog), t2: response time of the safety system)
Additional distance(C) 1,200-(0.4 X H) (C=850mm)

Installation height(H) Height from bottom to the detection zone

XIf the installation height is 300mm or more, part(s) of the human body or object could pass below the detection zone. To
prevent this case, install a guard to take an additional safety measures. Maximum installation height is 1,000 mm.

XCalculate the minimum installation height using the following formula.
H = 15X (d-50mm) (H=>0)

Qe

How to calculate safety distance when; detection capability (d) is 14 mm, the product response time (t1) is 30 ms,
the response time of the safety system (t2) is 60 ms. (The installation height (H) of light curtains is 300 mm.)

i. Calculate by the formula

Approach speed(K) 1,600mm/s
The total stopping time of entire 0.09sec
system(T)

Additional distance(C) 1080mm

ii. S=K X T+C=1,600mm/s X (0.03sec+0.06sec) + 1,200mm-(0.4 X 300mm) = 1,224mm
jii. Safety distance is 1,224mm.
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9.3

How to install and adjust your light curtain

@ Place the bracket in the position where the light curtain will be installed and install the emitter and the receiver
face to each other.

@ Power on the light curtain.

(3 Adjust the top and bottom beam of the light curtain to meet the centerline. If the top and bottom beams are aligned, the
indicator lights up. You can monitor the light incident level via atLightCurtain.

@ |If all beams are clear, tighten the bracket screws to fix it.

XIf the beams are unstable because the beams are not completely aligned, the top beam and bottom beam indicators flash
every 1 second. If the beams are blocked, the indicators light off.

%Do not install the light curtain in a place that is exposed directly to fluorescent lamps operating with a quick start or high
frequency.

A Warning

9.4

9.4.1

Make sure that a qualified personnel must carry out the installation and settings of light curtain, and its
combination with the machine control system. If it performed by a person other than responsible person for use,
it may result in personal injury due to undetected human body.

Installation for mutual interference prevention

When connecting two or more light curtains to extend the detection zone, it may result in mutual interference.
Refer to the following chapters to prevent mutual interference.

When using a series connection

You can connect light curtains up to 4 sets using the series connection cable. The extended light curtains work to prevent
interference by controlling light emission. For more information, see "6.1 Series connection"

<Emitter> <Receiver>
(T RE™
[—1

\

—_
0=t ——————» [/ o
o »
L ¢ Lj
—
|———
apall B » =—-n
—_—
iy —_—
—_—

= [

=
—) 1.l

\
[

l

o=
—.J Ll
—

|
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Avutonics

9.4.2 When using one set of the light curtain
(1) Install the light shield plate between the light curtains

<Emitter> <Receiver> <Emitter> <Receiver>
711 1709 (TYQ 1T
|————1 [ ]
T Light T
Shield
Plate
0D — /U b s 0
E —_—— E _—
als 1 O alys |

(2) Reverse the direction of the emitter
+ When placing the light curtains in parallel

<Emitter> <Receiver> <Receiver> <Emitter>
[—— | [[«—1
L » =N - < Ll T
—_— 4

+ When placing the light curtain in vertical

<Emitter> <Receiver>
1O
[——

el L]

0= ] ————» /| H
f—

1l

\

<Receiver> <Emitter>
713 10
[ +—

il 8 [

|

I 106
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* When placing the light curtains in parallel

<Emitter>

<Receiver>

<Receiver>

<Emitter>

(3) Install the light curtains with space between them for preventing mutual interference

<Emitter> <Receiver>
(T3 0O
[—1

i — » = N
»>

Length of detection (L)

|

A

Distance of Distance of installation
installation allowance (d)
allowance (d)

<Emitter> <Receiver>

I R S

»
'

<Receiver>

<Emitter>
B — e

—

o 5
ol Ll o

Length of detection(L) [Distance of installation allowance (d)

0.2-3m 0.131m
Min.3m L/2 X tan5° = L X 0.0437m

It may differ depending on the environmental conditon.

%Do not install the light curtain in a place that is exposed directly to fluorescent lamps operating with a quick start or
high frequency.
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(4) Change the frequency of light curtain

<Emitter> <Receiver> <Receiver> <Emitter>
= =
[——— [———
plll B8 » =—-n L » =N
—_—p —_—
" ——» /| —H R —> /| —H
o 5 o 5
Frequency A O Frequency B 1O

Select the frequency A or B via the setting switch or atLightCurtain.
The response time may differ from the specifications depending on the selected frequency.

XFor more information in the fregency change, see "4.5 Mutual interference prevention”

About installation of a reflective surface
If the reflectance of wall or floor is high (metal and mirror, etc.) around the installation environment, the light curtain may not
operate properly by the reflected light.

Before installation, be sure to check normal operation with the detection object and install the reflective surface at a certain
distance.

V Reflective surface ﬂ
V Reflective surface ﬂ
Distance of installation allowance (d)

Emitter Receiver Emitter Receiver
T3 10 T 10

[ I [

YYYVYYY

\V YYVYYVYY

[
1

!

1

w < Length of detection(l)———p»

h Reflective surface w

\\\\\\

Length of detection(L)

<Emitter> <Receiver>

\A\? 1 L[]

Distance of installation allowance (d)

h Reflective surface w

Length of detection(L)  |Distance of installation allowance (d)

0.2-3m 0.131m
Min.3m L/2 X tan5° = L X 0.0437Tm
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9.5 Mount brackets
9.5.1 Top/Bottom adjustable bracket (BK-SFL-TBA)

Insert the square nuts into the product guide rails and install the brackets using the enclosed bolts.
Adjust the angle of rotation first, and tighten the anti-rotation bolts.
Tighten the anti-rotation bolts and fixing bolts with a torque of 0.98 N m.

% <«—— Anti-rotation bolts
@
&
|

G

Square nuts

g <— Fixing bolts

3 <
-

&
132
9.5.2 Top/Bottom bracket (BK-SFL-TBF)

Insert the square nuts into the product guide rails and install the brackets using the enclosed bolts.
Tighten the fixing bolts with a torque of 0.98 N m.

<—— Fixing bolts
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9.5.3 Side adjustable bracket (BK-SFL-SA-[1)

Insert the light curtain to the bracket and tighten the enclosed product fixing bolts to fix.
Adjust the angle of rotation first, and tighten the anti-rotation bolts.
Tighten the anti-rotation bolts and product fixing bolts with a torque of 0.98 N m.

Anti-rotation bolts

Product fixing bolts

9.5.4 Side bracket (BK-SFL-SF)

Insert the light curtain to the bracket and tighten the enclosed product fixing bolts to fix.
Tighten the product fixing bolts with a torque of 0.98 N m.

Product fixing bolts
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9. Installation I

9.5.5 Cautions when using the brackets

The type and number of brackets differ depending on the length of the light curtain.
Refer to the table below to install the brackets.

Length .
Brackets Max. Im Min. 1m
Top/Bottom adjustable bracket )
Top/Bottom bracket 2 Unavailable
Side adjustable bracket 5 3
Side bracket
<Max. 1 m> <Min. 1 m>

100 to 200 mm

100 to 200 mm

100 to 200 mm

|
0 [0)
Max. I m

00 to 200 mm

f:'ff

« If the length of the light curtain is less than 1 m, use two brackets.
« If the length of the light curtain is more than 1 m, use the side adjustable brackets and the side brackets.

The top/bottom adjustable brackets and the top/bottom brackets cannot be used.

© Copyright Reserved Autonics Co., Ltd.
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10. Check and maintenance

10.1 Check installation conditions

No. |Checklist Check
1 |Installed that the machine or additional safety measures (e.g., extra guards) do not cover the detection zone.

2 |Accessible to hazardous zone or source of the machine only by passing through the detection zone.

3 |Available to detect parts of the body when the operator works in hazardous zone or source of the machine.

The distance from hazardous zone or source of the machine to the installed location of light curtain is equal

4 |to, or greater than the calculated safety distance.
% Safety distance: ( )mm /Actual distance: ( )mm

5 If lustered objects or reflective surfaces are around, the light curtain is installed at a distance over the allowable
installation distance.

6 |Installed in a place without the influence of inverter disturbance light (e.g., a fluorescent lamp).

7 |Installed in a place that no material causes deformation in a front window, such as corrosion or ignition.

8 In use of the interlock function, the reset switch is installed in a position where the entire hazardous zone is

visible and cannot be used in the hazardous zone.

9 In use of the reset hold function, the reset hold switch is installed in a position that cannot be used in the
hazardous zone.

10 The in§talled em.i’gter/receiver ina si~ngle or series connection matches the same specification (function,
detection capability, number of optical axes).

11 |In case of the brackets, it is secured to prevent separation during use.

12 |No scratches or damages on the front window of the emitter/receiver.

13 |In use of the muting function, the muting sensors consist of two separate devices.

14 |In use of the muting function, the muting sensor meets the specific conditions to start muting.

15 |In use of the override function, the override starts when the specific conditions are met.

16 In use of the mutihg and override functions, install the indicators with any forms (e.g., alarm lamp) where it can
be seen from all sites.

17 |In use of the fixed blanking function, it is set to prevent the operator from entering the blanking zone.

In use of the floating blanking or reduced resolution function, the installed light curtain has a distance that
18 |equalto or greater than a safety distance calculated by the changed detection capability (diameter).

% Safety distance: ( )mm /Actual distance: ( )mm

10.2 Check wiring connection

No. [Checklist Check

1 The power supply used for the product and safety-related devices (e.g., muting sensors) is 24VDC, and it meets
the rated specifications and not connected to other devices or equipment.

2 |When connecting power supply, the polarity is not connected in reverse.

3 The appearance of the wires connected to the product is not damaged, such as cracks, breakage of the outer
shell. And there are no sources for damage around the wiring.

4 In case of connecting more than two products, it is configured to use dedicated series connection cable and
mutual interference prevention.

In case of the series connection for more than two products, use dedicated series connection cable, and it is
configured not to be extended or arbitrarily connected.

The wiring is suitable for each application and is configured not to be connected upper side of the product (e.g.,
6 |wiring for the series connection cable and lamp output cable) and the lower side of the product (e.g., the power
I/O cable) in reverse.

7 |The wiring and end cap connected to the product are firmly secured to prevent separation during use.

8 The product is connected to the safety-related part of the control system using two OSSD control outputs and
configures the safety system.

9 |Incase of the product is set to PNP output, two OSSD wires are not shorted to +24V.

In case of the product is set to PNP output, the load connected to two OSSD wires is connected between the
10 :
OSSD wire and 0V,

11 |In case of the product is set to NPN output, two OSSD wires are not shorted to 0V.

In case of the product is set to NPN output, the load connected to two OSSD wires is connected between the
12 -
OSSD wire and +24V.

3 In case of the auxiliary output (AUX 1/2, Lamp 1/2), it is configured to prevent the connection to the safety-
related part of the control system.

14 |The power /O cable is connected with its direction of protrusion towards the outside.




Avtonics

10.3

Safety-related system-check when the operation stops

No. |Checklist Check

1 Use the cylindrical opaque object (test piece) with the same diameter as the detection capability to verify the
operation when the product stops.

) In use of the floating blanking or reduced resolution function, use test piece with the same diameter as the
detection capability based on the tolerance to verify the operation when the product stops.

3 The test piece can be detected at any position in the detection zone. The OSSD indicator lights red, and the two
0SSD control outputs are turned OFF and maintain the status.”"

4 In case of the test piece is not within the detection zone, the OSSD indicator lights green, and the two OSSD
control outputs are turned ON and maintain the status.

5 In use of the external test function, the OSSD indicator lights red when the input is applied, and the two OSSD
control outputs are turned OFF and maintain the status.
In use of the EDM function, short the EDM input and then put the test piece in the detection zone

6 |[(NPN output: 24VDC, PNP output: 0V). The light curtain will turn into lockout condition. At this time,
the OSSD indicator lights red, and the two OSSD control outputs are turned OFF and maintain the status.
In use of the start interlock function, the OSSD indicator remains red when the product is turned on with no test

7 piece in the detection zone. The two OSSD control outputs are turned OFF and maintain the status. After that,
the reset input is applied, and the OSSD indicator lights green, and the two OSSD control outputs are switched
to ON and maintain the status.
In use of the restart interlock function, the OSSD indicator remains red even though the test piece is inserted

8 and removed while the OSSD is ON state, and the two OSSD control outputs maintain OFF state.
After that, the reset input is applied, and the OSSD indicator lights green, and the two OSSD control outputs are
switched to ON and maintain the status.

9 |In use of the muting function, the muting sensor operates in normal state.
In use of the muting function, the muting starts when the specific conditions are met.

10 |At this time, when the test piece enters into the detection zone, the OSSD indicator maintains green, and the
two OSSD control outputs remain ON state.

1 In use of the muting and override function, the indicators (e.g., alarm lamp) installed where it can be seen from
all sites are in normal operation.

12 |In use of the fixed blanking function, there is a fixed object in the blanking zone.

1. When inspecting the product using the test piece, move it in the order below.

The test piece should be vertical to the detection zone with a speed of less than 1.6 m/s.

<Emitter>

N <Receiver>

J@

~

Test piece
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10.4 Safety-related system-check in operation

No. |Checklist Check
1 |Inspect without operator in the hazardous zone or near the source of hazard.

) When the test piece enters the detection zone (in front of the emitter/receiver, between the emitter and the
receiver) while the machine is running, the safety system immediately stops.

3 |While the test piece remains the detection zone, the safety system keeps the stop state.

4 |In case of the power shut down, the safety system stops and maintains it.

The actual response time of the machine (the time taken for the hazardous source to stop) is less than the
5 |calculated time.

% Calculated machine response time: ( )ms / Actual machine response time: ( )ms

10.5 Dailyinspection

No. |Checklist Check
1 |Accessible to hazardous zone or source of the machine only by passing through the detection zone.

2 |Available to detect parts of the body when the operator works in hazardous zone or source of the machine.
The distance from hazardous zone or source of the machine to the installed location of SFL(A) is equal to, or
3 |greater than the calculated safety distance.

% Safety distance: ( )mm /Actual distance: ( )mm

In use of the floating blanking or reduced resolution function, the installed light curtain has a distance that
4 |equalto or greater than a safety distance calculated by the changed detection capability (diameter).
% Safety distance: ( )mm /Actual distance: ( )mm

In use of the fixed blanking function, it is set to prevent the operator from entering the blanking zone.
No scratches or damages on the front window of the emitter/receiver.

In use of the muting function, the detection window of the connected muting sensor is free from scratches or
damages.

In use of the muting function, the connected muting sensor operates in normal state.
In use of the muting function, the installation of the connected muting sensor is unchanged and maintained.

10 The appearance of the wires connected to the product is not damaged, such as cracks, breakage of the outer
shell. And there are no sources for damage around the wiring.

11 |In case of the brackets, it is secured to prevent separation during use.

12 |The wiring and end cap connected to the product are firmly secured to prevent separation during use.
13 |"Safety-related system - check when the operation stops" is performed normally.

14 |“Safety-related system - check in operation” is performed normally.

O N |oo|u;

10.6 Regularinspection

No. |Checklist Check
The distance from hazardous zone or source of the machine to the installed location of SFL(A) is equal to, or
1 |greater than the calculated safety distance.

% Safety distance: ( )mm /Actual distance: ( )mm

In use of the floating blanking or reduced resolution function, the installed light curtain has a distance that
2 |equal to or greater than a safety distance calculated by the changed detection capability (diameter).

% Safety distance: ( )mm /Actual distance: ( )mm

3 |Inuse of the fixed blanking function, it is set to prevent the operator from entering the blanking zone.

4 |Installed in a place without the influence of inverter disturbance light (e.g., a fluorescent lamp).

5 [No scratches or damages on the front window of the emitter/receiver.

6 |Theexternal structure of the installed emitter and receiver is free from scratches or damages.

7

8

9

In use of the muting function, the detection window of the connected muting sensor is free from scratches or
damages.

In use of the muting function, the connected muting sensor operates in normal state.

In use of the muting function, the installation of the connected muting sensor is unchanged and maintained.
10 |In case of the brackets, it is secured to prevent separation during use.

11 |The wiring and end cap connected to the product are firmly secured to prevent separation during use.

P The appearance of the wires connected to the product is not damaged, such as cracks, breakage of the outer
shell. And there are no sources for damage around the wiring.

13 |I/O wiring of the product is firmly secured to prevent separation from each device.
14 |The beams are aligned correctly.
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11. Troubleshooting

« Lockout condition
“If an error occurs during power-on or self-test, the safety-related function is deactivated and the OSSD output is
switched to the OFF state within the response time. The control output goes to OFF within the response time and
maintains, operating the status indicator for presenting the status of the light curtain. The 7-segment display on the
emitter and receiver shows the same error codes. The other code could be displayed under the unstable condition from
the communication line (RS485A/B) or series connection.
" Be sure to apply the power to both the emitter and the receiver at the same time. If not, the product enters the lockout
condition, and the red and green LED of the upper OSSD indicators flash alternately.

« Warning condition
*If the light curtains operate in an unstable state, only some parts of safety-related functions activate normally.
The OSSD output maintains ON state, but it depends on the light incident.The status indicator displays the status
of the light curtain. The 7-segment display shows the warning code.
%In case of blanking warning, the OSSD output is swiched to OFF state. For more information, see "5.6 Blanking"

11.1 Error code (Lockout condition)
It switches between level 1 and level 2.
—
I_ne(i/lglaiorLevel > Error Name Cause Check and Measures
Communication line or other wiringis  [Check the power /O cable and series
RS4SS broken or short-circuited. connection cable.
Communication Ihhsscsengi??;ar;gitslon line does not meet Use wires that meet the specifications.
Error ' Check the envi tal condit d
C - (Communication |Communication error occurred due to eck the environmental conditions around
error between noise. the communication line and remove the noise
Emitter and Contct Tt source.
Receiver ontact failure occurred at the )
) connector of power /O cable or that of g:ﬁrfzgggr?g\ﬁ;l/o cable and series
series connection cable. )
-3 Emitter MCU Error E}:.reoerrlr?i?titreded at the internal MCU of Replace the emitter.
. .
E—0 n Receiver MCU Erroris detected at the internal MCU of .
Y- Error the receiver. Replace the receiver.
Connect to the rated power voltage
Power Supply . (24VDC % 20%).
d I- . -
E— c Error Power voltage is out of the rated range Use the dedicated power supply.
Do not use the power with other devices.
End Cap Error iTShneO(ir;ccj)rc];igcltsea(\jssembled incorrectly or Check the connection of the end cap.
Check the poor contact, disconnection,
Communication |Unstable state in the communication incorrect wiring, and others of the
E—-2 |12 line Error line between the emitter and receiver.  |communication line between the emitter and
receiver.
Incorrect series  |Incorrect series connection between the Check the CO”BFCUO.H.S of tfhiselrles d
connection emitter and receiver. c?ﬁnectlon cable, wiring of the lamp, an
others.
The wire of OSSD 1 or 2 is broken or Check whether the wiring connection of OSSD
short-circuited. 1 or2 output is correct.
The OSSD 1 or 2 outout is affected b Check whether an external noise is flowing
Wiring Error i external noise P y through the wiring of the OSSD 1 or 2 output
-3 OISrgI])gOLS;OthZ ) and remove the noise source.
E—13 P Too much current flows into the OSSD 1 |Check the load connected to the wiring of
or 2 output. OSSD lor 2 output meets the rated range.
The outout of 0SSD 1 or 2 is invalid Check whether the wires of OSSD 1 or 2 output
P ' are correctly connected or replace the receiver.
Failure in OSSD  |The internal circuit of the OSSD 1 or 2 .
Y-5 . - Replace the receiver
Internal Circuit  |output is broken.
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Indicator Error Name Cause Check and Measures
Levell |Level 2
Check whether the settings of setting switch
The positions of the setting switch on ;J;n:P;e connected emitter and receiver are the
the emitter and the receiver are not the - - -
same. In case of the series connec_tlon,check
whether the settings of setting switch of the
Eoy |- Setting Switch each master set are the same.
Error Check whether the settings of setting
The positions of the setting switch on (S)v[\)”etrcahti?)r: the same as the settings before the
the emitter and the receiver are changed = -
duri B In the series connection, check whether the
uring operation. h . )
settings of setting switch on the master set are
the same as before the operation.
Check the poor contact, disconnection,
Communication |Unstable state in the communication incorrect wiring, and others of the
line Error line between the emitter and receiver.  [communication line between the emitter and
{ receiver.
. ) . . Check the connections of the series
Errorin Series Incorrect series connection between the . L
’ ; - connection cable, wiring of the lamp, and
Connection emitter and receiver. others
) The series connection is configured with|Check whether the series connection is
the combination of SFL and SFLA. configured with combination of SFL and SFLA.
E—5 The series connection is configured with|In the series connection, check whether the
3 the combination of the emitter and the |connection is configured with combination of
receiver. the emitter and receiver.
Errorin Series In case of the series connection, check
Connection whether the total number of connected light
) . . ) curtain (SET) is within the rated range.
Y The configuration of series connection In case of the series connection, check
exceeds the rated range. whether the total number of optical axes of
the connected light curtains is within the rated
range.
E—6 |!IH Emitter Error The internal circuit of the emitteris Replace the emitter.
broken or the internal setting is invalid.
E—=" 115 Receiver Error The internal circuit of the receiver is Replace the receiver
broken or the internal setting is invalid.
The EDM input is not normally applied. |Check the external devices (e.g. Relay).
The contact of the EDM input terminal is |Check the connection of external devices (e.g.
{ EDM Error invalid. Relay).
The EDM input is not applied within the |Check the response time of external devices
time limit. (e.g. Relay).
The beams of the fixed blanking Check whether there is a detection object in
£ -9 zone are clear. (except for the tolerance) |the fixed blanking zone.
. The number of blocked beams is
¢ Blanking Error less than a certain level. Check whether there is a detection object in
(The number of beams of the floating  [the floating blanking zone.
blanking - tolerance)
Setting The muting and the reset-hold are On the setting switch of the connectgd emitter
3 ) . . and receiver, check whether the muting and
Information Error |activated at the same time. . :
the reset-hold are activated at the same time.
£ _ Internal System An error occurs in the internal system of Replace the emitter or the receiver.
Error light curtains.

XFor more information on the error and warning code when using the atLightCurtain, see “atLightCurtain User Manual.”
XPlease contact us when any other error codes appear.
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11. Troubleshooting I

11.2 Warning code

It switches between level 1 and level 2.

lndlicatey Error Name Cause Check and Measures
Level 1l |Level2
Connect to the rated power voltage
+900
AR—1 |12 Power Voltage Power voltage is in unstable condition. (24vDC+20 @'
Error Use the dedicated power supply.
Do not use the power with other devices.
Ao |- Disturbance Light |Receiver is affected by interference of Remove a light source and object around
Interference light. the receiver, which causes a disturbance.
The beams of the fixed blanking zone are [Check whether there is a detection object
clear(except for the tolerance). in the fixed blanking zone.
. The number of blocked beams is
3 |-
=3 Blanking Error less than a certain level. Check whether there is a detection object
(The number of beams of the floating in the floating blanking zone.
blanking - tolerance)
The setting information transferred from Check whether t.he product specn‘lca_tlon
PC the PC is invalid or model name is correctly selected in
AR—-Y |- Communication ) atLightCurtain.
Error The download for the setting information [Check the connection with PC and
is incomplete. communication status.
Sensitivity - S .
AR—& |- ) The sensitivity reduction is occurred. Check the alignment of the beams.
Reduction
{ Mute 1 Warning Sensor cl;)lnnected to the MUTE Linputis Check the status of muting sensor 1.
A—n in unstable state. : .
c Mute 2 Warning Sensor connected to the MUTE 2 inputis Check the status of muting sensor 2.
in unstable state.

XFor more information on the error and warning code when using the atLightCurtain, see “atLightCurtain User Manual.”
XPlease contact us when any other warning codes appear.

© Copyright Reserved Autonics Co., Ltd.



12. Appendix
12.1 Glossary
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Glossary

Description

Electro-sensitive
protective
equipment (ESPE)

Assembly of devices and/or components working together for protective tripping or presence sensing
purposes and comprising as a minimum:

1) a sensing device,

2) controlling/monitoring devices;

3) output signal switching devices.

Sensing device

Part of the ESPE which uses electro-sensitive means to determine the event or state that the ESPE is
intended to detect

Controlling/
Monitoring device

Part of the ESPE that:
- Receives and processes information from the sensing device and provides signals to the OSSD,
- Monitors the sensing device and the OSSD

Output signal
switching device
(0SsD)

When the sensing device is actuated during normal operation, the output circuit goes to OFF state.

Active onto-
electronic
protective device
(AOPD)

A device whose sensing function is performed by onto-electronic emitting and receiving elements
detecting the interruption of optical radiations generated, within the device, by an opaque materials
present in the specified detection zone

Light curtain

An integrated assembly of multiple emitting elements and receiving elements forming a detection
zone with a detection capability specified by the AOPD supplier

Detection Dimension representing the diameter of the opaque test piece which will actuate the sensing device
capability when placed in the detection zone
. Optical path joining the optical center of an emitting element and the optical center of the
Beam center-line ; - . X
corresponding receiving element during normal operation
Effective Aperture [Maximum angle of deviation from the optical alignment of the emitting element(s) and the receiving
Angle (EAA) element(s) within which the AOPD continues in normal operation

Geometrically
Restricted Optical
Design (GROD)

Geometrically restricted optical design

1) the effective aperture angle (EAA) of each emitting and each receiving element does not exceed the
values given in the specification;

the axes of the beams are parallel;

side lobes are minimized;

the spacing between beam center-lines is uniform;

the value of detection capability is based on the complete obscuration of at least one beam for any
and all positions of the test piece within the detection zone.

2)
3)
4)
5)

External device
monitoring (EDM)

ESPE or AOPD monitors the state of external control devices

Temporary automatic suspension of a safety-related function(s), the OSSD outputs remain ON state

Muting regardless of the beams are blocked.

Blankin Optional function that permits an object of a size greater than the detection capability of the ESPE or
g AOPD to be located within the detection zone without causing an OFF state of OSSD(s)

géorfpoprln:%nce Monitoring means to determine whether or nor the overall system stopping performance is within the

monitor (SPM)

preset limit(s)

Lockout condition

Condition, initiated by a fault, preventing normal operation of the ESPE or AOPD. All OSSD(s) are
signaled to go to the OFF state.

Start interlock

Preventing an automatic machine start when the electrical supply to the ESPE or AOPD, or the supply is
interrupted and restored.

Restart interlock

Preventing automatic restarting of a machine;
« Actuation of the sensing device during a hazardous part of the machine operating cycle
+ A change in mode of operation of the machine or a change in the means of control of the machine

Synchronous line

RS485 allows synchronous communication between the emitter and receiver.
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12.2 Manual revision history

Revision date |Ver. [Descriptions

2022-10-06 2.1 |First edition

2023-02-02 2.2 |Product version classification

2023-03-31 2.3 |adding authentication, changing cable specification length
2023-05-26 2.4 |Modified cable drawing

2023-09-06 2.5 |Modified response time within safe distance calculation expression
2024-01-30 2.6 |Add verl, ver2 product version separation method
2024-06-21 2.7 |Change Stable Light Statement

2024-09-06  |2.8 |Add warning (safety consideration)

2025-02-19 2.9 |Add bracket

2025-03-21 3.0 |PFH,, MTTFd update, SFL-LC update

2025-07-11 3.1 |BK-SFL-TBA drawing revision

© Copyright Reserved Autonics Co., Ltd.



®
Make LifeEasy : Au io ﬂ I‘ s

* Dimensions or specifications on this manual are subject to change and some models may be discontinued without notice.



	Preface
	User Manual Guide
	User Manual Symbols
	Safety Considerations
	Caution during Use
	Table of Content
	Table of Content
	1. Overview
	1.1	Features
	1.2	Components and sold separately
	1.2.1	Components
	1.2.2	Sold separately

	1.3	Ordering information
	1.4	Feature comparison

	2. Specifications
	2.1	Standard type
	2.2	Advanced type
	2.3	Common
	2.4	IEC 61508 parameters
	2.5	IP67G (JEM standard)
	2.6	Models
	2.6.1	Finger detection (SFL(A)14-□-□, Ø14mm)
	2.6.2	Hand detection (SFL(A)20-□-□, Ø20mm)
	2.6.3	Hand-Body detection (SFL(A)30-□-□, Ø30mm)
	2.6.4	How to calculate the response time (RT) for the series connection

	2.7	Product version classification

	3. Dimensions
	3.1	Emitter / Receiver
	3.1.1	Fingter detection (Ø14mm)
	3.1.2	Hand detection (Ø20mm)
	3.1.3	Hand - Body detection (Ø30mm)

	3.2	Sold separately
	3.2.1	Brackets 
	3.2.2	Power I/O cable
	3.2.3	M12 Connector cable
	3.2.4	Y type connector cable
	3.2.5	Series connection cable
	3.2.6	Lamp output cable 
	3.2.7	SFL / SFLA dedicated USB to Serial communication converter 
	3.2.8	Test piece

	3.3	Unit descriptions
	3.3.1	Status indicators
	3.3.2	7-Segment display
	3.3.3	Setting switch


	4. General functions
	4.1	Mode and state
	4.2	Self-test
	4.3 	Alarm for incident light level
	4.4 	OSSD output
	4.5 	Mutual interference prevention
	4.5.1	Change settings


	5. Safety-related function
	5.1	Interlock
	5.1.1	Auto-reset
	5.1.2	Manual reset
	5.1.3	Wiring
	5.1.4	Change settings

	5.2	Lockout reset
	5.2.1 	Wiring

	5.3	External Device Monitoring (EDM)
	5.3.1 	Wiring
	5.3.2	Change settings

	5.4	Muting
	5.4.1	Standard mode
	5.4.2	Exit-only mode
	5.4.3	Change settings

	5.5	Override
	5.5.1	Wiring
	5.5.2	Change settings

	5.6	Blanking
	5.6.1	Fixed blanking
	5.6.2	Floating blanking
	5.6.3	Use the floating blanking with fixed blanking zone
	5.6.4	Change settings

	5.7	Reduced resolution
	5.7.1	Change settings


	6. Other functions
	6.1	Series connection
	6.2	Change sensing distance
	6.2.1	Change settings

	6.3	Set NPN or PNP 
	6.3.1	Setting change

	6.4	External test
	6.4.1	Wiring

	6.5	Auxiliary output (AUX 1/2)
	6.5.1	Wiring
	6.5.2	Setting change

	6.6	Lamp output (Lamp 1/2)
	6.6.1	Wiring
	6.6.2	Setting change


	7. Wiring
	7.1.	I/O connection diagram
	7.1.1	Input circuit diagram
	7.1.2	Output circuit diagram

	7.2	Example of wiring diagram
	7.3	Wiring diagram for interlock and EDM 
	7.4	Wiring diagram for reset-hold
	7.5	Wiring diagram for muting

	8. Configuration software, atLightCurtain
	8.1	System requirements
	8.2	USB to Serial connection 

	9. Installation
	9.1	Installation conditions
	9.2	Safety distance
	9.2.1	Safety distance according to ISO 13855 (EN ISO 13855, KS C 13855)

	9.3	How to install and adjust your light curtain
	9.4	Installation for mutual interference prevention
	9.4.1	When using a series connection
	9.4.2	When using one set of the light curtain
	9.4.3	About installation of a reflective surface

	9.5	Mount brackets
	9.5.1	Top/Bottom adjustable bracket (BK-SFL-TBA)
	9.5.2	Top/Bottom bracket (BK-SFL-TBF)
	9.5.3	Side adjustable bracket (BK-SFL-SA)
	9.5.4	Side bracket (BK-SFL-SF)
	9.5.5	Cautions when using the brackets


	10. Check and maintenance
	10.1	Check installation conditions
	10.2	Check wiring connection
	10.3	Safety-related system-check when the operation stops
	10.4	Safety-related system-check in operation
	10.5	Daily inspection
	10.6	Regular inspection

	11. Troubleshooting
	11.1	Error code (Lockout condition)
	11.2	Warning code

	12. Appendix
	12.1	Glossary
	12.2	Manual revision history




