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Original instructions

Introduction

Thank you for purchasing the F3SJ-E/B Series Safety Light Curtain (hereinafter referred to as the "F3SJ-E/B").
This is the instruction manual describing the use of F3SJ-E/B.
Always heed the following points when using the F3SJ-E/B:

- Be sure to have F3SJ-E/B be handled by a "Responsible Person" who is well aware of and familiar with the machine to be installed.

* The term "Responsible Person" used in this User's Manual means the person qualified, authorized and responsible to secure
"safety" in each process of the design, installation, operation, maintenance services and disposition of the machine.

- Itis assumed that F3SJ-E/B will be used properly according to the installation environment, performance and function of the machine.
Responsible Person should conduct risk assessment on the machine and determine the suitability of this product before installation.

- Read this Manual thoroughly to understand and make good use of the descriptions before installing and operating the product.

- Keep this Manual at the place where the operator can refer to whenever necessary.



Legislation and Standards

1. An F3SJ-E/B does not receive type approval provided by Article 44-2 of the Industrial Safety and Health Act
of Japan. Therefore, the F3SJ-E/B cannot be used as a "safety system for pressing or shearing machines"
prescribed in Article 42 of that law.

2. The F3SJ-E/B is electro-sensitive protective equipment (ESPE) in accordance with European Union (EU)
Machinery Directive Index Annex V, Item 2.

3. EC Declaration of Conformity
OMRON declares that the F3SJ-E/B is in conformity with the requirements of the following EC Directives:
Machinery Directive 2006/42/EC
EMC Directive 2004/108/EC

4. The F3SJ-E/B is in conformity with the following standards:

(1)European standards
EN 61496-1 (Type 4 ESPE), CLC/TS 61496-2 (Type 4 AOPD), EN 61508-1 through -3 (SIL3),
EN 61000-6-4, EN ISO 13849-1:2008 (Category 4, PL e)

(2)International standards
IEC 61496-1 (Type 4 ESPE), IEC 61496-2 (Type 4 AOPD), IEC 61508-1 through -3 (SIL3),
ISO 13849-1: 2006 (Category 4, PLe)

(3)JIS standards
JIS B 9704-1 (Type 4 ESPE), JIS B 9704-2 (Type 4 AOPD)

(4)North American Standards:
UL 61496-1 (Type 4 ESPE), UL 61496-2 (Type 4 AOPD), UL 508, UL 1998, CAN/CSA C22.2 No.14,
CAN/CSA C22.2 No.0.8

5. The F3SJ-E/B received the approvals of EC Type-Examination in accordance with the EU Machinery
Directive, Type 4 ESPE and Type 4 AOPD from the EU accredited body, TUV SUD Product Service GmbH.

6. The F3SJ-E/B received the certificates of UL listing for US and Canadian safety standards, Type 4 ESPE
and Type 4 AOPD from the Third Party Assessment Body UL.

7. The F3SJ-E/B is designed according to the standards listed below. To make sure that the final system
complies with the following standards and regulations, you are asked to design and use it in accordance
with all other related standards, laws, and regulations. If you have any questions, consult with specialized
organizations such as the body responsible for prescribing and/or enforcing machinery safety regulations in
the location where the equipment is to be used.

*European Standards: EN415-4, EN692, EN693

*U.S. Occupational Safety and Health Standards: OSHA 29 CFR 1910.212
*U.S. Occupational Safety and Health Standards: OSHA 29 CFR 1910.217
*American National Standards: ANSI B11.1 to B11.19

*American National Standards: ANSI/RIA 15.06

*Canadian Standards Association CSA Z142, Z432, Z434

*SEMI Standards SEMI S2

«Japan Ministry of Health, Labour and Welfare "Guidelines for Comprehensive Safety Standards of
Machinery", Standard Bureau's Notification No. 0731001 dated July 31, 2007.
* For date of effect for these standards, see Related Standards.

d";} Related Standards p.119
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READ AND UNDERSTAND THIS DOCUMENT

Please read and understand this document before using the products. Please consult your OMRON representative if you
have any questions or comments.

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a period of one
year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE PRODUCTS. ANY
BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE. OMRON DISCLAIMS ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

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

In no event shall responsibility of OMRON for any act exceed the individual price of the product on which liability is
asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE
PRODUCTS UNLESS OMRON’S ANALYSIS CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED,
STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO CONTAMINATION, ABUSE, MISUSE, OR
INAPPROPRIATE MODIFICATION OR REPAIR.

SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the combination of
products in the customer’s application or use of the product.

At the customer’s request, OMRON will provide applicable third party certification documents identifying ratings and
limitations of use that apply to the products. This information by itself is not sufficient for a complete determination of the
suitability of the products in combination with the end product, machine, system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not intended to be an

exhaustive list of all possible uses of the products, nor is it intended to imply that the uses listed may be suitable for the

products:

» Outdoor use, uses involving potential chemical contamination or electrical interference, or conditions or uses not
described in this document.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical equipment,
amusement machines, vehicles, and installations subject to separate industry or government regulations.

» Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR PROPERTY
WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND
THAT THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.
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PERFORMANCE DATA

Performance data given in this document is provided as a guide for the user in determining suitability and does not
constitute a warranty. It may represent the result of OMRON’s test conditions, and the users must correlate it to actual
application requirements. Actual performance is subject to the OMRON Warranty and Limitations of Liability.

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other reasons.

It is our practice to change model numbers when published ratings or features are changed, or when significant
construction changes are made. However, some specifications of the product may be changed without any notice. When
in doubt, special model numbers may be assigned to fix or establish key specifications for your application on your
request. Please consult with your OMRON representative at any time to confirm actual specifications of purchased
products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when tolerances are
shown.

ERRORS AND OMISSIONS

The information in this document has been carefully checked and is believed to be accurate; however, no responsibility is
assumed for clerical, typographical, or proofreading errors, or omissions.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user’s programming of a programmable product, or any consequence thereof.

COPYRIGHT AND COPY PERMISSION

This document shall not be copied for sales or promotions without permission.

This document is protected by copyright and is intended solely for use in conjunction with the product. Please notify us
before copying or reproducing this document in any manner, for any other purpose. If copying or transmitting this
document to another, please copy or transmit it in its entirety.
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Precautions on Safety

Regarding the alert symbols and meanings used for the safe uses
In order to use the F3SJ-E/B safely, the precautions listed in this manual indicated by alert symbols and

descriptions must be followed. Failure to follow all precautions and alerts may result in an unsafe use or

operation.
The following indications and symbols are used for the descriptions.

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

Meanings of Alert Symbols

® Indicates prohibited actions.

Alert Statements in this Manual
For users

The F3SJ-E/B must be installed, configured, and incorporated into a machine control system by a sufficiently
trained and qualified person. An unqualified person may not be able to perform these operations properly,
which may cause a person to go undetected, resulting in serious injury.

Read this manual thoroughly and understand the procedures of installation, operation check and
maintenance.

For machines

Do not use this sensor for machines that cannot be stopped by electrical control. For example, do not use it
for a pressing machine that uses full-rotation clutch. Otherwise, the machine may not stop before a person
reaches the hazardous part, resulting in serious injury.

F3SJ-E/B
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For installation

Make sure to test the operation of the F3SJ-E/B after installation to verify that the F3SJ-E/B operates as
intended. Make sure to stop the machine until the test is complete. Unintended function settings may cause a
person to go undetected, resulting in serious injury.

Make sure to install the F3SJ-E/B at the safe distance from the hazardous part of the equipment. Otherwise,
the machine may not stop before a person reaches the hazardous part, resulting in serious injury.

Install a protective structure so that the hazardous part of a machine can only be reached by a person that
passes through the sensor's detection zone. Install the sensors so that part of the person is always present in
the detection zone when working in a machine's hazardous zones, eliminating areas where the sensors do
not reach. If a person is able step into the hazardous zone of a machine and remain behind the F3SJ-E/B's
detection zone, configure the system with an interlock function that prevents the machine from being
restarted. Failure to do so may result in serious injury.

Install the interlock reset switch in a location that provides a clear view of the entire hazardous zone and
where it cannot be activated from within the hazardous zone.

The F3SJ-E/B cannot protect a person from a projectile exiting the hazardous zone. Install protective cover(s)
or fence(s).

Install the F3SJ-E/B so that it is not affected by a reflective surface. Failure to do so may hinder detection,
resulting in serious injury. Details on installation distance from the reflective surface, see "Distance from
Reflective Surfaces" on page 41.

When using more than one set of F3SJ-E/Bs, install them so that mutual interference does not occur, such as
by configuring series connections or using physical barriers between adjacent sets.

Make sure that the F3SJ-E/B is securely mounted and its cables and connectors are properly secured.

Do not use the sensor system with mirrors in a retro-reflective configuration as shown below. Doing so may
hinder detection. It is possible to use mirrors to "bend" the detection zone to a 90-degree angle.

Reflector

Reflector

Position with retro-reflection Position with detection zone bent at 90°

Perform an inspection for all F3SJ-E/B as described in "Chapter 5 Checklists".

Install muting sensors so that they can distinguish between the object that is being allowed to be passed
through the detection zone and a person. If the muting function is activated by the detection of a person, it
may result in serious injury.

Use independent two input devices for muting inputs.
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For wiring

Connect the load between the output and 0 V line (PNP output). Connecting the load between the output and
+24 V line will result in a dangerous condition because operation is reversed to "ON when blocked".

Do not short-circuit the output line to the +24 V line. Otherwise, the output is always ON. Also, the 0 V of the
power supply must be grounded so that output does not turn ON due to grounding of the output line.

Configure the system by using the optimal number of safety outputs that satisfy the requirements of the
necessary safety category.

Do not connect each line of F3SJ-E/B to a DC power supply of more than 24 VDC+20%. Also, do not connect
to an AC power supply. Failure to do so may result in electric shock or breakdown of the device.

Make sure to perform wiring while the power supply is OFF.

Do not use the auxiliary output for safety applications.

For the F3SJ-E/B to comply with IEC 61496-1 and UL 508, the DC power supply unit must satisfy all of the
following conditions:
» Must be within the rated power voltage (24 VDC £ 20%)

» Must have tolerance against the total rated current of devices if it is connected to multiple devices

* Must comply with EMC directives (industrial environment)

» Double or reinforced insulation must be applied between the primary and secondary circuits

» Automatic recovery of overcurrent protection characteristics

+ Output holding time must be 20 ms or longer

» Must satisfy output characteristic requirements for class 2 circuit or limited voltage current circuit defined by
UL 508

» Must comply with laws and regulations, regarding EMC and electrical equipment safety, of the country or
region where the F3SJ-E/B is used (Ex: In EU, the power supply must comply with the EMC Directive and
the Low Voltage Directive.)

Double or reinforced insulation from hazardous voltage must be applied to all input and output lines. Failure to
do so may result in electric shock.

Extension of the cable must be within a specified length. If it isn't, safety function may not work properly,
resulting in danger.

Other

To use the F3SJ-E/B in PSDI mode (Reinitiation of cyclic operation by the protective equipment), you must
configure an appropriate circuit between the F3SJ-E/B and the machine. For details about PSDI, refer to
OSHA1910.217, IEC 61496-1, and other relevant standards and regulations.

Do not try to disassemble, repair, or modify this product. Doing so may cause the safety functions to stop
working properly.

Do not use the F3SJ-E/B in environments where flammable or explosive gases are present. Doing so may
result in explosion.

Perform daily and 6-month inspections for the F3SJ-E/B. Otherwise, the system may fail to work properly,
resulting in serious injury.
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Do not use radio equipment such as cellular phones, walkie-talkies, or transceivers near the F3SJ-E/B.
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Precautions for Safe Use

Make sure to observe the following precautions that are necessary for ensuring safe use of the product.
Do not install the F3SJ-E/B in the following types of environments:
- Areas exposed to intense interference light, such as direct sunlight
- Areas with high humidity where condensation is likely to occur
- Areas where oil mist or corrosive gases are present
- Areas exposed to vibration or shock levels higher than in the specification provisions
- Areas where the product may come into contact with water
- Areas with pollution degree 3 or harsher
- Areas where the product may get wet with oil that can solve adhesive
» Loads must satisfy both of the following conditions:
- Not short-circuited
- Not used with a current that is higher than the rating
* Do not drop the product.
* Install the emitter and receiver to the same vertical direction.
* Dispose of the product in accordance with the relevant rules and regulations of the country or area where the
product is used.
» Make sure to tighten the connectors of the cables securely.
*When replacing the cable connectors with other types of connectors, use connectors that provide a
protection grade of IP54 or higher.
* Be sure to route the input/output lines for the F3SJ-E/B separate from high-potential power lines or through
an exclusive conduit.
* To extend a cable length with a cable other than the dedicated cable, use a cable with the same or superior
specifictions.
* The cable extension length must be within the specified length (30 m max).
« In environments where foreign material such as spatter adheres to the F3SJ-E/B, attach a cover to protect
the F3SJ-E/B from the spatter.
* PC Setting Support Software "SD Manager" (F39-GWUM) and Setting Console (F39-MC21) are available
only for F3SJ-A series. Do not use these setting tools for F3SJ-E/B series.

Precautions for Correct Use

Observe the precautions described below to prevent operation failure, malfunctions, or undesirable effects on
product performance.

B Storage conditions and installation environment
*Do not install, use, or store the F3SJ-E/B for a long time at a temperature or humidity out of the
specified range.
*This is a class A product. In residential areas it may cause radio interference, in which case the
Responsible Person may be required to take adequate measures to reduce interference.
*Do not use F3SJ-E/B at altitudes over 1,000 meters.

B Wiring and installation
*Make sure to perform wiring while the power supply is OFF. Otherwise, the F3SJ-E/B may fail to
operate due to the diagnosis function.
*Do not short-circuit output lines to +24 V line. Otherwise a fault of F3SJ-E/B may occur.

| F3SJ-EB
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*When extending the communication line with a cable (twisted-pair wire) other than the dedicated cable
(F39-JDO0O), use a cable with the same or superior specifications. Connect the shield to the 0V line.
LLE Cable specification (extension cable) p.82

*Properly perform the wiring after confirming the signal names of all the terminals.

*Be sure that there is nothing in the detection zone and the stable-state indicator is turned ON after
power is turned ON.

*Do not operate the control system until 2 seconds or more after turning ON the power of the F3SJ-E/B.

*Be sure to route the F3SJ-E/B cable separate from high-potential power lines or through an exclusive
conduit.

*When using a commercially available switching regulator power supply, make sure to ground the FG
terminal (frame ground terminal).

«If the protective height is more than 1,105 mm, use intermediate brackets of specified quantities and
locations according to the dimensions.

If the brackets described above are not used, ratings and performance cannot be met.

*Do not install the F3SJ-E/B close to a device that generates high-frequency noise. Otherwise, take

sufficient blocking measures.

B Cleaning
Do not use thinner, benzene, or acetone for cleaning, because they affect the product's resin parts and
paint on the extrusion.

B Object detection
The F3SJ-E/B cannot detect transparent and/or translucent objects.
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Overview and Specifications

Basic Configuration and Names

This section describes the system configuration and part names of the F3SJ-E/B. (The picture below is a F3SJ-B)
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(=
@ \
=
— Beam ﬂ
& o
S Receiver 0]
0 .
X Indicator
=
=h
«Q
< Emitter
=
[
=
]
=
g Connection cable
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Component Model Description
Emitter, receiver F3SJ-EOOOOP25-00 Select a type name based on the required protective height.

The model name can be understood as follows:
F3SJ-EOOOOP25-O
I I S B
1 2 3 4

1: Protective height (mm)

2: Output type (P for PNP output type *1)

3. Detection capability (mm)

4: L for emitter, D for receiver, blank for a set of emitter and receiver.
*1. A hyphen "-" is added instead of "P" for emitter.

|

Emitter, receiver

F3SJ-BOOOOP25-0O0 Select a type name based on the required protective height.

@ The model name can be understood as follows:

F3SJ-BOOOOP25-0O0
(I— I S
1 2 3 4
1: Protective height (mm)
2: Output type (P for PNP output type *1)
3. Detection capability (mm)
*1. A hyphen "-" is added instead of "P" for emitter.

4: L for emitter, D for receiver, blank for a set of emitter and receiver.

:" ! To distinguish between the emitter and receiver, find the labels attached to the front of the F3SJ-E/B. The label on the emitter
®\] reads "EMITTER" and the label on the receiver reads "RECEIVER".

=
=,

CHECK!
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Overview and Specifications

Model Overview

There are two sensor types: F3SJ-E and F3SJ-B as follows:

Easy Type

The model name is represented as F3SJ-ECOOOOP25.

The Easy Type can be easily used as it limits functions available as external test and lockout reset with
less wiring (emitter: 5-wire, receiver: 6-wire)

Basic Type
The model name is represented as F3SJ-BOOOOP25.
The Basic Type offers more functions than the Easy Type, allowing you to select a system (basic or

muting) according to your application.
Functions available for each system are as follows:

o
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®
g

* Basic system
The default is set as basic system.
Functions: external test, lockout reset, interlock, external device monitoring, auxiliary output and
series connection.

* Muting system
Muting system can be used by replacing the cap with Muting Key Cap (F39-CN10).

Functions: external test, lockout reset, auxiliary output, muting, override and series connection.

For details on cap replacement, refer to "Upgrading F3SJ-B for muting system" on page 23.

W

F3SJ-E/B

User’s Manual



5
(=g
®
=
>
L
—
-
m
O
e
5
=
0
Q
(=g
o
=
=
(]
j=
Q
<
R
)
=
(1]
=
=]

Overview and Specifications

Internal (LED) Indicator Display Pattern

Easy Type

1. Top-beam-state indicator (Blue)

2. Stable-state indicator (Green)

3. ON/OFF-state indicator (Green/Red)
4. Lockout indicator (Red)

5. Power indicator (Green)

6. Test indicator (Green)

10. Bottom-beam-state indicator (Blue)

Basic Type

1. Top-beam-state indicator (Blue)

2. Stable-state indicator (Green)

3. ON/OFF-state indicator (Green/Red)
4. Lockout indicator (Red)

5. Power indicator (Green)

6. Test indicator (Green)

7. Muting error indicator (Green)

8. Muting input 1 indicator (Green)

9. Muting input 2 indicator (Green)

10. Bottom-beam-state indicator (Blue)
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1. Top-beam-state indicator (Blue)

2. Stable-state indicator (Green)

. ON/OFF-state indicator (Green/Red)
. Lockout indicator (Red)

. Communication indicator (Green)

. Configuration indicator (Green)

N o o~ W

. Internal error indicator (Red)

10. Bottom-beam-state indicator (Blue)

1. Top-beam-state indicator (Blue)

. Stable-state indicator (Green)

. ON/OFF-state indicator (Green/Red)
. Lockout indicator (Red)

. Communication indicator (Green)

. Configuration indicator (Green)

. Internal error indicator (Red)

0o N o a A W N

. Interlock indicator (Yellow)

9. External device monitoring indicator (Green)

10. Bottom-beam-state indicator (Blue)



Overview and Specifications

Emitter
No. Internal indicator Easy | Basic ON Blinking
Type | Type
.« |Blinks during muting/override, or
1 |Top-beam-state indicator TOP v v Turn§ .ON When the top beam is when cap error or connection
receiving light. error ocours.*1
Turns ON when incidence level is |Blinks when the safety output is
2 |Stable-state indicator STB v v 170% or more of the output ON |turned OFF due to disturbance
threshold. light or vibration.
oN Green: E‘a"t”iﬁ;“ S"Qe” safety  |Red: Blinks when the F3SJ-E/B
3 |ON/OFF-state indicator OFF v v Red: TurnspON wheri safety enters a lockout due to a
output is OFF. safety output error.
4 | Lockout indicator LOCKOUT v v Turns ON when the F3SJ-E/.B Blinks when the F3§J-E/B enters
enters a lockout on the receiver. |a lockout on the emitter.
Blinks when the F3SJ-E/B enters
T N while th f th
5 |Power indicator POWER v v ur.ns O while the power of the a lockout due to power voltage/
emitter is ON. )
noise.
6 |Test indicator TEST v v _ Blinks when external test is being
performed.
Blinks during a muting error.*1
“Z\ For details, refer to
. - MUTING Muting Error Indication
- v =
7 |Muting error indicator ERROR in Chapter 6:
Troubleshooting on page
112.
L - Turns ON when muting input 1 is
_ v _
8 |Muting input 1 indicator MUTE1 ON under the muting system.
N - Turns ON when muting input 2 is
_ v _
9 | Muting input 2 indicator MUTE2 ON under the muting system.
T N when th
10 |Bottom-beam-state indicator |[BTM v v urns ON when the bottom beam Blinks during muting/override.*1

is receiving light.

*1. The Easy Type does not have muting/override and series connection functions.

is receiving light.

Receiver
No. Internal indicator Easy | Basic ON Blinking
Type Type
.« | Blinks during muting/override, or
T ON when the top b
1 | Top-beam-state indicator TOP v v urn.s. W en the top beam IS when cap error or connection
receiving light. error occurs.*1
Turns ON when incidence level |Blinks when the safety output is
2 |Stable-state indicator STB v v is 170% or more of the output turned OFF due to disturbance
ON threshold. light or vibration.
oN Green: Z‘d;”jt?s"‘o""(lhe” safely | Red: Blinks when the F3SJ-E/B
3 | ON/OFF-state indicator OFF v v Red: TumspON Wheﬁ safety enters a lockout due to a
output is OFF. safety output error.
4 | Lockout indicator LOCKOUT v v Turns ON when the F3SJ-E/B Blinks when the F3SJ.-E/B enters
enters a lockout on the emitter. | a lockout on the receiver.
Turns ON when communication | Blinks when the F3SJ-E/B enters
5 | Communication indicator COM v v between emitter and receiver is lockout due to a commun|cat|on
. error between receiver and
established. emitter.
Blinks when the F3SJ-E/B enters
6 | Configuration indicator CFG v v - lockout due to a model type error
between receiver and emitter.
7 |Internal error indicator INTERNAL v v - Blinks when the FSSJ-E/B enters
a lockout due to an internal error.
- INT Turns ON when the F3SJ-E/B is | Blinks when the F3SJ-E/B enters
8 |Interlock indicator - v . -
-LK in interlock state. a lockout due to a wiring error.
External device monitorin Turns ON when an input is given | Blinks when the F3SJ-E/B enters
9 indicator 9 EDM - v to external device monitoring a lockout due to an external
input. *2 device monitoring error.
T ON when the bottom b
10 |Bottom-beam-state indicator |BTM v 4 urms when tebotiom beam Blinks during muting/override.*1

*1. The Easy Type does not have muting/override and series connection functions.
*2. It turns ON when there is an external device monitoring input regardless of the availability of the external device monitoring.

F3SJ-E/B
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Overview and Specifications

Ratings/Specifications

The model names of the F3SJ-E/B contain the 4 digits indicating the protective height (mm).

Model
Item

Easy Type Basic Type

F3SJ-EOOOOP25 F3SJ-BO0O00P25

Detection capability

Opaque objects

25 mm diameter

Beam gap

20 mm

Number of beams

8 to 54 8 to 102

Protective height

185 to 1,105 mm 185 to 2,065 mm

Lens diameter

5 mm

Operating range

0.2to7m

Response time

ON to OFF: 15 ms max, OFF to ON: 70 ms max.

Startup waiting time

2 s max.

Power supply voltage (Vs)

SELV/PELV 24 VDC+20% (ripple p-p 10% max.)

Current consumption

d\’;} Refer to "Model/Current Consumption List" on page 8.

Light source

Infrared LED (870 nm wavelength)

Effective aperture angle (EAA)

Based on IEC 61496-2.
Within £2.5° for both emitter and receiver at an operating range of 3 meters or more.

Safety output (OSSD)

Two PNP transistor outputs, Load current: 200 mA max., Residual voltage: 2 V max.
(except for voltage drop due to cable extension), Leakage current: 1 mA max., Load

inductance: 2.2 H max. *1
Maximum capacitive load: 1 yF *2

Auxiliary output

One PNP transistor output

Load current: 100 mA max.

Residual voltage: 2 VV max.(except for voltage
drop due to cable extension)

Leakage current: 1 mA max.

Output operation mode

Safety output: ON when receiving light

Safety output: On when receiving light
Auxiliary output:
- Basic system
Reverse output of safety output
- Muting system
ON during muting/override

Input voltage

ON voltage : Vs-3 V to Vs *3
OFF voltage: 0 V to 1/2 Vs or open *3

Overvoltage category

Il (IEC 60664-1)

Indicator

d\’;} Refer to "Internal (LED) Indicator Display Pattern" on page 4.

Mutual interference prevention function

Mutual interference prevention algorithm prevents interference in up to three sets.

Series connection function

Number of connections: Up to three sets
Total number of beams: Up to 192
Maximum connection cable length: 7 m

Test function

Self-test (at power-on, and during operation)
External test (light emission stop function by

test input)

Safety-related functions

Interlock (basic system)

External device monitoring (basic system)
Muting (muting system)

Override (muting system)

*1.

output at 4 Hz or less, the usable load inductance becomes larger.

*2.
*3.

F3SJ-E/B

User’s Manual

The load inductance is the maximum value when the safety output frequently repeats ON and OFF. When you use the safety

These values must be taken into consideration when connecting elements including a capacitive load such as a capacitor.
The Vs indicates a voltage value in your environment.




Overview and Specifications

Item

Model

Easy Type Basic Type

F3SJ-EOOOO25 F3SJ-BOOOOP25

Protection circuit

Output short-circuit protection, and power supply reverse polarity protection

Ambient temperature

During operation: -10 to 55°C (non-freezing), During storage: -25 to 70°C

Ambient humidity

During operation: 35 to 85%RH (non-condensing), During storage: 35 to 95%RH

Ambient light intensity

Incandescent lamp: 3,000 Ix max. on receiving surface. Sunlight: 10,000 Ix max. on
receiving surface.

Insulation resistance

20 MQ or higher (500 VDC)

Dielectric strength

1,000 VAC, 50/60 Hz, 1 min

Degree of protection

IP65 (IEC 60529)

Vibration resistance

Malfunction: 10 to 55 Hz, Multiple amplitude of 0.7 mm, 20 sweeps each in X, Y, and Z
directions

Shock resistance

Malfunction: 100 m/s2, 1,000 times each in X, Y, and Z directions

Pollution degree

Pollution degree 3 (IEC 60664-1)

Power cable

Prewired connector cable, cable length 0.3 m

ﬁc;?:jgtion Prewired cable, cable length 3 m Connector type (M12, 8-pin)
Connector: IP67 rated (when mated)

Number of wires | Emitter: 5 wires, receiver: 6 wires 8 wires

Cable diameter | Dia. 6 mm

Allowable R5 mm

bending radius

Series connection cable
(F39-JBR2W)

Connection
method

Number of wires

Cable diameter

Allowable
bending radius

Prewired connector cable, cable length 0.2 m
Connector type (M12, 8-pin)
Connector: IP67 rated (when mated)

- 8 wires

Dia. 6 mm

R5 mm

Extension cable
(F39-JDOA, JDOB)

Connection
method

Connector method (M12, 8-pin)

IP67 degree of protection for connector

(fitting)

LLE For details about twisted pair wires

(single-ended cable) p.80, (double-
ended cable) p.81

Refer to "<Extension cable>" on

page 82.

\

For details about total extension

W\

cable length
Number of wires 8 wires
Cable diameter Dia. 6.6 mm
Allowable R36 mm
bending radius
Extension cable 30 m max.

Material

Case: Aluminum

Cap: ABS resin, PBT

Optical cover: PMMA resin (acrylic)
Cable: Oil resistant PVC

Weight (packaged)

F3SJ-EOOOOP25
Weight (g) = (protective height) x 2.6 + 800

F3SJ-BOOOOP25
Weight (g) = (protective height) x 2.7 + 500

Accessories

CD (User's Manual), test rod

Applicable standards

d\/zg Refer to "Legislation and Standards" on page i.

F3SJ-E/B
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Overview and Specifications

Model/Current Consumption List

B Easy Type
Model Current consumption
(FSSEZE,;)S,EPZS) Number of beams Protective height [mm] S E—
F3SJ-E0185P25 8 185 29.0 mA 38.0 mA
F3SJ-E0225P25 10 225 31.0 mA 38.0 mA
F3SJ-E0305P25 14 305 34.0 mA 40.0 mA
F3SJ-E0385P25 18 385 37.0 mA 41.0 mA
F3SJ-E0465P25 22 465 41.0 mA 42.0 mA
F3SJ-E0545P25 26 545 44.0 mA 43.0 mA
F3SJ-E0625P25 30 625 47.0 mA 44.0 mA
F3SJ-E0705P25 34 705 50.0 mA 45.0 mA
F3SJ-E0785P25 38 785 54.0 mA 46.0 mA
F3SJ-E0865P25 42 865 57.0 mA 47.0 mA
F3SJ-E0945P25 46 945 60.0 mA 48.0 mA
F3SJ-E1025P25 50 1025 63.0 mA 50.0 mA
F3SJ-E1105P25 54 1105 58.0 mA 51.0 mA
B Basic Type
Model Current consumption
Basic Type Number of beams Protective height [mm] ot S
(F3SJ-BOOOOP25)
F3SJ-B0185P25 8 185 41.0 mA 41.0 mA
F3SJ-B0225P25 10 225 43.0 mA 42.0 mA
F3SJ-B0305P25 14 305 46.0 mA 43.0 mA
F3SJ-B0385P25 18 385 49.0 mA 44.0 mA
F3SJ-B0465P25 22 465 52.0 mA 45.0 mA
F3SJ-B0545P25 26 545 55.0 mA 46.0 mA
F3SJ-B0625P25 30 625 58.0 mA 47.0 mA
F3SJ-B0705P25 34 705 62.0 mA 48.0 mA
F3SJ-B0785P25 38 785 65.0 mA 49.0 mA
F3SJ-B0865P25 42 865 68.0 mA 50.0 mA
F3SJ-B0945P25 46 945 71.0 mA 52.0 mA
F3SJ-B1025P25 50 1025 75.0 mA 53.0 mA
F3SJ-B1105P25 54 1105 69.0 mA 54.0 mA
F3SJ-B1185P25 58 1185 72.0 mA 55.0 mA
F3SJ-B1265P25 62 1265 75.0 mA 56.0 mA
F3SJ-B1345P25 66 1345 77.0 mA 57.0 mA
F3SJ-B1425P25 70 1425 80.0 mA 58.0 mA
F3SJ-B1505P25 74 1505 83.0 mA 59.0 mA
F3SJ-B1585P25 78 1585 85.0 mA 60.0 mA
F3SJ-B1665P25 82 1665 88.0 mA 61.0 mA
F3SJ-B1745P25 86 1745 91.0 mA 63.0 mA
F3SJ-B1825P25 90 1825 93.0 mA 64.0 mA
F3SJ-B1905P25 94 1905 96.0 mA 65.0 mA
F3SJ-B1985P25 98 1985 99.0 mA 66.0 mA
F3SJ-B2065P25 102 2065 101.0 mA 67.0 mA
F3SJ-E/B
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System Configuration and Functions

How to Select a Model/System

Selection Flowchart

The required system configuration depends on the functions to be used. Use the following flowchart to
determine the model/system.

_ _ NO _ . NO
Do you use muting function? »| Do you use interlock function? »| Easy Type

Do you use external device monitoring
function?

Do you use auxiliary output function?
Do you use series connection?

YES

»| Basic Type (Basic system)

YES
1 Basic Type (Muting system)
Function List
. Basic Type Basic Type
F Easy T
unction asy 1ype Basic system Muting system

Self-test v v v
External test v v
Interlock v

External device monitoring v

Auxiliary output v v
Muting v
Override v
Series connection v v

F3SJ-E/B

User’s Manual




System Configuration and Functions

Wiring Diagrams

Easy Type
B Minimum wiring required to check the operation of the F3SJ-E
| D
D
| D

Emitter
Receiver

(Gray) Communication line (+)

(Pink)
Communication line (-

sweabeiqg Buuipn ZJaadeqo

sl g % g g g =
a S o 3 8 < 73}
| @ 3] ) Q s =
o = — — o
g 3 5|83 £3
£ N a2 i3 S =3
@ 3| w3
o) o o
C [ C
[0} (0] (9]
o o [oR
(e} (e} (e}
+24 VDC
Pow?r
ov supply
B Wiring when using test input line
: > s
. > ]
4
: D
(Gray) Communication line (+)
(Pink)
Communication line (-
S| 8| & S8l Z| 3
S =z & gl 8 = 2
> = ; ; - ~ >
o 3 o
o 25| 25
S EERE
g w 8 »w o
'_
s1h\
&) €
+24 VDC
Pow?r
oV supply
S1 : External test/lockout reset switch

KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor

F3SJ-E/B
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System Configuration and Functions

Basic Type (Basic System)

B Minimum wiring required to check the operation of the F3SJ-B
(Wiring for auto reset mode and deactivated external device monitoring)

Receiver

>
| D
D

F39-JDOA-L F39-JDOA-D

(Gray) Communication line (+)
(Pink)
Communication line (-)

User’s Manual

— ~ = — —_ — — — = ) Py N 5
8| 2| 3| 2| 3| | ¢ s 3 2 % g 3 3
£l s 2| £| 3 g & s ¢ 3 & £ g 3
°l S| 5| Z| OZ ozZ| @ e 83 I Z g > @
a| & 3| 3| 5| s > 35 3 | § o
2| 8| & g % sl 22 & 3 3
sl gl 7l =| ° 85| ° 3| 3
Zl 3 o @ sE| g ©° ©°
3 = 17 % O 8 > >
® ¥ weEl ® 8 B
x 2 ‘DO ®O o)
8 n (%)
= c c c
© © © o
- o [oR o
o o £0 o (] o (@]
c c c c
[ [ [ []
o o o [oR
© © © © +24 VDC
Powelr
oV supply
B Wiring when using manual reset mode and external device monitoring
o
=
[0
(8]
0]
X
F39-JDOA-L F39-JDOA-D
(Grey) Communication line (+)
(Pink)
Communication line (-)
o — —~ — — —_ — —_ e} _ — —~ —
3| 8 3| =T 3| | % sl B 3 3B 2 3 3
s o x < E = <} 3 x 5 K £ e =
[ o = ) o = = = = ] = = n
> 3 =z g e @ 2 T = 2 3
— £ et - c — ~
°l 3 a| 2| 3 = > 5 E 5| S| e
= c £ c S < £ 5 a 2
Sl sl w| = N8 ol 3| 5
z 3 o @ = > < o
o | & e 2| B 2
; : er 5| 3| 2
_‘é 8(km12 3 5
- [}
6 °
& (KM2
>
w
® ® ® +24 VDC
Power
supply
T
S1 : External test switch —
S2 : Interlock/lockout reset switch
KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor
K1 : Load or PLC, etc. (for monitoring)
F3SJ-E/B




Shield

Shield

System Configuration and Functions

B Wiring for auto reset mode and external device monitoring function

Receiver

F39-JDOA-L F39-JDOA-D

(Gray) Communication line (+)

(Pink)
Communication line (-)

O
>
Q
T
(=g
[}
=
o sl o & 2 S <o 4 2 3 3 3 N
(] ° ] X ; c c el X Q (0] —_
= [0 = [ = 2 L o Q = = o
s | £ g 23| 8 sl £ 3| & £ 7 & =
S| 5| 2 g oz 4 s 3| £ 3 3 g b =
P 0] = = = < = -~ ~N =]
] a 3 = 3 > =) 3| s = e Q@
= £ £ =3 N N £ = 2 a o
e 5 % = S o =] 5 =
|7} > o o Q
% e @ 57 8 > > «Q
35 SKm1Z © ©
3 % < ) n 3
3| s1f\ S @
2| S1h\ S2 E K1) (Km1) (kM2
8 (Km2
>
L
’ ® +24 VDC
Power
supply
‘I ov
S1 : External test switch —
S2 : Lockout reset switch

KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor

K1

: Load or PLC, etc. (for monitoring)

B Wiring for manual reset mode and deactivated external device monitoring function

Receiver

F39-JDOA-L F39-JDOA-D

(Gray) Communication line (+)

(Pink)
Communication line (-)

2
1

S2

— — — — _— —_ — — —
Q x < Q
B = S g = = S 2 S
x < e} = o = © < o
<4 > =
~ ; om (0] o ; ~
= S| g £ ) N T
ot -
o 5 5 5 > TS5 = N =}
o Q S - -
o] c c [<% < =& =3 >
— = = c N 5 3> o Q
S| Bl B = <° 3| 3
P4 [0 [ [ o (]
3| F 3 A
2 = =
4 > 9] 9]
~ — —
S © ®©
kel 2] 7]
@

®
&/
&/

External device monitoring input (Red)

+24 VDC

Power
supply

S1
S§2

: External test switch
: Interlock/lockout reset switch

|||—0

KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor

K1

: Load or PLC, etc. (for monitoring)

F3SJ-E/B
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System Configuration and Functions

B Wiring for auto reset mode and deactivated external device monitoring function

Receiver

F39-JDOA-L F39-JDOA-D

g (Gray) Communication line (+)
o (Pink)
% Communication line (-)
N
k! S| 2 X T e c 3 = ¥ =
s 2 g | 8 3 & | el 3| 3| 2
= o = — [}
5 ? g | £ £ s sl 3 % 2
5 2 3 3 3 > > g &3] 3| ¢
«Q £ £ = < N c| X g 2 3
= < & N =] 35 e %
w] 2 k3] ® = g| <»° 3 =
- [d] (] [} i< o o
QO ° = 173 S > NG
«Q 7] Q £ > = =
- X o @ = ug
[Y (5] o ® ®©
3 2 g oL@
(7] _93 p\ ]
€| S1m\ S2 S K1) (KM1) (KM2
g
i
® +24 VDC
Power
supply
S1 : External test switch —l—
S2 : Lockout reset switch
KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor
K1 : Load or PLC, etc. (for monitoring)
F3SJ-E/B
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Shield

System Configuration and Functions

Basic Type (Muting System)
B Minimum wiring required to operate the F3SJ-B
(Wiring for auto reset mode)

[ —
8 4 2
E o > |8
w i
(@)
I | ) D
F39-JDOA-L | F39-JDOA-D %
(=g
D
(Gray) Communication line (+) y
(Pink) N
Communication line (- E
o —~ — m — — —_ —_ — — — > n E
g 2 3 & 3| B ¢ s g 2 3 g 2 3 3
= om x = ° = <) o = 3 8 = m = «
o = I 2 al 2 & alesl_ =] 2 Z ©»
> YN o« T & = szl I & 2 =)
p 5 - 5 5 > S 385 s e © o
gl 3 & g g 383z E53|88 Q
s 5| % E5[23(53(83 S
s 2l & % 5 3% 38 g
O § o O nﬂé ] g O o O O (7]
5 5 %5 3 B8 kg 2
Q o o o Io) Io) Q [o%
(e} e} (o) le) o e} (@)
+24 VDC
Power
oV supply
B Wiring for muting function
9]
=
©
(8]
Q
o
F39-JDOA-L F39-JDOA-D
(Gray) Communication line (+)
(Pink)
Communication line (-)
sl 3| T|gv|sT| T sl & 3 3 & 2 =
& id £ = 2 3 =1 g o o = Q 5
o = 2| o > o ol s > = = 2
> o - | = z = N = - o~ >
[S) = =| 5 5 > z = 3 = = o
o al & o < | £ =] =3 a
= g £ = N S o 3 5
£ 2 3 @ 15 E > c;
= £ [ 7] e = = =
32 3 & 3 -1
(0]
©
B1\ A1\ St s2 5 GD @@ @@
g
>
a1}
e - e +24 VDC
Power
_ supply
S1 : External test switch —l—
S2 : Lockout reset switch (connect to 24 V if a switch is not required)
A1 : Contact by muting sensor A1
B1 : Contact by muting sensor B1
KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor
K1 : Indicator or PLC, etc. (for monitoring)

*1. Used as override input as well.
*2. When muting system is used, connect it to 0 V as the external device monitoring function cannot be used.

F3SJ-E/B
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System Configuration and Functions

Description of Functions

External Test Function

Easy Type v

Basic Type (basic system)

Basic Type (muting system) v

This function stops the emission using an external signal. It can be used to verify that a safety system
should properly stop (safety output turns OFF) when F3SJ-E/B is interrupted.
To stop the emission, apply Vs-3 V to Vs to the emitter's test input line.

B Easy Type
) ON
Test input
OFF
60 ms max. 140 ms max.
o - I
Safety output | |
OFF

B Basic Type (basic system)

. ON
Test input

60 ms max. <—>| 140 ms max. <—>|

ON |

Safety output

B Basic Type (muting system)

ON
| |

OFF
| 360 ms max,_ 140 ms -+
ON
Safety output —l

OFF

Test input

F3SJ-E/B
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System Configuration and Functions

Self-test Function

Easy Type v

Basic Type (basic system)

Basic Type (muting system) v

The F3SJ-E/B performs the self-test when power is turned ON (within 2 seconds) to check for errors.
Also, it regularly performs the self-test (within a response time) while operating.
This function cannot be cancelled.

Power supply OFF | |

2 s max.

A
/

ON
Self test OFF Subsequently performs periodic test |

If an error is found in the self-test, the F3SJ-E/B enters lockout state, keeps the safety output in the
OFF state, and indicates the error at the same time.

B Self-test details

The self-test detects the types of errors described below.
Emitter

(2}
=
Q
T
-
(1]
=
N
O
1]
[72]
(2]
=
T
=4
o
=
o
-
T
c
=]
Q
=5
o
=
(7]

* Failure of emitter element or circuit

» CPU failure

* Disconnected or short-circuited cable
Receiver

» Abnormal external power supply voltage

* Failure of internal power supply circuit

* Failure of receiver element or detection circuit

» CPU failure

* Memory failure

* Incidence of disturbance light

* Failure of safety output circuit

* Disconnected or short-circuited cable

B Waveform of safety outputs
When the F3SJ-E/B is receiving light, the safety outputs cyclically turn OFF as shown below to test the
output circuit. When this OFF signal is fed back, the output circuit is diagnosed as normal. If the output
signal does not include an OFF pulse signal due to short-circuit, etc, the receiver diagnoses a failure in
the output circuit or wiring, and it enters lockout state.

Approx. 15 to 30 ms

ON
Safety output 1 J J

OFF

Approx.
7.5t0 15 ms Approx. 15 to 30 ms

ON
Safety output 2 J
OFF

| Approx. 100 ys max.

F3SJ-E/B
User’s Manual 1 7



System Configuration and Functions

Lockout Reset Function

Easy Type v

Basic Type (basic system)

Basic Type (muting system) v

When the cause of the lockout is removed, you can release the lockout by using either of the following
methods. *1

*Cycle the power back ON

*Reset input

Resetting methods differ as follows depending on the system used.

System Lockout reset
Easv Tvoe Apply a voltage of Vs-3 V to Vs to the test input line (black) for 1 s or longer, and then
y Typ open the input line or apply 0 V to 1/2 Vs again.
Basic Type (basic system) Apply a voltage of Vs-3 V to Vs to the reset input line (yellow) for 1 s or longer, and
Manual reset then open the input line or apply 0 V to 1/2 Vs again.

Basic Type (basic system)

Auto reset Open or apply 0 V to 1/2 Vs to the reset input line (yellow) for 1 s or longer, and then

apply a voltage of Vs-3 V to Vs again.

Basic Type (muting system)

suoljoun4 jo uonduosaqg ZJe;dqu

*1. When there is an input wiring error at startup, a lockout reset does not work. Fix the wiring error
and then turn ON the power again.

F3SJ-E/B
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System Configuration and Functions

Interlock Function

Easy Type

Basic Type (basic system) v

Basic Type (muting system)

The F3SJ-B turns the safety outputs OFF when its power is turned on or its beam is interrupted and
holds this state until reset input is applied. This state is called "interlock".
Two methods can be used to reset the interlock state: "auto reset" and "manual reset." "Auto reset"
automatically turns safety outputs ON when the interrupting object is removed. "Manual reset" keeps
safety outputs OFF until a reset signal is provided, if the interrupting object is removed.

B Auto reset
When the interrupting object is removed from the detection zone, the safety outputs automatically turn
ON. Auto reset is used on machines where a worker is not able to enter the area between the
detection zone and the hazardous part of the machine.

M\ - Wiring for auto reset mode and external device monitoring function p.13
- Wiring for auto reset mode and deactivated external device monitoring function p.14

B Manual reset
When a reset input is given while no interrupting object exists in a detection zone, the safety outputs
turn ON. This allows the machine to be manually reset using a reset switch after ensuring safety,
preventing unexpected startup (EN 1037).

Unblocked UnPlocked | |
/Blocked Blocked

250 ms min. | >

Reset i t ON
eset inpu OFF

ON
OFF

Safety output

Interlock state | Interlock Release |

There are two types of interlock as follows:

*The power is turned ON (start interlock).This is useful if you want to keep the machine stopped until
start inspection is completed after the power is turned ON.

*The F3SJ-B is blocked (restart interlock). After the F3SJ-B is blocked and the machine stops, manual
reset is effective when you want to restart the machine after an operator confirms a safe condition.

,l\g - Wiring when using manual reset mode and external device monitoring p.12
- Wiring for manual reset mode and deactivated external device monitoring function p.13

To reset:
1 « After applying a voltage of Vs-3 V to Vs for 250 ms or longer to the reset input line, set it to open or to
0to 1/2 VsV.

Install the interlock reset switch in a location that provides a clear view of the entire hazardous zone
and where it cannot be activated from within the hazardous zone.

F3SJ-E/B
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Auxiliary Output Function

Easy Type

Basic Type (basic system)

Basic Type (muting system) v

The auxiliary output is used to monitor the status of the F3SJ-B. This output can be connected to a
device such as programmable controller.

Do not use the auxiliary output for safety applications.
Human body may not be detected when F3SJ-B fails, resulting in serious injury.

Unblocked
Unblocked nblocke | |

/Blocked Blocked
15 ms |<—> 70 ms L—»‘

ON
Safety output | |
OFF
30 ms max. |«—» 30 ms max. |«—»
ON
Auxiliary output
OFF

/t?} For details on operations when muting function is used, see the timing chart on page 24 .

F3SJ-E/B
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External Device Monitoring Function

Easy Type

Basic Type (basic system) v

Basic Type (muting system)

The external device monitoring function cannot be used when the muting system is used.

This function detects malfunctions, such as welding, in external relays (or contactors) that control the
hazardous part of a machine.

This function constantly monitors that a specified voltage is applied to the receiver's external device
monitoring input line, and the system enters lockout state when an error occurs. The relay's
operational delay can be up to 0.3 s without being evaluated as an error.

For example, if the normally closed N.C. contact does not close within 0.3 s after the safety outputs
turn from ON to OFF, and a specified voltage is not applied to the external device monitoring line , it is
evaluated as an error and the system enters a lockout state.

To utilize this function properly, use safety relays and contactors that have force guided or
mechanically linked contact structure.

suoljoun4 jo uonduosag ZJe;deqo

B Wiring
Perform wiring so that a voltage of Vs-3 V to Vs is applied to the external device monitoring line via the
external relay's normally closed N.C. contact.
When external device monitoring is not being used, apply the auxiliary output to the external device
monitoring input.
LLE Wiring for external device monitoring function p.12

B Timing chart
The sensor reads out a device monitoring input value a minimum of 0.5 s after the power of the F3SJ-
B is turned ON. If the status of the safety outputs is changed back to the original status within the
allowable delay time, the F3SJ-B will not enter the lockout state.

Unblocked

Unblocked [ ] [
—

/Blocked Blocked

ON = Lockout
Safety output
OFF 03
T=03s|le—» Within 0.3 s —»| e <5

ON
External device |
monitoring input OFF

F3SJ-E/B
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Muting Function

Easy Type

Basic Type (basic system)

Basic Type (muting system) v

Muting function temporarily disables safety function of the F3SJ-B, keeping safety output ON even if
beams are interrupted. This makes it possible to install safety light curtains for AGV passage, enabling
both safety and productivity. When muting, the top-beam-state indicator (TOP), bottom-beam-state
indicator (BTM) and external indicator (if wired) connected to the auxiliary output blink to notify people
in the surrounding zone that the safety functions are disabled.

The muting and override functions disable the safety functions of the device. You must ensure safety
using other method when these functions are operating.

Install muting sensors so that they can distinguish between the object that is being allowed to be
passed through the detection zone and a person.
If the muting function is activated by the detection of a person, it may result in serious injury.

F3SJ-E/B
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B Upgrading F3SJ-B for muting system
Loosen two cap screws (M3 cross-shaped) of either an emitter or a receiver to remove the cap.
Replace the Cap with a Muting Key Cap and then tighten it with two screws (M3 cross-shaped).

Muting Key Cap
@ Mode: F39-CN10 (Case color: Orange)
< l:,> @ Cap

(Case color: Black)

suoljoun4 jo uonduosag ZJa;deqo

:

\'! - When mounting a Cap or Muting Key Cap, securely tighten the screw (M3 cross-shaped) with the recommended
a torque of 0.54 Nem. Failure to do so may cause the cap to come loose, leading to deterioration of the protective

<) functions.
CHECK!

- Attaching/detaching of a Cap or Muting Key Cap may cause misalignment of rubber grommet in a connector
assembly. Press the grommet to the bottom of the connector and attach the connector to the F3SJ-B again.

<Muting sensor>

The muting sensor is the sensor that is the trigger for temporarily disabling the safety functions of the
F3SJ-B. You can use a photoelectric switch of transmission type or reflective type proximity switch, or
limit switch. (Recommendation: OMRON E3Z series, E2E series (3-wire type), D4N series) Use a 3-
wire type PNP output or N.O. type contact. Two-wire type sensor cannot be used.

<Muting lamp>

You may need a muting lamp depending on your application or as a result of a risk assessment. Before
determining the use of the muting lamp, check laws and regulations of the country or region where the
F3SJ-B is used and make sure of full compliance with them.

The muting lamp can be connected to the auxiliary output.

<Internal indicators of the F3SJ-B>

Top-beam-state indicator

Blinks during muting/override.
Bottom-beam-state indicator

Muting error indicator Blinks during a muting error.
Muting input 1 indicator Turns ON when an input is given to muting input 1.
Muting input 2 indicator Turns ON when an input is given to muting input 2.

F3SJ-E/B
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B Using muting function
Turning muting inputs 1 and 2 ON sequentially enables muting function.
When a muting lamp is required as a result of a risk assessment, connect a muting lamp to the
auxiliary output line.

<Start conditions>

If both of the following conditions are present for the F3SJ-B, muting is activated.

1. No interrupting object is found in the F3SJ-B's detection zone, and safety output is ON.

2. After muting input 1 is turned ON (connected to Vs-3 V to Vs), muting input 2 is turned ON
(connected to Vs-3 V to Vs) within the muting input time limit of T1min to T1max (0.1 to 3 s).

Muting function can be enabled in up to 0.15 s after condition 2 is satisfied. When condition 1 is
satisfied but time condition of 2 is not, a muting sequence error occurs and emitter's muting error
indicator blinks. However, when there is a muting error, the F3SJ-B safety function operates and
normal operation continues.

(f’z} For muting error indication, see page 112 .

Muting error can be released by any of following conditions:
1. Correct muting initial condition continues for 0.1 s or longer. *1
2. Power cycle under muting input 1 and 2 OFF state.

*1. The correct initial muting condition is shown as follows.
« Safety output of the light curtain is ON.
» Muting input 1 and 2 are OFF.

<End conditions>

If either of the following conditions is satisfied, the muting state is released.

1. Muting input 1 or 2 turns OFF for T3 (0.1 s) or longer.

2. The muting continuation time exceeds the muting time limit of T2 (60 s).
T3 max. —>| |<—

ON

oFF | L

Muting input 1

T1min to T1max |
T3 .
o o max—| [ |

Muting input 2 OFF | |

T2 max.

0.15 s max. —»

Muting state Enabled ' |

Disabled

1 Hz Blinking

Blinking

Auxiliary output OFF

F3SJ-B Unblocked J"Plocked |
/Blocked ~ Blocked

ON|

Safety output
you OFF

F3SJ-E/B
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Variable Variable name Value Description
L . . 0.1s | Minimum time difference between muting inputs 1 and 2.
) Muting input time limit value ) . L .
T1min . If the time difference between muting inputs 1 and 2 is smaller
(minimum) . .
than this value, a muting error occurs.
L . . 3s Maximum time difference between muting inputs 1 and 2.
Muting input time limit value . . N .
T1max . If the time difference between muting inputs 1 and 2 is larger than
(maximum) . .
this value, a muting error occurs.
T2 Muting time limit 60 s This is the muting function continuation time.
9 If muting state exceeds this time, the function is canceled.
Ts Maximum muting input pulse 0.1s | Maximum muting input time with allowable waveform cracks in
duration muting input 1 and 2.
\\1 !

~< (\! Muting state can be also released when the sensor enters lockout.

CHECK!

B Installation standard for muting sensors

«Set the muting sensors so that they can detect all of the passing detection objects (palettes,

automobiles, etc.). Do not install in a position so that only the front or rear end of the detection object
is detected.
*Set the muting sensors so that they detect the objects even when they are loaded on palettes or other

transport devices.
*Also, install the F3SJ-B and muting sensors so that each object passes through all muting sensors

before the next object arrives at the first muting sensor. Also, install all F3SJ-Bs and muting sensors
so that no person is able to accidentally enter the hazardous zone while the muting function is

enabled.

*If objects' speeds can vary, the allocation of muting sensors must be taken into consideration.
«Install muting sensors so that they can distinguish between the object that is being allowed to be
passed through the detection zone and a person.

F3SJ-E/B
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B Installation example 1 of standard muting mode (Using two muting sensors)
This is an example of two retro-reflective type photoelectric sensors used as muting sensors installed
in a cross pattern.
Use two sensors when the length L of the workpieces are not constant or are insufficient.

1 « Before a workpiece passes through

_>
Hazardous zone

Reflector

suoljoun4 jo uonduosaqg ZJe;dqu

¢ The crossover point of muting sensors
Workpiece A1 and B1 must be located within the
hazardous zone
— %
L A1 '\ F3SJ-B Reflector
- > — e -
v d1=D1

L: Length of workpiece
d1: Maximum distance required for the muting sensor to keep the muting function enabled
D1: Minimum distance required for the muting sensor to keep the muting function enabled

The output state of muting sensors A1 and B1 are both OFF (contacts A1 and B1 are open due to
muting output), and the safety function of the F3SJ-B is working.

In this example where two muting sensors are used, the crossover point of muting sensors A1 and B1
is in the hazardous zone. This configuration prevents the muting function from being enabled by a
person passing through the crossover point.

2. Muting function started working

Hazardous zone

B1 F3SJ-B Reflector
(\\& [ ] %
. T
\. 1
1
1
1
Workpiece :I::>
1
i
Pl 1
'
/5 P
V | </
A1 F3SJ-B Reflector

When muting sensors A1 and B1 are turned ON in this order, the muting function is enabled. In this
state, the safety function of F3SJ-B is disabled.

F3SJ-E/B
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3. Muting function is working

Hazardous zone

B1 F3SJ-B Reflector
O\ [ <§)
1 2
4 v 2
]
Workpiece |::> N

w)
o
(74
P g
/ o
s — P &
2 LI < o
A1l F3SJ-B Reflector °
—r
The F3SJ-B is blocked but the safety function is disabled by the muting function, and safety outputs 1 :«_:_"1
and 2 are turned ON. a
S
(7]

4. The muting function is released

——p
Hazardous zone

B1 F3SJ-B Reflector
O\ N
N L1
AN
AN
AN
N\
\.

\ Workpiece |::>
\
N\

v
[ ] D

V </

A1 F3SJ-B Reflector

Muting sensor A1 is turned OFF, the muting function is released, and the safety function of the F3SJ-B
is enabled.

<Installation distance>
The minimum distance, D1 [m], required for muting sensors to keep the muting function enabled is :

D1<L..... Formula (1)
L [m]: Length of a workpiece

The maximum distance, d1 [m], required for muting sensors to keep the muting function enabled is :

VxTImin<dl<VxTimax..... Formula (2)
V [m/s] : Approach speed of a workpiece
T1min [s] : Muting input time limit value (minimum). It is set as 0.1 s.
T1max [s] : Muting input time limit value (maximum). It is set as 3 s.

F3SJ-E/B
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To enable the muting function, D1 and d1 must satisfy formulas (1) and (2), respectively.

This distance must prevent the muting function from being enabled by a person passing through the
muting sensors.

Also, install the F3SJ-B and muting sensors so that each workpiece passes through all muting sensors
before the next workpiece arrives at the first muting sensor.

<Wiring diagram>

suoljoun4 jo uonduosaqg ZJe;dqu

Using a photoelectric switch as a muting sensor Using an N.O contact type switch as a muting sensor
) = 0 —
<= 3 = °
2| =
- o~ - N
=] = 5 S
el 2 gl =
2 2 g 2
5 5 = 3
s =
= =03 \Reﬂector A1, B1: N.O. contact type switch
N /1 \> A1 B1
A S ’
N L7 ) .
\y A1, B1: Retro-reflective
";( photoelectric switch o +24 VDC
7t N\ - PNP OQutput
VA N - ON when Interrupted Power
N supply
oy 2 - 1
A1 F3SJ-B Reflector —

* Two-wire type muting sensor cannot be used.

<Timing chart>

T3 max—] |
|

Muti A1 ON
uting sensor
9 OFF L !
T1min to T1max |
| oN [ T3 max.—>| |<— I
Muting sensor B1 OFF | | |
T2 max.
0.15 s max. —»
) Enabled
Muting state |
Disabled T
| |
| inki |
i - Blinking 1 Hz Blinking
uxiliary outpu
youlp OFF | |
F3SJ-B Unblocked nPlocked | |
/Blocked ~ Blocked
Safety output ON | : : |
utpu
you OFF . :
Variable Variable name Value Description
Muting inout time limit value Minimum time difference between muting inputs 1 and 2.
T1min L ginp 0.1s If the time difference between muting inputs 1 and 2 is smaller
(minimum) . .
than this value, a muting error occurs.
Muting input time limit value Maximum time difference between muting inputs 1 and 2.
T1max .g P 3s If the time difference between muting inputs 1 and 2 is larger than
(maximum) . .
this value, a muting error occurs.
N . This is the muting function continuation time.
T2 Muting t limit 60 . s L
uting time fimi s If muting state exceeds this time, the function is canceled.
T3 Maximum muting input pulse 01's Maximum muting input time with allowable waveform cracks in
duration ‘ muting input 1 and 2.

F3SJ-E/B
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B Installation example 2 of standard muting mode (Using four muting sensors)
This installation example uses four through-beam type photoelectric sensors as muting sensors.
The use of four muting sensors is useful when the length of the workpieces is constant or longer, and
the entrance and exit have enough space. Muting can be performed from both directions in the
arrangement as shown below.

1 « Before a workpiece passes through

L
Hazardous zone

A1 F3SJ-B A2

suoljoun4 jo uonduosag Zm;deqo

F Y F Y
Workpiece |I> { l"\_/ﬁ: ' Workpiece |
N : :
A4 v A4
[ 1
L B1 F3SJ-B g2
- > d2 d2
— — -—

d2: Maximum distances required for the muting sensor to keep the muting function enabled
D3: Minimum distance required for the muting sensor to keep the muting function enabled

All muting sensors are turned OFF and the safety function of the F3SJ-B is working.

2. The muting sensor is blocked and the safety function of the F3SJ-B is disabled

Hazardous zone

A1 F3SJ-B A2

il

)

Workpiece

_ %

B1 B2

When muting sensors A1 and B1 are turned ON in this order, the muting function is enabled. In this
state, the safety function of F3SJ-B is disabled.

F3SJ-E/B
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3. The muting sensor is blocked and the safety function of the F3SJ-B is disabled

‘ Hazardous zone

A1l F3SJ-B A2

-
<

Workpiece |:>

—P

Tl

B1 B2

Muting sensors A1 and B1 are turned OFF but A2 and B2 are ON, so the muting function is still
working. Safety outputs 1 and 2 are turned ON.

4. The muting function is released

——>
Hazardous zone

A1 F3SJ-B A2

Workpiece |:>

B1 B2

Muting sensor B2 is turned OFF, the muting function is released, and the safety function of the F3SJ-B
is enabled.

<Installation distance>
The minimum distance, D3 [m], required for muting sensors to keep the muting function enabled is :

D3<L..... Formula (3)
L [m]: Length of a workpiece

The maximum distance, d2 [m], required for muting sensors to keep the muting function enabled is :

VxTImin<d2<VxTimax..... Formula (4)
V [m/s]  : Approach speed of a workpiece
T1min [s] : Muting input time limit value (minimum). It is set as 0.1 s.
T1max [s] : Muting input time limit value (maximum). It is set as 3 s.

F3SJ-E/B
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To enable the muting function, D3 and d2 must satisfy formulas (3) and (4), respectively.

This distance must prevent the muting function from being enabled by a person passing through the
muting sensors. Also, install the F3SJ-B and muting sensors so that each workpiece passes through
all muting sensors before the next workpiece arrives at the first muting sensor.

Workpiece Workpiece Workpiece Workpiece

Moving direction Moving direction

<Wiring diagram>

suoljoun4 jo uonduosag ZJaadeqo

Using a photoelectric switch as a muting sensor Using an N.O. contact type switch as a muting sensor
— ™ —
° = 3
3] < &
3 2 i3
o~ ~— N
E 3 3

o Q|
g £ €
S o o)
2 £ S
5 3 2
s = =

- ON when Interrupted

M B1 B2 A1, A2, B1, B2:

L D I:I |:| A1\ A2 B1 B2 N.O. contact type switch
A | A | A1,B1,A2,B2:

: : : : Retro-reflective

| | | | photoelectric switch < L L +24 VDC

| | | | - PNP Output Power

| \J | \j
A
L

|?|::| A== . Muting input 1 (White)

1 I: T
1 F3SJ-B A2 =

* Two-wire type muting sensor cannot be used.

F3SJ-E/B
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<Timing chart>

T3(0.15) max.—>| |<—

Muti A1 on | |
uting sensor
9 OFF |
T1min to T1max
|<—>| —>| |<—T3 (0.1 s) max.
' ON
Muting sensor B1 | | |
OFF
|
| T3(0.1s) max.—>| |<—
. ON |
Muting sensor B2 | | | |
OFF |
|
! T3 (01 's) max—»| l— "
. ON | t
Muting sensor A2 \ | | |
OFF |
| T2 max.
0.15 s max. I
) Enabled 1
Muting state ) | K
Disabled *
| |
o | 1Hz Blinking |
Auxiliary output Blinking : :
OFF 1 ]
| |
Unblocked i !
F3SJ-B Unblocked | J !
/Blocked ~ Blocked | |
| |
Safety output o | : : |
afety ol
y outpd OFF : :
Variable Variable name Value Description
Muting input time limit value Minimum time difference between muting inputs 1 and 2.
T1min . g1np 0.1s If the time difference between muting inputs 1 and 2 is smaller
(minimum) . .
than this value, a muting error occurs.
Muting input time limit value Maximum time difference between muting inputs 1 and 2.
T1max .g P 3s If the time difference between muting inputs 1 and 2 is larger than
(maximum) . .
this value, a muting error occurs.
L - This is the muting function continuation time.
T2 Muting t limit 60
uting time fimi s If muting state exceeds this time, the function is canceled.
T3 Maximum muting input pulse 01s Maximum muting input time with allowable waveform cracks in
duration ' muting input 1 and 2.

<Reference: Preventing light interference of muting sensor>
When a photoelectric sensor is used as a muting sensor, light interference may cause a muting error of

F3SJ-B.

The cause and measures for light interference are shown as follows:
Direct light Light from other F3SJ-B

Reflected light

A1 B1F38J-B B2 A2 A1

B1 F3SJ-B B2 A2 A1 B1F38J-B B2 A2

(1) Interference between muting sensors

F3SJ-E/B
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» Use sensors with mutual interference prevention (such as retro-reflective E3Z-RO0O series)

» Use laser-type sensors (such as laser-type E3Z-LRO series)

* Take distance from a sensor causing the interference

* Displace beams for each other to prevent interference (change installation height or place them
crosswise)

* Install a physical barrier

« Attach interference prevention filter (provided for E3Z series as accessories)

+ Attach a slit to reduce light intensity (provided for E3Z series as accessories)

* Lower the sensitivity

* Reduce a distance between a workpiece and a muting sensor to prevent reflected light from a
workpiece

(2) Interference to a muting sensor from F3SJ-B

* Take distance (D) from a sensor causing the interference

* Displace beams for each other to prevent interference (change installation height or place them
crosswise)

* Install a physical barrier

* Arrange sensors in alternation

* Lower the sensitivity

(3) Interference to F3SJ-B from a muting sensor

» Use a red LED type sensor (such as retro-reflective E3Z-RO0 series)

» Use laser-type sensors (such as laser-type E3Z-LRO series)

 Take distance (D) from a sensor causing the interference

* Displace beams for each other to prevent interference (change installation height or place them
crosswise)

* Install a physical barrier

» Arrange sensors in alternation

+ Attach a slit to reduce light intensity (provided for E3Z series as accessories)

Mutual interference between a muting sensor and F3SJ-B in (2) and (3) above can be prevented by
configuring D satisfying a formula shown below:

JfL=0.2to3m D =0.26 m or larger
If L=3 morlarger D=L xtan5° =L x 0.088 m or larger

L : Distance between an emitter and a receiver of the F3SJ-B
D : Distance between a muting sensor and a F3SJ-B

F3SJ-E/B
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Override Function

Easy Type

Basic Type (basic system)

Basic Type (muting system) v

The override function turns the safety outputs ON when the muting start condition is not satisfied. If a
workpiece stops while passing through the F3SJ-B, as shown below, causing a muting error, the
normal state cannot be recovered unless the workpiece is removed from the muting sensors and the
detection field of the F3SJ-B. However, the override function will mute the safety outputs of the F3SJ-B
so that the conveyor can be restarted to move the workpiece out of the muting sensors and detection

0
=
)
T
=
)
=
N
w)
3 zone
8 .
-§: B1 F3SJ-B Reflector
o <\ [ ] AN
3 NN v
o AN
> AU |
T
c
=
24 Workpiece |::>
o
>
7]
/
/
/X 1 P
VvV L </
A1l F3SJ-B Reflector

The override function can be enabled for up to 60 s.

/\ WARNING

The muting and override functions disable the safety function of the device. You must ensure safety
using other method when these functions are operating.

Install the switch that uses hold-to-run device such as a spring-return key switch. Install the switch in a
location that provides a clear view of the entire hazardous zone and where it cannot be activated from
within the hazardous zone. Make sure that nobody is in the hazardous zone before activating the
override function.

B Override start conditions
If all of the following conditions are present in the F3SJ-B, the override function starts. The override
function can be put into effect even when there is a muting error.

1. If either muting input 1 or 2 is ON (One or more muting sensors are turned ON by a workpiece)

2. The F3SJ-B is blocked and the output is OFF

3. Under the conditions of 1 and 2 shown above, the reset input changes from ON to OFF and the test
input changes from OFF to ON at the same time. The changing time of these two inputs must be 0.3
S max.

F3SJ-E/B
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B Override end conditions
When either of the following conditions is satisfied, the function is released.
*When 60 seconds has elapsed under the override status
+All muting sensors are turned OFF
*When the reset input is turns from OFF to ON and/or the test input turns from ON to OFF

\\l'

N
@ ) Override state can be also released when the sensor enters lockout.

CHECK!

<Timing chart>

Muting input 1 ON |
uting inpu
ginp OFF
ON
Muting input 2 |
OFF

ON
Reset input OFF

suoljoun4 jo uonduosag ZJa;deqo

ON
OFF

Test input

T2 max.
0.1 s max—+»! |«

\4

Enabled
Override state I |
Disabled +

1 Hz Blinking

blinking

Auxiliary output OFF

Unblocked
Unblocked

/Blocked Blocked

ON
OFF

Safety output

T1 : Override Input Time Limit: 0.3 s
T2 : Override Time Limit: 60 s

F3SJ-E/B
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Wiring/Installation

Installation Conditions

Detection Zone and Approach

Install a protective structure so that the hazardous part of a machine can only be reached by passing
through the sensor's detection zone. Install the sensors so that part of the person is always present in
the detection zone and no blind spot is generated when working in a machine's hazardous zones.

If a person is able to step into the hazardous zone of a machine and remain behind the F3SJ-E/B's
detection zone, configure the system with an interlock function that prevents the machine from being
restarted. Failure to do so may result in serious injury.

Do not use this sensor for machines that cannot be stopped by electrical control. For example, do not
use it for a pressing machine that uses a full-rotation clutch. Otherwise, the machine may not stop
before a person reaches the hazardous part, resulting in serious injury.

To use the F3SJ-E/B in PSDI mode (Reinitiation of cyclic operation by the protective equipment), you
must configure an appropriate circuit between the F3SJ-E/B and the machine. For details about PSDI,
refer to OSHA 1910.217, IEC 61496-1, and other relevant standards and regulations.

Install the interlock reset switch in a location that provides a clear view of the entire hazardous zone
and where it cannot be activated from within the hazardous zone.

suolIpuo) uoine|jeIsu| gjaweqo

Do not use the F3SJ-E/B in environments where flammable or explosive gases are present. Doing so
may cause an explosion.

The F3SJ-E/B cannot protect a person from a projectile exiting the hazardous zone. Install protective
cover(s) or fence(s).

Make sure that the F3SJ-E/B is securely mounted and its cables and connectors are properly secured.

Correct installation

The hazardous zone of a machine can be reached While working, a person is inside the sensor's
only by passing through the sensor's detection zone. detection zone.

o
D ol 0
|

It is possible to reach the hazardous zone of a machine A person is between the sensor's detection zone
without passing through the sensor's detection zone. and the hazardous zone of a machine.

Incorrect installation

21 P @
||

F3SJ-E/B
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Wiring/Installation

Safety Distance

The safety distance is the distance that must be set between the F3SJ-E/B and a machine's hazardous
part to stop the hazardous part before a person or object reaches it. The safety distance varies
according to the standards of each country and the individual specifications of each machine. Always
refer to relevant standards.

Make sure to secure the safety distance (S) between the F3SJ-E/B and the hazardous part. Otherwise,
the machine may not stop before a person reaches the hazardous part, resulting in serious injury.

\! The response time of a machine is the time period from when the machine receives a stop signal to when the
@] machine's hazardous part stops. Measure the response time on the actual system. Also, periodically check to make

<) sure that the response time of the machine has not changed.
CHECK!

B How to calculate the safety distance specified by International Standard ISO 13855
(European Standard EN ISO 13855) (Reference)

If a person approaches the detection zone of the F3SJ-E/B perpendicularly

S=KxT+C...Formula(1) Safety distance (S)

+S: Safety distance <

*K: Approach speed to the detection zone

*T: Total response time of the machine and F3SJ-E/B

+C: Additional distance calculated by the detection capability Hazard
of the F3SJ-E/B

(2]
=
QD
©
(=g
(1]
=
W
5
%]
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L
o
=
o
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o
=}
o
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o
=}
]
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!
I
!
E
!

i

T

<System that has detection capability of 30 mm or less>
Use K=2,000 mm/s and C =8 x (d - 14 mm) in formula (1)
for the calculation.
S=2,000mm/s x (Tm+Ts) + 8 x (d - 14 mm)
S = Safety distance (mm)
*Tm = Machine's response time (s)
*Ts = Response time of the F3SJ-E/B from ON to OFF (s)
»d = Detection capability of the F3SJ-E/B (mm)

[Calculation example]

When Tm=0.05s, Ts =0.015 s, and d = 25 mm:

S =2,000mm/s x (0.05s +0.015 s) + 8 x (25 mm - 14 mm)

=218 mm

If the result is less than 100 mm, use S = 100 mm.

If the result exceeds 500 mm, use the following formula where K = 1,600 mm/s.
S=1,600mm/sx (Tm+ Ts)+8x (d-14 mm) ... Formula (2)

If the result of this formula (2) is less than 500 mm, use S = 500 mm.

F3SJ-E/B
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Wiring/Installation

If a person approaches the detection zone of the F3SJ-E/B horizontally

Use K = 1,600 mm/s and C = (1200 - 0.4 x H) in

formula (1) for calculation.

Note that C must not be less than 850 mm. .
Safety distance (S)

| >
< >

S =1,600 mm/s x (Tm + Ts) + 1200 - 0.4 x H Hazard

S = Safety distance (mm) @

*Tm = Machine's response time (s)

*Ts = Response time of the F3SJ-E/B from ON to
OFF (s) v

*H = Installation height of the F3SJ-E/B (mm)

Note that H must satisfy:

1000 >=H >=15 (d - 50 mm)

Also, you must include a hazardous condition under which a person may go carelessly through under
a detection zone if it exceeds 300 mm (200 mm for other purpose than industrial use) into risk
assessment.

[Calculation example]

When Tm=0.05s, Ts =0.015 s, d =25 mm, and H = 500 mm:
S =1,600 mm/s x (0.05s +0.015s) + 1200 - 0.4 x 500 mm
=1,104 mm
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B How to calculate the safety distance specified by American Standard ANSI B11.19

(reference)

If a person approaches the detection zone of the F3SJ-E/B perpendicularly, calculate the safety
distance as shown below.

S=Kx (Ts + Tc + Tr + Tbm) + Dpf

S: Safety distance

*K: Approach speed to the detection zone (the value recommended by OSHA standard is 1,600 mm/s)
Approach speed K is not specified in the ANSI B.11.19 standard. To determine the value of K to apply,
consider all factors, including the operator's physical ability.

*Ts = Machine's stopping time (s)

*Ts = Response time of the F3SJ-E/B from ON to OFF (s)

*Tc = Machine control circuit's maximum response time required to activate its brake (s)

*Tbm = Additional time (s)

If a machine has a brake monitor, "Tbm = Brake monitor setting time - (Ts + Tc)". If it has no brake
monitor, we recommend using 20% or more of (Ts + Tc) as additional time.

*Dpf = Additional distance

According to ANSI's formula, Dpf is calculated as shown below:

Dpf = 3.4 x (d - 7.0): Where d is the detection capability of the F3SJ-E/B (unit: mm)

[Calculation example]

When K = 1,600 mm/s, Ts + Tc = 0.06 s, brake monitor setting time = 0.1 s,
Tr=0.015s,and d = 25 mm:

Tbm =0.1-0.06=0.04 s

Dpf=3.4x(25-7)=61.2mm

S =1,600 mm/s x (0.06 s + 0.015s + 0.04 s) + 61.2 mm = 245.2 mm

F3SJ-E/B
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Distance from Reflective Surfaces

Wiring/Installation

/\ WARNING

Install the sensor system so that it is not affected by reflection from a glossy surface. Failure to do so
may hinder detection, resulting in serious injury.

Install the sensor system at distance D or further from highly reflective surfaces such as metallic walls,
floors, ceilings, or workpieces, as shown below.

Reflective ceiling

Reflective surface
AN

Emitter ID

Detection zone

D .
Receiver
J SOR

Receiver Emiw 50

'

L —m»

ID

Reflective floor

Distance between an emitter and a
receiver (operating range L)

Allowable installation distance
D

0.2to3m

0.13m

More than 3 m

L/2 x tan5° = L x 0.044 (m)

Mutual Interference Prevention

Mutual interference is prevented in up to three sets, using interference light detection and cycle shift

algorithm.

g

L ——»

If four or more sets of F3SJ-E/Bs are installed, arrange them so that mutual interference does not
occur. If two sets are installed near each other, reflection from the surface of the F3SJ-E/B may cause
mutual interference. When mutual interference occurs, the safety outputs are turned OFF or the F3SJ-

E/B enters lockout state.

Combining countermeasures 1 to 3 shown below is effective.

1 « Install a physical barrier between two sets

Emitter Receiver | | Emitter Receiver
—_—_— —_—_———
_— _—
_— _—
—_—_— —_—_———
—_—_— —_—_———
_— _—
_— _—

F3SJ-E/B
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Wiring/Installation

2. Alternate the direction of emission between two sets (alternation)

Aligned horizontally Aligned vertically
Receiver Emitter Emitter Receiver Emitter Receiver

-

- —_—

D JE— P
B — —_—

- . —_—

- — — —_—

B —_— e ]

Receiver Emitter

Aligned fore and aft

Receiver g

Blg Emitter D —

Emitter @ Receiver

If two sets of F3SJ-E/Bs are installed near each other, reflection from the surfaces may cause mutual
interference.

3. Keep sufficient distance between the F3SJ-E/Bs so that mutual interference does not occur

Emitter [ — Receiver

[ Emitter Receiver

L] W @\Lso
g D g D
Emitt . i
Emitter [ O Receiver mitter 5 wcelver

|
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Distance between emitter and
receiver (operating range L)

0.2to3m 0.26 m
More than 3 m L x tan5° =L x 0.088 (m)

Allowable installation distance D

When using four or more sets, the installations shown below may cause mutual interference. When
mutual interference occurs, the safety outputs are turned OFF or F3SJ-E/B enters lockout state.

Aligned horizontally Aligned vertically
Emitter Receiver Emitter Receiver Emitter Receiver
_—
_— _—
_—
_—
_— _— _—
—_— _— B ——
Emitter Receiver
Aligned fore and aft .
_—
Emitter [f fld Receiver —
_—
_—
Emitter [Bff fd Receiver

F3SJ-E/B
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Wiring/Installation

Series Connection

Easy Type
Basic Type (basic system) v
Basic Type (muting system) v

Up to three sets of F3SJ-Bs can be series-connected. Series connection allows them to be used as a safety
light curtain, requiring only one set to be wired to a controller and preventing mutual interference.

If any one set of series-connected F3SJ-B is blocked, both of the safety outputs turn OFF. The indication LED
for each F3SJ-B turns ON separately.

* Number of connections: Up to three sets

* Total number of beams: Up to 192 beams

» Connection cable length between two F3SJ-Bs in series connection: 7 m max.

Ex.: Configuring an U-shaped detection zone

The terms used in this document to describe each F3SJ-B in a series connection are shown below.

-

Secondary
sensor 2 (3CH)

Secondary
sensor 1 (2CH)

Primary
sensor (1CH)

Easy Type cannot be series-connected.

F3SJ-E/B

User’s Manual
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Wiring/Installation

Properly connect an emitter to another emitter, and a receiver to another receiver, as shown below.

Do not series-connect an emitter and Do not face different models of emitters

receiver. They will enter lockout state. and receivers toward each other. They
will enter lockout state or will be unable
to detect objects.

] 4 ] [

Secondary |[] [ | Secondary Secondary || || Secondary Primary - . Secondary

sensor 1 ——— | |sensor1 sensor 1 ————————| |sensor1 sensor 1 —— sensor 1
g (Emitter) —— | [(Receiver) (Emitter ) — | | (Receiver) (Emitter) —— (Receiver)
Q — _— ——’
T — —_—
=3 - || - -
o
=
w
(7]
o
- Primary L {Primary Primary H L Primary Secondary
3 sensor - . sensor sensor -— sensor sensor - .
o (Emitter) ——————| |(Receiver) | (Receiver) [ |[=————— [ |(Emitter) (Emitter) ——————[| Primary
o R -—————— —— sensor
S — -— - (Receiver)
= | | —_— | | | ] B — | | —_—
[1] ——
3 g g
=+
]
=}

M\ If caps and series connection cables for extension are not connected properly, the F3SJ-B enters lockout (when power is
@) turned ON).

=z

CHECK!

F3SJ-E/B
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Wiring/Installation

Connection Procedure

1 « Remove the caps from the primary sensor. Loosen the screw (M3 cross-shaped) to remove the cap.

2. Use the F39-JBR2W series connection cable for extension to connect them.

3. When changing the connection distance between the F3SJ-Bs, connect a F39-JDROB double-ended
connector cable (sold separately).

<Secondary sensor>

Emitter’s
power supply
cable end
Receiver’s
power supply
cable end

3.

F39-JDROB

uoI393UU0) SBLIBS 8.13;deq3

3.

F39-JDROB

2.

F39-JBR2W
1. 2.
&5 F39-JBR2W

<Primary sensor>

™ @
Cap
Emitter’s
power supply
cable end :
Receiver’s
power supply
cable end

.

! - When attaching a cable or cap, securely fasten the screws (M3 cross-shaped (2 for each), recommended torque:

“(e) 054Nem).

z

CHE(;K‘ Failure to do so may cause the cable/cap to come loose, leading to deterioration of the protective functions.

- Attaching/detaching of a cap or a series-connection cable may cause misalignment of rubber grommet in a
connector assembly.
Press the grommet to the bottom of the connector and attach the connector F3SJ-B again.

F3SJ-E/B
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Dimensions

Difference between Easy Type and Basic Type
The differences in appearance between F3SJ-E and F3SJ-B are the cable length and the shape of the

cable end.
Each cable shape is shown as follows.
B Easy Type
3000 50

Q

©
g ‘ g
g \f
W 11
=
3
@
? :
s B Basic Type
@ 300 42.8

S ©
S
1 ([ © ©
\ o
— 1 Sy
M12 IP67 connector (plug)
[Unit: mm]
F3SJ-E/B
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Wiring/Installation

When Using Top/Bottom and Intermediate Brackets

B Backside mounting

30
Top/Bottom Bracket .19, dia.9 .19.
(F39-LJB1) 6.5 o
i 4-M5 EELN 3
) y
g 2 | e D
13 ®
1 T B
©
30 |
30 ? L1 9
22 Q
7
- 22 22 -g"
Intermediate Bracket = [ -
(F39-LJB2) £ Ve A W
® viias a [ o N o
< = o o
g 0| ooy r- o ] g
3 w|< ﬁ < < 3
g ®
o
< (D m|[< el - | 2
o 2-M5 2-M5 28
—~ o
z
% w w
g L [
o
Top/Bottom Bracket
(F39-LJB1)
- B TT T \
3I
«© Pary
A\
@
A < 1)
el
<M5 screw fixed> <M8 screw fixed>
wn
; o ~
® [ Unit: mm ]
Dimensions A to E and P
A C+69
B C+42.2
C 4-digit number of the type name (protective height)
D C-45
E Depends on the protective height. See the table below.
P 20
Dimensions E
Protective height Number of Intermediate Brackets Dimensions E
0185 to 1105 0 -
1185 to 1345 1 C/2 max.
1425 to 2065 2 C/3 max.
*Value E must be 700 mm or less when not using value E obtained from the calculation above.
N— . .
/! z§ Bracket mounting procedure (Mounting) p.63
M/ - If the protective height is 1105 mm or more, use Intermediate Brackets of specified quantities and locations
A according to the dimensions. If the brackets described above are not used, ratings and performance cannot be met.
CHE‘(";K‘ - When you use a sensor in a situation where the sensor is under a load, add an Intermediate Bracket.
F3SJ-E/B
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Wiring/Installation

B Side mounting

30
Top/Bottom Bracket dia.9 <1—9> 6.5
(F39-LJB1) 2 o
~N 2-M8 S‘
i ran\
mI \N%
©
- _
30 [[]
l—
Intermediate Bracket
(F39-LJB2) 22
z
) B &1 1| q
= < ol o Ol m
8 ol - N = g
0 2
<
= < Lo - |
(] 2-M5
34 .
w w
42 e (| |
Top/Bottom Bracket H— T
(F39-LJB1)
AW i 2 B T T T T
9 T
[©) d Fan)
NZE.
PN P ;
12 - 0
<M5 screw fixed> <M8 screw fixed>
(e]
®
45 [Unit: mm]
Dimensions A to E
A C+69
B C+42.2
C 4-digit number of the type name (protective height)
D C-45
E Depends on the protective height. See the table below.
Dimensions E
Protective height Number of Intermediate Brackets Dimensions E
0185 to 1105 0 R
1185 to 1345 1 C/2 max.
1425 to 2065 2 C/3 max.
* Value E must be 700 mm or less when not using value E obtained from the calculation above.
=\ Bracket mounting procedure (Mounting) p.63
M\ - If the protective height is more than 1105 mm, use Intermediate Brackets of specified quantities and locations

-~

)

CHECK!

F3SJ-E/B
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=) - When you use a sensor in a situation where the sensor is under a load, add an Intermediate Bracket.



Wiring/Installation

B Dimensions of Top/Bottom Brackets

34.5

dia.9
L

18.3

4.3

suoisuawiq g.lameq:)

Material : Stainless
[ Unit: mm]

B Dimensions of Intermediate Brackets (backside mounting)

80
30

45

15

(35.7)
(31.5)

Material : Zinc die-cast

[ Unit: mm]

F3SJ-E/B
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B Dimensions of Intermediate Brackets (side mounting)

80
30

}E

15
o
”

I
(46)

suoisuawiq gjaweqo

(16)

|
|
|
|

Material : Zinc die-cast

[ Unit: mm]

F3SJ-E/B
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When Using Intermediate Brackets Only (Free-Location Mounting)
B Backside mounting

43
30 30
Intermediate Bracket | )
(F39-LJB2) (A== n i
L i 5 22,
O | IO IS | @
Cr——— | N |
=)
== o T
O /A i O g| i 4 o
2 =
i e i [Y
[ | ;| g
| § | Py
| & | w
‘ w| O ‘ w (&) o
Intermediate Bracket ‘ 15 ‘ §
(F39-LJB2) I | | > i o
=1
! 5 ‘ o
O ‘ ‘ b °
co—— | | a
=————>O
i q ! R = 47‘ — ¢
E == |
@) L e uE> i Y
Tl N 4-M5 !
i —
| 22
[Unit: mm]
Dimensions C and F
C 4-digit number of the type name (protective height)
F Depends on the protective height. See the table below.
Dimensions F
Protective height Number of Intermediate Brackets Dimensions F
0185 to 0225 1
0305 to 1105 2 555 mm max.
1185 to 1585 3 555 mm max.
1665 to 2065 4 555 mm max.
N— . .
(t a§ Bracket mounting procedure (Mounting) p.63
:\1 '
@) The alignment range of the Intermediate Bracket must be +30°.
CHECK!
F3SJ-E/B
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Wiring/Installation

* Mounting with four Intermediate Brackets

* Mounting with three Intermediate Brackets

* Mounting with one Intermediate Bracket

Xew G/z

o)
o)
]
Xew G/z 4 4 Xew G/g
ta4 ta4 ta4
N
N
—— —
=
|
]
>} >t
Xew g/g 4 4 Xew g/g

O:mnﬁmqw Dimensions

[Unit: mm]

User’s Manual
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B Side mounting

Intermediate Bracket
(F39-LJB2)

Intermediate Bracket
(F39-LJB2)

Dimensions C and F

Wiring/Installation

45

37

33

[yl
|
275 max
o
— 3
275 max
|

j
|

I

€l
=

42

\
g !
9 g |
E g |
a e W
w| Ol E i
(6] |
] |
D) M %—
A I
I I —" ——\g
!
i [l = 5 |
T 1L 5 o
N N
_ 1 \4 1

[Unit: mm]

C

4-digit number of the type name (protective height)

F

Depends on the protective height. See the table below.

Dimensions F

Protective height

Number of Intermediate Brackets

Dimensions F

0185 to 0225 1 -

0305 to 1105 2 555 mm max.
1185 to 1585 3 555 mm max.
1665 to 2065 4 555 mm max.

d\’zé Bracket mounting procedure (Mounting) p.63

R
Q)

=

CHECK!

The alignment range of the Intermediate Bracket must be +30°.

F3SJ-E/B
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Wiring/Installation

+ Mounting with four Intermediate Brackets

* Mounting with three Intermediate Brackets

» Mounting with one Intermediate Bracket

Xew G/z

Xew G/z

I S N2

|

8-M5

Xew G/z 14

Xew G/z

—

[Z4e)

Xew G/z

[4}e)

w

Xew Gz

Xew gz 4

[e B8k el

14 Xew g/z

[e B85 el

Osmtﬁmqw Dimensions

[Unit: mm]

F3SJ-E/B
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When Using One-touch Brackets

B Backside mounting

One-touch Bracket
(F39-LJB3-M6 or
F39-LJB3-M8)

N

One-touch Bracket

Wiring/Installation

275 max

275 max ‘

C (Protective height)

(F39-LJB3-M6 or
F39-LJB3-M8)
i
|
Dimensions C and F
C 4-digit number of the type name (protective height)
F Depends on the protective height. See the table below.
Dimensions F
Protective height Number of Intermediate Brackets Dimensions F
0185 to 1105 2 555 mm max.
1185 to 1585 3 555 mm max.
1665 to 2065 4 555 mm max.

(f’z} Bracket mounting procedure (Mounting) p.63

\\1'

-~
=

CHECK!

The alignment range of the One-touch Bracket must be +30°.

<M®6 screw fixed>

321

<M8 screw fixed>

[ Unit: mm]

F3SJ-E/B

User’s Manual
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Wiring/Installation

* Mounting with four One-touch Brackets

* Mounting with three One-touch Brackets

Xew G/z

Xew G/z

Xew G/z

le

e
Xew /g |4

4 Xew /g

:

20
| |
i 4
Xew G/z Xew G/z
)
75}
(B
4 4
Xew G/g Lze Xew /g
©
=
&
76
e ol
Xew G/z 4 4 4 Xew G/z

R

S

=
lo 0 0
E Dimensions

<M8 screw fixed>

<M®6 screw fixed>

<M8 screw fixed>

<M6 screw fixed>

[Unit: mm]

F3SJ-E/B
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B Side mounting

One-touch Bracket 33
(F39-LJB3-M6 or
F39-LJB3-M8)

I
=
|
s
o
|
|
|

275 max

u@m@
L
|
|

=N

| | |
- o \ \ 9]
| = ! ! =
N Q
| 8 | | 1
o ' i
| Lo ‘ w o ‘ w o 2
One-touch Bracket ! ! ! w
(F39-LJB3-MS6 o | | |
F39-LJB3-M8) ! i i w)
N | ( | | 3
o | | | | >
[ ] ! { ! ' ()
— | = | 4 5
. h | | =]
= | | = e |- 2
o ~ . E | 9 -
[0) N
D] il — - —---
—_ A
' ' 3 ' ]
| | 12 i | |
T
| . .
<M6 screw fixed>  <M8 screw fixed>
[ Unit: mm]
Dimensions C and F
C 4-digit number of the type name (protective height)
F Depends on the protective height. See the table below.
Dimensions F
Protective height Number of Intermediate Brackets Dimensions F
0185 to 1105 2 555 mm max.
1185 to 1585 3 555 mm max.
1665 to 2065 4 555 mm max.
N— . .
d s§ Bracket mounting procedure (Mounting) p.63
:\1 '
( (\! The alignment range of the One-touch Bracket must be +30°.
CHECK!
F3SJ-E/B
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Wiring/Installation

* Mounting with four One-touch Brackets

* Mounting with three One-touch Brackets

o]

, ,
NV 1ze 1ze NW
] ]
Xew G/z Xew g/g
, ,
& 1ze 3 1ze AVW
] ]
Xew G/z Xew g/g
Xew G/z Xew g/g
o
o]

Xew G/z lrze Xew G/zg
g
)
o]
20
, |
e 4 4 1ze !
] ]
Xew /g 1'ze o Xew G/
=
)
20
| |
ﬁ Xew G/z

Xew /g H 4 4

Osmtﬁmqw Dimensions

<M8 screw fixed>

<M6 screw fixed>

<M8 screw fixed>

<M6 screw fixed>

[Unit: mm]

F3SJ-E/B
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Wiring/Installation

BDimensions of One-touch M6 Bracket = EDimensions of One-touch M8 Bracket

dia.6.2 dia.8.2
— - - — - I &
dia.13 dia.17
1.5 1.5
.8 .8
Material : Stainless Material : Stainless
B Dimensions of Intermediate Bracket + One-touch Bracket (backside mounting) Q
Q
80 %
dia.22 (32.1) (32.1) P
o
‘ 3
- ‘ - /i\r—\\r;‘* g
g i \f_ J //I g.
3 ‘ 2 7
dia.
o O] 0
5@
S5

Material : Zinc die-cast

o1 |
w O

[Unit: mm]

B Dimensions of Intermediate Bracket + One-touch Bracket (side mounting)

80
(32.1) (32.1)

dia.22

45
30
i
;
‘
|
iy
s S \
s ’ \
it
\ \;[_/ ,
\\\4_‘/’
|

15
=)
O

dia.22

I
|
(46)

(16)

|
53 Material : Zinc die-cast
[ Unit: mm ]
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When Using Replacement Brackets
B Backside mounting

43

6.5 | 19
Replacement Bracket I
(F39-LJB4) m

62
—
N
=
(3

C (Protective height)

suoisuawiq gjaweqo

Replacement Bracket
(F39-LJB4)

36.5

[Unit: mm]

Dimensions A to C

A C+159
B C+86
C 4-digit number of the type name (protective height)

/I\E§ Bracket mounting procedure (Mounting) p.63

\\! If the protective height is more than 1105 mm, use Intermediate Brackets of the quantities and locations according to
@] the dimensions described on page 47 "When Using Top/Bottom and Intermediate Brackets". If the brackets described

CHE;‘K‘ above are not used, ratings and performance cannot be met.
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B Side mounting

30
Replacement Bracket ﬂ»
(F39-LJB4) 6.5 46
19
~ 30 —™ €2
4-M5
o
© — ‘ —
I
S
] @
30 e %
417
[53
<
(4 |
I
m| < o
g | &
IR

Replacement Bracket
(F39-LJB4)

—
36.5

[Unit: mm]

Dimensions A to E and P

A C+159
B C+86
C 4-digit number of the type name (protective height)

/f’z} Bracket mounting procedure (Mounting) p.63

! If the protective height is more than 1105 mm, use Intermediate Brackets of the quantities and locations according to
@] the dimensions described on page 47 "When Using Top/Bottom and Intermediate Brackets". If the brackets described

CHE(;K‘ above are not used, ratings and performance cannot be met.
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Wiring/Installation

B Dimensions of replacement bracket

_
(v T
|1
. I
’02 ~ | | |
o]
! i ' 1] 65
- IRy
H IBRi
3 A
= @ €]
3 TOTRER
2 &
2, ~
| :
|
| .
18 Material: Stainless
30 [ Unit: mm]
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Mounting

Mounting Method

Mounting methods include use of Top/Bottom Brackets, Top/Bottom Brackets + Intermediate Brackets,
Intermediate Brackets only (Free-Location Mounting) and use of One-touch Brackets. Any of these
mounting methods allows the user to use the same bracket for the backside mounting and side

mounting.
Number of Brackets Required Q
The numbers of brackets required according to the protective heights of the sensor are as follows: §
*When Using Top/Bottom Brackets Only --> p.64 c'&
*When Using Top/Bottom + Intermediate Brackets --> p.66 =
o
. . Number of Top/ Number of c
Protective height Bottom Brackets Intermediate Brackets .2.
0185 to 1105 2 0 a
1185 to 1345 2 1
1425 to 2065 2 2

* When Using Intermediate Brackets Only --> p.70

Number of

Protective heigh
rotective height | | termediate Brackets

0185 to 0225 1
0305 to 1105 2
1185 to 1585 3
1665 to 2065 4

* When Using One-touch Bracket --> p.73

Protective height NumbeBrrc;fc(k)(:tz-touch
0185 to 1105 2
1185 to 1585 3
1665 to 2065 4

F3SJ-E/B

User’s Manual
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Wiring/Installation

Mounting Procedure

B Using Top/Bottom Bracket only
1 « Attach Top/Bottom Brackets and tighten them using the included hexagon socket head cap screws (M3
x 6). Tighten the hexagon socket head cap screws (M3 x 6) with the torque at 0.54 Nem

(recommended). (Figure 1)
Loosen the hexagon socket head cap screws (M3 x 6), prepare brackets for backside or side

mountings, and then lightly tighten them with the hexagon socket head cap screws (M3 x 6).

Hexagon socket head
cap screws (M3 x 6)

Top/Bottom
Mounting Bracket

Q7 Side mounting

Anti-rotation hexagon
socket head cap screw
(M3 x 6)

Anti-rotation hexagon
socket head cap screw
(M3 x 6)

Figure 1

2. Adjust the Top/Bottom Brackets to the mounting position of the wall surface and then tighten them with

screws. (Figure 2)

Tighten
securely

Backside mounting Side mounting

Figure 2

AV’
N
@\ ) Screws to mount the brackets to the wall are not included.

z

CHECK!
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3. Turn ON the sensor to perform beam alignment.
Move the emitter from side to side (Figure 3) to align it to a center position where the stable-state
indicator (STB) is turned ON while checking the top beam state and bottom beam state with the top-
beam-state indicator (TOP) and bottom-beam-state indicator (BTM). (Figure 4)

Next, move the receiver from side to side (Figure 3) to align it to a center position where the stable-
state indicator (STB) is turned ON. (Figure 4)

Emitter Receiver
“ TOP indicator ﬂ
) (Blue) 1
&
TOIP/ TOP
BT | e | 18
— CF — 2]
R - Lo 2
Pl i & o
&1 THl_ sTBindicator e
& (Green) — 3 Py
O ] W
] Ol =
POWER| |COM o
n J =
il Al 3
i 0| BT™indicator 83 l @
= uTE2 &3 (Blue) 53 eom il
E & =
= BTM| i & BTM ]
= B |E8 % g v
I} B E p e
e &1
EMITTER | -2 [® ® =} | RECEIVER
I
Figure 3 Figure 4
\\\! - Confirm that there is no interrupting object in the detection zone before adjusting beams.
- If the stable-state indicator (STB) does not turn ON despite performing alignment, check if the mounting surfaces of
(N pite p g alig g

CHEfC-"K‘ the emitter/receiver are parallel, and if the mounting height of the emitter/receiver is appropriate. Using optional
 Laser Alignment Kit (F39-PTJ) makes alignment easier.
4. Tighten the lightly tightened hexagon socket head cap screws (M3 x 6) of the Top/Bottom Brackets.
(Figure 5)

Tighten the hexagon socket head cap screws (M3 x 6) with the torque at 0.54 N°m (recommended).

Backside mounting Side mounting Enlarged view

Tighten
securel

Hexagon socket head
cap screw (M3 x 6)

Figure 5
R “w

N @) Tightening screws with a torque that considerably exceeds the recommended torque may cause failure.

=
=

CHECK!
Mounting is complete.
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B When Using Top/Bottom + Intermediate Brackets
1 « Loosen the hexagon socket head cap screws (M3 x 18) of Intermediate Bracket (3) and change the
direction of Intermediate Bracket (2) according to its mounting direction. (Figure 6 and 7)
Next, loosen the hexagon socket head cap screws (M3 x 12) of Intermediate Bracket (1) so that it can
be mounted to the case of the sensor.
For side mounting, the direction of Intermediate Bracket (2) that is inserted into Inermediate Bracket
(3) can be left-right in reverse.

Backside mounting

Hexagon socket head
cap screw (M3 x 12)

Intermediate Bracket (1)

Intermediate Bracket (2)

Hexagon socket head
cap screw (M3 x 18)

Intermediate Bracket (3)

Figure 6

Side mounting
Change the direction of

Intermediate _ Intermediate Bracket (2) and insert it
Bracket (2) 27| into Intermediate Bracket (3).

Intermediate Bracket (1)

Hexagon socket head
cap screw (M3 x 12)

Hexagon socket head
cap screw (M3 x 18)

Intermediate Bracket (3) Intermediate Bracket (3)

Figure 7

2. Mount the Intermediate Bracket to the case, and then lightly tighten the hexagon socket head cap
screws (M3 x 12) of Intermediate Bracket (1). (Figure 8)

Backside mounting Side mounting

Intermediate Bracket (1)
Tighten lightly

Optical surface Optical surface

Intermediate Bracket (1)

Tighten lightly

Intermediate
Bracket (2)

Intermediate
Bracket (3)

Intermediate
Bracket (3)

Sensor is secured by
Intermediate Brackets.

Sensor is secured by

Intermediate Bracket (2)
Intermediate Brackets.

Figure 8
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3. Attach a Top/Bottom Bracket and lightly tighten it using the included hexagon socket head cap screws
(M3x6).
Tighten the hexagon socket head cap screws (M3 x 6) with the torque at 0.54 N°m (recommended).
Loosen the hexagon socket head cap screws (M3 x 6), prepare brackets for backside or side
mountings, and then lightly tighten them with the hexagon socket head cap screws (M3 x 6). (Figure 9)

Hexagon socket head
cap screws (M3 x 6)

Top/Bottom
Mounting Bracket

Q7 Side mounting

(2]
=
QD
©
(=g
(1]
=
(2
=
o
c
=}
[=A
=}
«Q

Anti-rotation hexagon
socket head cap screw
(M3 x 6)

Anti-rotation hexagon
socket head cap screw
(M3 x 6)

Figure 9

4. Position the Top/Bottom Brackets and the Intermediate Brackets to the mounting location on the wall
and tighten the hexagon socket head cap screws (M3 x 12). (Figure 10)
Tighten the hexagon socket head cap screws (M3 x 12) with the torque at 0.54 Nem (recommended).

Backside mounting Side mounting

Tigh
SecCl

Adjust to the ;
mounting position ) m

Figure 10

F3SJ-E/B
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5. Tighten the screws to mount to the wall by the order of Top/Bottom and Intermediate Brackets. (Figure 11)

Tighten the screws to secure
the Intermediate Bracket (3)
and the wall.

Tighten the screws to secure
the Top/Bottom Brackets
and the wall.

Figure 11

\\l'

Bununoy gJaweqo

N @) Screws to mount the brackets to the wall are not included.

<

CHESK!
6. Turn ON the sensor to perform beam alignment.

Move the emitter from side to side (Figure 12) to align it to a center position where the stable-state
indicator (STB) is turned ON while checking the top beam state and bottom beam state with the top-
beam-state indicator (TOP) and bottom-beam-state indicator (BTM). (Figure 13)

Next, move the receiver from side to side to align it to a center position where the stable-state indicator
(STB) is turned ON. (Figure 13)

Emitter Receiver
) - |
w3, TOP indicator
= I (Blue) \ | —
ToP| 1 %‘\TOP
[Eg o TE
= =
g L
STB| g; STB
i ™ STB indicator/ »;«'g/ 0
Ly (Green) 3
2, o
W@ER CO@
@Sﬂ CF@
i i}
o |z gD
i o § BTM indicator i ol
e 2 (Blue) | &
E . 3
= BTM 8
5 gl L2
=
g
EMITTER = RECEIVER
Figure 12 Figure 13
W\ - Confirm that there is no interrupting object in the detection zone before adjusting beams.
@] - If the stable-state indicator (STB) does not turn ON despite performing alignment, check if the mounting surfaces of

CHE(;K‘ the emitter/receiver are parallel, and if the mounting height of the emitter/receiver is appropriate. Using optional
* Laser Alignment Kit (F39-PTJ) makes alignment easier.
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7. Tighten the lightly tightened hexagon socket head cap screws (M3 x 6, M3 x 18) to prevent rotation of
the Top/Bottom Brackets and Intermediate Bracket. (Figure 14)
Tighten the hexagon socket head cap screws (M3 x 6, M3 x 18) with the torque at 0.54 Nem
(recommended).

Backside mounting Side mounting Enlarged view
[Tighten

Hexagon socket head
cap screw (M3 x 6)

Bununo g.la;deq:)

Enlarged view

I
Tighten
securely )]

o o o o &

Hexagon socket
head cap screw
(M3 x 18)

Figure 14

'
\‘ !

N a Tightening screws with a torque that considerably exceeds the recommended torque may cause failure.

=
=

CHECK!

Mounting is complete.
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B When using Intermediate Bracket (Free-Location Mounting)

1 « Loosen the hexagon socket head cap screws (M3 x 18) of Intermediate Bracket (3) and change the
direction of Intermediate Bracket (2) according to its mounting direction. (Figure 15 and 16)
Next, loosen the hexagon socket head cap screws (M3 x 12) of Intermediate Bracket (1) so that it can
be mounted to the case of the sensor.
For side mounting, the direction of Intermediate Bracket (2) that is inserted into Intermediate Bracket
(3) can be left-right in reverse.
Backside mounting

Hexagon socket head
cap screw (M3 x 12)

Intermediate Bracket (1)

Intermediate Bracket (2)

Hexagon socket head
cap screw (M3 x 18)

Bununoy 8161deqo

Intermediate Bracket (3)
Figure 15

Side mountin
g Change the direction of

Intermediate _Intermediate Bracket (2) and insert it
Bracket (2) into Intermediate Bracket (3).

Intermediate Bracket (1)
Hexagon socket head
cap screw (M3 x 12)

Hexagon socket head
cap screw (M3 x 18)

Intermediate Bracket (3) Intermediate Bracket (3)
Figure 16

2. Mount the Intermediate Bracket to the case, and lightly tighten the hexagon socket head cap screws
(M3 x 12) of Intermediate Bracket (1). (Figure 17)

Backside mounting Side mounting

Intermediate Bracket (1)
Tighten lightly

Optical surface Optical surface

Intermediate Bracket (1)

Tighten lightly

Intermediate
Bracket (2)

Intermediate
Bracket (3)

Intermediate
Bracket (3)

Sensor is secured by

Sensor is secured by
Intermediate Brackets.

Intermediate Bracket (2)
Intermediate Brackets.

Figure 17
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3. Slide the Intermediate Brackets to the mounting position of the wall. (Figure 18)

Backside mounting Side mounting

Adjust to the
mounting position

Figure 18
\\! !

~< (\! Screws to mount the brackets to the wall are not included.

(2]
=
QD
©
(=g
(1]
=
(2
=
o
c
=}
[=A
=}
«Q

CHECK!

4. Tighten the screws that fix the Intermediate Bracket and the wall. (Figure 19)

Tighten the screws to secure
the Intermediate
Brackets and the wall.

the Intermediate

Tighten the screws to secure
Brackets and the wall.

Backside mounting Side mounting

d

d

d

d

Figure 19

5. Tighten the hexagon socket head cap screw (M3 x 12) of Intermediate Bracket (1) with the tightening
torque at 0.54 Nem (recommended). (Figure 20)

Tighten
securely

1— Hexagon socket head
cap screw (M3 x 12)

o S wn fum) D\B fum

Figure 20
\\1 1}

N A Tightening screws with a torque that considerably exceeds the recommended torque may cause failure.

=
=

CHECK!
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6. Turn ON the sensor to perform beam alignment.
Move the emitter from side to side (Figure 21) to align it to a center position where the stable-state
indicator (STB) is turned ON while checking the top beam state and bottom beam state with the top-
beam-state indicator (TOP) and bottom-beam-state indicator (BTM). (Figure 22)
Next, move the receiver from side to side (Figure 21) to align it to a center position where the stable-
state indicator (STB) is turned ON. (Figure 22)

Emitter Receiver
TOP indicator “
) (Blue) >~ _ ]
|5
TOP/ \TOIP
Eig 2 2 2
— g 1 —
Bl .
) oIl sTB indicator_ i; gl
2 @% (Green) %@
-9,. = Lomor]
] ] Ol
- POWER| |COM
o g, &
= e A
] Y 2 [l
g o == R| BTMindicator [i ® 0
[=A = wure2 £z (Blue) g2 oM &
= E 25 =
i % i £
5 g 8
EMITTER | = = &} | RECEIVER
[
Figure 21 Figure 22
! - Confirm that there is no interrupting object in the detection zone before adjusting beams.
= N If the stable-state indicator (STB) does not turn ON despite performing alignment, check if the mounting surfaces of
- the emitter/receiver are parallel, and if the mounting height of the emitter/receiver is appropriate. Using optional

cHEckl  Laser Alignment Kit (F39-PTJ) makes alignment easier.

7. Tighten the lightly tightened the hexagon socket head cap screws (M3 x 18) of Intermediate Bracket (3)
to prevent rotation. (Figure 23)
If there are three or more Intermediate Brackets, tighten the hexagon socket head cap screws (M3 x
18) from the order of top, bottom and middle brackets with a tightening torque at 0.54 Nem
(recommended).

v Enlarged view
Backside mounting Side mounting
Tighten
securely

o O o o o

Hexagon socket head
cap screw (M3 x 18)

Figure 23

\\|I

N a Tightening screws with a torque that considerably exceeds the recommended torque may cause failure.

-
=

CHECK!
Mounting is complete.

F3SJ-E/B
72 User’s Manual



Wiring/Installation

B When using One-touch Bracket

<Precautions on mounting the sensor using One-touch Brackets>

When using two One-touch Brackets to mount a sensor, the combination of One-touch M6 Bracket (or
One-touch M8 Bracket) and Intermediate Bracket at the both ends of the sensor must be positioned
opposite each other. When using three or more Brackets, One-touch M6 Brackets (or One-touch M8
Brackets) and Intermediate Brackets at other positions than the both ends must be in the same
orientation.

(Good example 1) (Good example 2) (Bad example 1) (Bad example 2)

Mount One-touch M6 Brackets (or One-touch M8 Brackets) according to the mounting positions of the
emitter and receiver. The positions of Intermediate Brackets mounted to the emitter and receiver must
be aligned with each other.

One-touch M6 Brackets (One-touch M8 Brackets)

L=
Aluminum profile i

w
\
m
\
|

w
\
m
\
|

Emitter Receiver Emitter Receiver

<Side view of the aluminum profile to be mounted> <Position of the bracket to be mounted to the sensor>

F3SJ-E/B
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1 « Loosen the hexagon socket head cap screws (M3 x 18) of Intermediate Bracket (3) and change the
direction of Intermediate Bracket (2) according to its mounting direction. (Figure 24 and 25)
Next, loosen the hexagon socket head cap screws (M3 x 12) of Intermediate Bracket (1) so that it can
be mounted to the case of the sensor.
For side mounting, the direction of Intermediate Bracket (2) that is inserted into Intermediate Bracket
(3) can be right and left in reverse.
Backside mounting

Hexagon socket head
cap screw (M3 x 12)

Intermediate Bracket (1)

Intermediate Bracket (2)

Hexagon socket head
cap screw (M3 x 18)

Intermediate Bracket (3)

Bununoy SJemeqo

Figure 24

Side mounting
Change the direction of

Intermediate _ Intermediate Bracket (2) and insert it
Bracket (2) Z7’| into Intermediate Bracket (3).

Intermediate Bracket (1)
Hexagon socket head
cap screw (M3 x 12)

Hexagon socket head
cap screw (M3 x 18)

Intermediate Bracket (3) Intermediate Bracket (3)
Figure 25

2. Mount the Intermediate Bracket to the case, and lightly tighten the hexagon socket head cap screw
(M3 x 12) of Intermediate Bracket (1). (Figure 26)

Backside mounting Side mounting

Intermediate Bracket (1)
Tighten lightly

Intermediate Bracket (1) Optical surface Optical surface

Tighten lightly

Intermediate
Bracket (2)

Intermediate
Bracket (3)

Intermediate
Bracket (3)

Sensor is secured by
Intermediate Brackets.

Sensor is secured by

Intermediate Bracket (2)
Intermediate Brackets.

Figure 26
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Wiring/Installation

Mount One-touch M6 Brackets (or M8 Brackets) to the aluminum profile according to the position
where the sensor is mounted. The positions of One-touch M6 Brackets (or M8 Brackets) mounted to
the emitter and receiver must be aligned with each other. To mount Brackets to the aluminum profile,
insert a T-slide nut into the profile in advance with the recommended tightening torque of 11.0 Nem.
The T-slide nut is user provided. Using the T-slide nut makes the mounting work easier.

=
)

T-slide nut (Optional)
%

Figure 27

One-touch M6 (M8) Bracket

The positions of Intermediate Brackets mounted to the emitter and receiver must be aligned with each
other.

Tighten the hexagon socket head cap screws (M3 x 12) of Intermediate Bracket (1) to secure the
sensor. (Figure 28)

Insert the Intermediate Bracket, which has been mounted at the bottom of the sensor, into the One-
touch M6 Bracket (or One-touch M8 Bracket) mounted to the aluminum profile. (Figure 28)

Tighten the hexagon socket head cap screws(M3 x 12) with the tightening torque at 0.54 Nem
(recommended).

=

Hexagon socket
head cap screw
(M3 x 12)

Insert Intermediate

|| Bracket into

One-touch M6 Bracket
(One-touch M8 Bracket).

Figure 28

F3SJ-E/B
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5. Slide the Intermediate Bracket mounted at the top of the sensor to insert it into the One-touch M6
Bracket (or One-touch M8 Bracket) mounted to the aluminum profile, and then tighten the hexagon
socket head cap screws (M3 x 12) on Intermediate Bracket (1) to secure the sensor. (Figure 29)
Tighten the hexagon socket head cap screws (M3 x 12) with the torque at 0.54 Nem (recommended).

(" Slide the Intermediate ]

Bracket and insert it.

i

Tighten
_securely

i~

—~Hexagon socket head
cap screw (M3 x 12)

=

Bununoy g.laweqo

Figure 29

! Tap the Intermediate Bracket lightly with plastic hammer to the One-touch M6 Bracket (or One-touch M8 Bracket) to
= maintain stable mounting state.
=y Do not tap areas other than indicated in the figure.

CHECK!

Tapping position N i 3 H
Intermediate Bracket — | i i } ii
it !
n 0o
T
iy } 4 }\
i Y
SIS I
One-touch M6 Bracket oot

(One-touch M8 Bracket)

F3SJ-E/B
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6. Turn ON the sensor to perform beam alignment.
Move the emitter from side to side (Figure 30) to align it to a center position where the stable-state
indicator (STB) is turned ON while checking the top beam state and bottom beam state with the top-
beam-state indicator (TOP) and bottom-beam-state indicator (BTM). (Figure 31)
Next, move the receiver from side to side (Figure 30) to align it to a center position where the stable-
state indicator (STB) is turned ON. (Figure 31)

Emitter Receiver
\\ ﬂ TOP indicator H
d b 1 1 Blue) >~ [
E‘ N TOIP’/% %‘\TGP
?}‘ & Ef 2 2 el
iz — g P I—
1 i g
’ Bl s L g Q
0 Hh_STB indicator_th 7 o
E (Green) o T
iy ol g
el 0 =
@ﬂ IZF@ g
7 -z g
e m =2
g BTM indicator . ol =
= (Blue) § eom & «Q
£ =
E e z
= =] e m
u - T =
E—_—
EMITTER | 1= Y — = RECEIVER
l [
Figure 30 Figure 31
M\ - Confirm that there is no interrupting object in the detection zone before adjusting beams.
- If the stable-state indicator (STB) does not turn ON despite performing alignment, check if the mounting surfaces of
) the emitter/receiver are parallel, and if the mounting height of the emitter/receiver is appropriate. Using optional
CHECK!  Laser Alignment Kit (F39-PTJ) makes alignment easier.
7. Tighten two hexagon socket head cap screws (M3 x 18) on Intermediate Bracket (3) to prevent rotation. (Figure 32)
Tighten the hexagon socket head cap screws (M3 x 18) with the torque at 0.54 N°m (recommended).
Enlargement
Tighten
secu
Tighten 0
securel
0
Tighten
secu 0
0
0
g
Hexagon socket 0
head cap screw
(M3 x 18)
Figure 32
R “ -
= R Securing the sensor with a torque that significantly exceeds the recommended value may result in failure.
CHECK!
Mounting is complete. E
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Wiring

Wiring Precautions

Apply double or enhanced insulation from hazardous voltage to all input and output lines.
Failure to do so may result in electric shock.

Connect the load between the output and 0 V line (PNP output).
Connecting the load between the output and +24 V line will result in a dangerous condition because
operation is reversed to "ON when blocked".

Do not short-circuit the output line to the +24 V line.
Otherwise, the output is always ON. Also, the 0 V of the power supply must be grounded so that output
does not turn ON due to grounding of the output line.

Configure the system by using the optimal number of safety outputs that satisfy the requirements of the
necessary safety category.

Do not connect each line of F3SJ-E/B to a DC power supply higher than 24 V+20%. Also, do not
connect to an AC power supply.
Failure to do so may result in electric shock or breakdown of the device.

Brown o +24V Brown o o 424v
Black, White
F3SJ-E/B F3SJ-E/B
Receiver Receiver
Black, White
Blue Y Blue o 0V

F3SJ-E/B

78 User’s Manual



Wiring/Installation

Power Supply Unit

For the F3SJ-E/B to comply with IEC 61496-1 and UL 508, the DC power supply unit must satisfy all of
the following conditions:
*Must be within the rated power voltage (24 VDC+20%)

*Must have tolerance against total rated current of devices if it is connected to multiple devices

*Must comply with EMC directives (industrial environment)

*Double or enhanced insulation must be applied between the primary and secondary circuits

*Automatic recovery of overcurrent protection characteristics

*Output holding time must be 20 ms or longer

*Must satisfy output characteristic requirements for class 2 circuit or limited voltage current circuit
defined by UL 508 (Refer to remarks)

*Must comply with laws and regulations, regarding EMC and electrical equipment safety, of the country
or region where the F3SJ-E/B is used (Ex: In EU, the power supply must comply to the EMC
Directive and the Low Voltage Directive.)

(Remarks)

To prevent a fire, the secondary circuit of the power supply must satisfy either of the following conditions in
accordance with UL 508:

*As with secondary winding of isolation transformer, there must be a limited current voltage circuit to

which isolated power supply provides power, and the "current is limited to 8 A max. (including short-
circuit)" or "circuit protection such as a fuse is used to limit the current, which has a rating of 4.2 A
max." (24 VDC power supply).
Recommended power supply: OMRON S8VS (30 W, 60 W)
These products are approved by UL listing (UL 508, class 2 power supply), CE marking compatible
(EMC/Low Voltage Directive).

*Class 2 power supply unit complying with UL 1310, or a circuit using class 2 transformer complying
with UL 1585 as a power supply.

F3SJ-E/B
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Wiring Method (Easy Type)
Directly wire the single-ended cable that is routed from the sensor.
To extend the cable, the following specifications must be satisfied.

<Extension cable>
d\g} Refer to "<Extension cable>" on page 82.

Wiring Method (Basic Type)
Perform wiring according to the following procedure.
1 « Connect an emitter cable (F39-JDOMO-L, gray, sold separately) to the emitter's connection cable (gray).

2. Connect a receiver cable (F39-JDOO-D, black, sold separately) to the receiver's connection cable
(black).

3. Connect the 0 V line of the power supply directly to the protective earth (PE).

B Single-ended connector cable (F39-JDOA, sold separately)

(Unit: mm)
39.5 L .
Ye)
S !
©
Insulated vinyl round cable dia. 6.6, shielded 8-wire (4-pair)
M12 IP67 connector (Cross section of conductor: 0.3mm?2/insulator diameter: dia. 1.15mm)
Set model Emitter cable Receiver cable L (mm)
name
F39-JD3A F39-JD3A-L Gray cable F39-JD3A-D Black cable 3000
F39-JD7A F39-JD7A-L F39-JD7A-D 7000
F39-JD10A F39-JD10A-L F39-JD10A-D 10000
F39-JD15A F39-JD15A-L F39-JD15A-D 15000
F39-JD20A F39-JD20A-L F39-JD20A-D 20000
<Internal wiring diagram> (F39-JDOA-L, F39-JDOA-D)
Connected to connection cable or Emitter Receiver
double-ended connector cable /\
1 White / \ White| Interlock select input | Safety output 2
2 Brown / \ Brown| +24 VDC +24 VDC
5 3 Black Black|  Test input Safety output 1
@@ 4|  Yellow Vel Resetinput | Auxiliary output
@ ® 5 Gray Gray |Communication line (+)| Communication line (+
® ® @ 6 Pink \ / Pink |Communication line (-) | Communication line (-)
7 Blue \ / Blue ov ov
Female 8 Red N/ Red NC T R
Shield > Shield

Twisted pair wires are white and red, brown and blue, black and yellow, and gray and pink

F3SJ-E/B
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Wiring/Installation

B Double-ended connector cable:
(F39-JDOB, sold separately)

Cable for extension and for connection to F3SP-B1P

(Unit: mm)

39.5 L 43

dia.15

Body color:

Black Body color: Black

M12 IP67 connector M12 IP67 connector

Insulated vinyl round cable dia. 6.6, shielded 8-wire (4-pair)
(Cross section of conductor: 0.3 mm2/insulator diameter: dia. 1.15 mm)

Ser:an;:)edel Emitter cable Receiver cable L (mm)
F39-JDR5B F39-JDR5B-L Gray cable F39-JDR15B-D Black cable 500
F39-JD1B F39-JD1B-L F39-JD1B-D 1000
F39-JD3B F39-JD3B-L F39-JD3B-D 3000
F39-JD5B F39-JD5B-L F39-JD5B-D 5000
F39-JD7B F39-JD7B-L F39-JD7B-D 7000
F39-JD10B F39-JD10B-L F39-JD10B-D 10000
F39-JD15B F39-JD15B-L F39-JD15B-D 15000
F39-JD20B F39-JD20B-L F39-JD20B-D 20000

<Internal wiring diagram> (F39-JDOB-L, F39-JDOB-D)

Connected to connection cable or Connected to single-ended connector
cable, double-ended connector cable,
double-ended connector cable /\ or controller F3SP-B1P
1 White White |1
2 Brown // \\ Brown | 2
5 3 Black Black |3 5
® @ 4 Yellow Yellow | 4 00
@ ® 5 Gray Gray |5 © g0
©s @) 6] Pink 7 7 Pink |6 050
7 Blue / Blue 7
Female 8 Red </ Red |8 Male
Shield * Shield

Twisted pair wires are white and red, brown and blue, black and yellow, and gray and pink

If the length of the F39-JDOA single-ended connector cable is insufficient, use 1 or more F39-JDOB
double-end connector cables to extend the length, as required. The total cable extension length must
be 30 m max.

<Connection example>

Emitter Cable is gray Model F39-JDOB-L(Gray) Model F39-JDOA-L(Gray)
0 P
Double-ended connector cable Single-ended connector cable
Model F39-JDIB Model F39-JDOA
Ll | |71:ZI]]
Receiver  Cable is black Model F39-JDOB-D(Black) Model F39-JDOA-D(Black)

F3SJ-E/B

User’s Manual

81



Wiring/Installation

When you need to use a cable that is not specified by OMRON, use a cable that satisfies the following

specifications.

<Extension cable>
Easy Type
1. Emitter : 5-wire (0.12 mm2 or larger x 1 pair, 0.12 mm2 or larger x 3, conductor resistance 0.146
ohms/m max.)
Receiver : 6-wire (0.12 mm2 or larger x 3 pairs, conductor resistance 0.146 ohms/m max.)
2. Emitter : Communication lines (+) and (-) must be used as twisted-pair lines.
Receiver : Communication lines (+) and (-), safety output lines 1 and 2 must be used as twisted-pair
lines.
Basic Type
1. 8-wire (0.3 mm2 or larger x 4 pairs, conductor resistance 0.058 ohms/m max.)
2. Braided shield
3. Connect the pin No. 7 with the shield line.
4, Communication lines (+) and (-), 24 V and 0 V lines must be used as twisted-pair lines.

(2]
=
Q
T
(=g
®
=
W
=
=}
«Q

A
\
a Do not use cables in the same conduit as high voltage or electric power lines.

z

CHECK!
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Input/Output Circuit and Applications

Input/Output Circuit

Easy Type

B Entire circuit diagram
The entire circuit diagram of the Easy Type is shown below.

F---T T T T T T T T |
: Indication :
| o A~ Brown +24 VDC
| ~ N
: | :
I Test Input Black Testinput
! Emitter Circuit :|
| Main Circuit 1
| |
: :
Q | |
=2 1 |
3 | ]
T
P ] ]
o
o | 0
'S | |
: :
_g | ~ Blue
c I hd
= et O-Ommmmmmmmmmmm o 4
8 Gray Pink
S Communication line (+) Communication line (-)
c
- Gray Pink
a) jmmmmmm oo O-O=mmmmmmmmmmm o a
3 : o A Brown
c " N
= | |
! |
! |
: - I
| Receiver 1 :
: Main Circuit 2 é White Safety output 2
|
! {* ¥
, : [
|
: : A Black Safety output 1
1 L |
: Receiver 4‘5 i% T
Main Circuit 1| 1
|
. ! [Load]
! ]
! ]
: ﬁ- I
|
| Indication I
! A Blue oV
O e L

W Input circuit diagram by function
The input circuit diagram of the Easy Type by function is shown below.
<Input Circuit (Test Input)>

) W

+24 VDC

I
|
| |
! . ! Short circuit current 3 mA
I Emitter 1
I | Main |
: Circuit :
| X
! |
I |
| T oV
|
F3SJ-E/B
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Input/Output Circuit and Applications

Basic Type

B Entire circuit diagram
The entire circuit diagram of the Basic Type is shown below.
The numbers in the circles indicate the connector's pin numbers.
The names in the brackets [ ] indicate signal names for muting system.

| e |
! Indication !
| |
| (5 Brown +24 VDC
| < N
I I
| Test Input Black Test input
| Circuit 3 | .
| ) H nterlock select input
| Emitter Interlock Select . White [Muting input 1]
I Main Circuit Input Circuit
: Reset Input zll Yellow Reset input
|
1 | (@)
| | Not used >
: :; Red [Muting input 2] ol
I Q o
| | "_h
| | Bl
1 /7\ ue 5
1 .
e BADmmmmmmmm e :.r\ Shield S
Gray Pink .-6..
Communication line (+) Communication line (-) g
Gray Pink 2
i——m - ©-L@-——————m—m=——— 5
o 5, Brown (2]
™~ =
2
B e Red' £ ternal device ~

Circuit

monitoring input

I
]

Receiver B |
Main Circuit 2

N
|
®
|
|
|
o
oS
|
|
|
|

1|

|| /!,? Black Safety output 1

\lj

|

|

|

|

|
@

|

|
0,

White Safety output 2

Receiver - 4‘%‘ 4
Main Circuit 1
.,
!

[esd]

Yellow Auxiliary output

Blue oVv

L - “\__ Shield et
B Input circuit diagram by function
The input circuit diagrams of the Basic Type by function are shown below.
<Input circuit (Test, Reset or Interlock Select input)> <Input circuit (external device monitoring input)>
[ i I [T 1
| ¢ 1 +24 VDC | ¢ t +24 VDC
I ! I ! ! I
: . : Short circuit current: : : Short circuit current:
| Emitter \ 3 mA | Receiver | 5mA
| Main : , |Main T
| Circuit | 1 | Circuit |
: ¥ ! ¥
I I I I
I I I I
I 1 oV I t oV
I I I I
F3SJ-E/B
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Input/Output Circuit and Applications

Wiring Examples

Examples of a motor control system using the F3SJ-E/B are shown below. This chapter shows examples
equivalent to ISO 13849-1 (Category 4, PLe).

Using F3SJ-E Only
| D

+24V

Receiver

+24V +24V

1 (m KM %ﬁf

| D

Communication line (+) (Gray)

Communication line (-) (Pink)

KM2
Q £} s 1c3 o 3 ke k2
5 sl & g SlE& EEy =
o > bog e 2 3= 3= >
o 3 > = o
£} £ 3 3|3 3 K1 K3 K3
I 3 : Y3 & O]
h e K3,
E K1 |K3 K2 (K3 K2 @ @
=4
>
@ s1R\
,T K1 K2 K3
Q
3 +24 VDC
o] Power
o supply
b _T_ oV =
S1 : External test/lockout reset switch —=
S2 : Reset switch
K1, K2, K3 : Safety relay with force-guided contact (G7SA)
KM1, KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor
M : 3-phase motor
Unblocked  —i - i
nblocke: |—‘—| ,—‘—|
Blocked ; ; f ;
1 1 1 1 1 1
External test switch / lockout reset switch ' toa
O AL id
1 1
External test switch E E H E i_| E
A
Safety output | . !
1 1 1 1 1
K3 N.C. contact |_| | |
1 1 1 1 1
1 1
K3 N.O. contact |—I H |—I H |—I
1 1 1 1 1
1 1 1
K1,K2 N.C. contact [ ] ! ! !
1 1 1 1 1
K1K2N.O. contact —Li | - i
! 1 1 1 1
KM1KM2 N.C. contact [] | | | |
1 1 1 1 1
KM1,KM2 N.O. contact ! ! !_! !
:\1 '
a Enable reset switch S2 for long enough with the consideration of the operating time or recovery time of each relay that
<) Yyou use.
CHECK!
F3SJ-E/B
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Input/Output Circuit and Applications

Using F3SJ-B Only

B Basic system

- Manual reset mode
- Using external device monitoring function

Receiver

F39-JDOA-L F39-JDOA-D

Communication

line (+) (Gray)
o 3| 555 | % o Communication €| 8% BRtIRE
2 8l 25/23|8¢2 e () (Pik) 3 | 3¢ 2 E-g 3< [3)
g 3| 285 g 8% g|35] #3932 =
N > gl <=2 |2 S
| — Q S 2l S cc 3| @ = o]
2 € |ge S g€e/ S5 | KM1 o
3 5 Tl EE(kM1Bl @ | & o
zZ° S ] b -‘h
| c
5\ ] o
KM23 s
=4
>
J_ «Q
il m
Ii X
Q
+24 VDC|— [N ] ouTt 3
Power -g
Suppl PLC 1]
PPl ov 1]

Unblocked [
Blocked

S1 :External test switch (connect to 0V if a switch is not required)
S2 :Interlock/lockout reset switch
KM1, KM2 :Safety relay with force-guided contact (G7SA)

or magnetic contactor

External test switch (S1)

TR

Y ) R
Y S

KM3 :Solid state contactor (G3J)
Reset switch (S2) |_| H M :3-phase motor
H PLC :Programmable controller

Safety output (Used for monitoring -- not related to safety system)

1T
T
a0

KM1,KM2 N.O. contact

KM1,KM2 N.C. contact |

PLC input * [

O

PLC output

I

* Auxiliary output gives inverted signal of safety output.

F3SJ-E/B
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Input/Output Circuit and Applications

B Muting system

- Does not use external device
monitoring function

Receiver

F39-JDOA-L F39-JDOA-D

Feedback loop

Communication line (+) (Gray)

Communication line (-) (Pink

2 =) o x| T+ = =l 7 33| =% B
2 Bl E| 57| 37| E | 7| 83| 33| &
o MR @ e ol S | 22| £ g
~ = 2 > o [=3) 3 e 2 ~
5 = 5 - = = £ = 2 -
2| £| 3 3 + + 2 K1 [k3 > K3
5| 2| *° | % g g K2
=| 3 2 : 8
= k]
2] 5
= ]
S :
- B1 A11 s1h\ s3 £ @D K1
o = K3
- ]
L L L +24 VDC
g Power
=. supply
5 °
@ 1
;‘ S1 : External test switch (connect to 0 V if a switch is not required) =
Q S2 : Reset switch
3 S3 : Lockout reset switch (connect to 24 V if a switch is not required)
T A1 : Contact by muting sensor A1 +24 V +24 'V
[1] B1 : Contact by muting sensor B1
® K1,K2,K3 : Safety relay with force-guided contact (G7SA)
KM1,KM2 : Safety relay with force-guided contact (G7SA) or magnetic contactor
ML : External indicator "
M : 3-phase motor

KM2

e

*1. Also used for override input.
*2. Under muting system, connect to 0 V as the external device monitoring cannot be used.

Unblocked
Blocked

}_
1
}
I

Reset switch
(82)

B

B

External test switch
(81)

A Iy i

Safety output [ T ,_.—l
K3 N.C. contact [] ] | i |
K3 N.O. contact _[ | [] [] i
K1K2N.C.contact [11 [ 11 [ ] i )
|
K1K2N.O. contact 4| [ [+ ]

KM1,KM2 N.C. contact
KM1,KM2 N.O. contact

Muting input 1

Muting input 2

i

External indicator

AV
N
= R Enable reset switch S2 for long enough with the consideration of the operating time or recovery time of each relay that
<) Yyouuse.
CHECK!
F3SJ-E/B
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Shield

Muting system

F39-JDOA-L

Muting input 2 (Red)
Muting input 1 (White)

Test input (Black)

*1

Input/Output Circuit and Applications

- Does not use external device monitoring function

Receiver

Communication line (+) (Gray)

F39-JDOA-D

*1

KM1

KM2

Reset input (Yellow)

+24 V (Brown)

Communication line (-) (Pink

T

KM2

*2
(Black)
Shield

+24 V (Brown)
Auxiliary output
(Yellow)

Safety output 1
0V (Blue)

/72\\ Safety output 2 (White)

@)
=/
®
®

External device monitoring input (Red)

@

=
—

7))

+24 VDC

Power
supply

oV

|||—o

S1 : External test switch (connect to 0 V if a switch is not required)

S2 : Lockout reset switch (connect to 24 V if a switch is not required)
A1 : Contact by muting sensor A1
B1 : Contact by muting sensor B1
KM1,KM2: Safety relay with force-guided contact (G7SA) or magnetic contactor

ML : External indicator
M : 3-phase motor

*1. Also used for override input.
*2. Under muting system, connect to 0 V as the external device monitoring cannot be used.

Unblocked
Blocked

External test switch (S1)
Muting input 1
Muting input 2
Safety output
KM1, KM2 N.O. contact
KM1, KM2 N.C. contact

External indicator

=
.

1]

I

]

]

N i

F3SJ-E/B
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Input/Output Circuit and Applications

Connecting a F3SJ-E to Various Controllers
B Connecting a F3SJ-E to a G9SA-301 Controller

- G9SA-301 settings
- Manual reset mode
- Using feedback loop
- Using emergency stop switch

Receiver

Communication
line (+) (Gray)

o - — . . A —_

3 5% c Communication 50| ]

a 28 g line (-) (Pink) 25|35 &

Zm @ 3= 52

> i 220 o 3 >

S @ > 2 z °
9} N & |5
5 ’ ’

(2]
o }_\ KM1 %ﬁ?
-
o
' KM2
E """ 77770
1
— 1
= +24VDC [ !
=] Power I
«Q Supply 0V | @
1

m 3
X
3
T ADHA2—(T11
—_— J
13
(7

1
2
3 3
R s ‘5‘ *1 If an emergency stop switch is not used, connect safety output 1 to
T12 terminal and safety output 2 to T23 directly.
S Ké\ 6
S1 : External test/lockout reset switch
(connect to 0 V if a switch is not required)
(P S2 : Interlock reset switch
S3 : Emergency stop switch (force-opening contact) (A165E, A22E)
Model GOSA-301 —L KM1, KM2 : Safety relay with force-guided contact (G7SA) or
= magnetic contactor
M : 3-phase motor
1 1 1 1 1 1 iri
Unblocked | - | i i | - Wiring for auto reset mode
Blocked — — f —t |
External test/lockout reset switch Vo i H o |
| | | | |
1) T T |
Interlock reset switch H ! |—| H ! |—I ! |
(82) T T 1 |
Emergency stop switch [ — — T i
(S3) — — —
1 1 1 1 1 1
Safety output | ] [V 1 v
1 1 1 1 1 1

K1,K2 N.O. contact

1
1
uj

KM1,KM2 N.O. contact

]
i
u

K1,K2 N.C. contact |

KM1,KM2 N.C. contact |

:Ii:i:

F3SJ-E/B
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Input/Output Circuit and Applications

B Connecting a F3SJ-E to a G9SB-301-D
*Thin (22.5 mm thick)

- G9SB-301-D settings
- Manual reset mode
- Using feedback loop
- Using emergency stop switch

Receiver

Communication
line (+) (Gray)

3 ] g2
a Q o| =
> 3 gl I (2)
o £ = = =
i N )
in 3|3 KM1 =2
(%] 2 > (]
R ) 3
5|5 w2 IS
i s
(12 22) N =)
+24VDC D: 3
Power 33! @
supply ovbe—t— | | VT i \ M m
; S g
Q 5
TH| o
SA|
G9SB-301-D
Unblocked ,—l: ] ,_l: ] ,—l: : *1 The G9SB-200-D (17.5 mm thick), with no 33-34 and 41-42, is also available.
Blocked — 1 *2 If an emergency stop switch is not used, connect safety output 1 to T12
! ’ >
External test/lockout reset switch N : i—l i terminal and safety output 2 to T22 directly.
(1 T T
. 1 1 1 1 1
Interlock reset switch 10 |:| ! 1 s1 : External test/lockout reset switch
(S2) [ [ [ (connect to OV if a switch is not required)
. - (— ! S2 : Interlock reset switch
T T T T T
Emergency stop swg%h [ Lt L L | S3 : Emergency stop switch (force-opening contact)
(3) L I i (A165E, A22E)
Safety output | T 10T KM1,KM2: Safety relay with force-guided contact (G7SA) or magnetic contactor
[ [ [ M : 3-phase motor
1 1 1 1 1
K1,K2 N.O. contact [ |

T
1

KM1,KM2 N.O. contact
1 1 1

1
K1,K2 N.C. contact |_|
1 1 1 1 [
KM1,KM2 N.C. contact |_|
' vt 't

M L!  Use G9SB-301-B for auto reset with three N.O. and one N.C. contacts.
@) Use G9SB-200-D for manual reset with two N.O. contacts, or use G9SB-200-B for auto reset with two N.O. contacts.

CHE‘(‘;‘K‘ For more information, visit OMRON's website at http://www.omron.com/
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Input/Output Circuit and Applications

B Connecting F3SJ-E to a G9SX-AD322-T15

*Can be configured for partial control and total control
*Can be extended to connect a door switch or a relay unit

- G9SX-AD322-T15 settings
- Manual reset mode
- Using feedback loop

Receiver

Communication
line (+) (Gray)

@ - oot = - ~|
) ERS Qommunlicatlon S ‘5% ND| B
o £ s line (-) (Pink) o a® 3c| 2 Feedback loop
L 5| =l &2 ik
o 2 > - o >
< ° 2 ©
n

‘ ‘ ‘ Motor controller (—834

KMMWY Ki
M2 K

SN
iy K M4
AND

s1
-

sojdwex3g Bulipn VJe;deuo

+24 VDC
Power OFF
supply 0V
Model G9SX-AD322-T15
S1 : External test/lockout reset switch
(connect to OV if a switch is not required)
= KM1 to KM4 : Safety relay with force-guided contact (G7SA)
or magnetic contactor
Motor controller M1, M2 : 3-phase motor
(operation command) PLC : Programmable controller
(Used for monitoring -- not related to safety system)
Safety output Wiring for auto reset mode

Feedback loop
===

1 1
KM1,KM2 N.C. contact !

1

t

1

KM3,KM4 N.C. contact
KM1,KM2 N.O. contact

KM3,KM4 N.O. contact i

Motor operation command i

|

I

Motor rotation

1T

OFF-delay time

S2 : Reset switch

F3SJ-E/B
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Input/Output Circuit and Applications

B Connecting a F3SJ-E to a G9SP
*Emergency stop switch can be connected
*Door switch, two hand control, single beam sensor, or relay unit can be used in combination with
G9SP.

- GOSP settings
- Manual reset mode
- Using feedback loop

Receiver

D
| D
D

Communication line (+) (Gray)

Communication line (-) (Pink

T = < < = m o
& k: 3 §| s £ a
g g a a| z S g

IS 3 > > N o~ > )

c < < 5 =

2 3 | Og| ¢ 3

9] o ] b o]

= > > -

o k) 2]

3 3 "_h

ss|3\ s

—]

a

+24 VDC m

Power %

suppl Q

—T_ oV pply 3

= S

(13

(7

+24 VDC

Power
0 Vsippiyl 0 Vspf;%?;c

1
Feedback loop

Unblocked | T | T i | — | S1 : Emergency stop switch (force-opening contact) (A165E, A22E)
Blocked : ' : — : ; S2 : Reset switch
. [ ' [ [ S3 : External test/lockout reset switch
External test/lockout reset S\?llstgl’; E E E !_l E E (connect to 0 V if a switch is not required)
. b - Lo KM1, KM2 : Safety relay with force-guided contact (G7SA)
Reset switch H '] |—| ! H ! or magnetic contactor
(S2) T o I M : 3-phase motor
Emergency stop switch | E E E E E i
(81 Lo Lo o
Safety output | C v 1 e
1 1 1 1 1 1
1 1 1 1 1 1

]
]
o

KM1,KM2 N.O. contact

I

KM1,KM2 N.C. contact |

F3SJ-E/B
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Input/Output Circuit and Applications

Connecting a F3SJ-B to Two Muting Sensors

- F3SJ-B settings

- Muting system

- Does not use external device monitoring function
- G9SX-AD322-T15 settings

- Auto reset mode

- Using feedback loop

Receiver

F39-JDOA-L F39-JDOA-D

Communication
line (+) (Gray)

- o~
I b
2 g 3| 2| g| Communication <| 83| 2% o)
= o gl £| 38| lne()(Pink) B|3FLl 53 3s Feedback oo
5| 8 €| 2f g 5| | moenw g5Y Tgkal 251D 5 Fesduccio °
> i | = I|=3 2 ° i
5 g 5| = ZlEE] = = !
Py = (3}
5 gl & & NEER 3 KM1,
¢l o * o=l 2 » |
g £ g = i s34
£ | 2
E] 2 s M2, Motor controller [&—
= £ |
1
1
1
1
1

KM1 Kmaﬁ
! e KM2 KM4
ND
PN m
Open Open OFF
Muting
sensor

PNP output Control circuit

&
e

I
I

Reflector

+24 VDC Model G9SX-AD322-T15
Power
Supply 0V

sojdwex3g Bulipn VJe;deuo

Il
<]

Motor controller S1 : External test switch (connect to 0 V if a switch is not required)
(operation command) S2 : Lockout reset switch (connect to 24 V if a switch is not required)
KM1 to KM4 : Safety relay with force-guided contact (G7SA) or magnetic contactor
M1, M2 : 3-phase motor
ML : External indicator
PLC : Programmable controller

(Used for monitoring -- not related to safety system)

*1. Also used for override input.
*2. Under muting system, connect to 0 V as the external device monitoring cannot be used.

T ' ' ' Wiring for manual reset mode

Unblocked i—| |—| |—| _________ =

Blocked

Feedback loop
r——=—/1

Muting input 1

Muting input 2

|
Safety output |_| !
1
1
KM1, KM2, KM3, KM4 N.O. contact _[ ] '

KM1, KM2, KM3, KM4 N.C. contact |—| I_I

KM1

=

I

I

I

I

I
KM2 |
I

I
KM3 |
I

I

KM4

Y

External indicator

S3 : Reset switch

F3SJ-E/B
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Input/Output Circuit and Applications

Connecting a F3SJ-B to Four Muting Sensors

- F3SJ-B settings

- Muting system

- Does not use external device monitoring function
- G9SX-AD322-T15 settings

- Auto reset mode

- Using feedback loop

Receiver

F39-JDOA-L F39-JDOA-D

Communication
ine (+) (Gray)

-/ - [
3 o| T(5%[ss| @] S| Communication a7 52oY e T =
£ HEAE BRI line (-) (Pink) 28| 28138 sE| 2| 2 Feedback loop
s 2| Zl52|38 2| & 8% 329 23(8| 5| IS . 34
>l 8=l J| = o5 2% 3| > Motor controller |&—
el BIF = s 2 S8 5 |z > o
g al § ol % [ | & M1
=) IS - %l 3 |3 & KM1 KM3
£ g o 2 -
2 = s KM4
= = g
o
=
KM4 .1 [
T
(=g
" AND (1]
Reflector =
B1 B2 h
OFF E
Workpiece[> g_
«Q
m
X
Al F3SJB A2 3
+24VDC Model G9SX-AD322-T15 T
Power (13
Supply 0V (7]
Motor controller S1 : External test switch (connect 0 V if a switch is not required)
S2 : Lockout reset switch (connect to 24 V if a switch is not required)

(operation command) KM1 to KM4 : Safety relay with force-guided contact (G7SA)

or magnetic contactor

M1, M2 : 3-phase motor
ML : External indicator
PLC : Programmable controller

(Used for monitoring -- not related to safety system)

*1. Also used for override input.
*2. Under muting system, connect to 0 V as the external device monitoring
cannot be used.

! ! ! Wiring for manual reset mode
Unblocked
bogked 1L i

A1 Safety output

Feedback loop
| i |

B1 Safety output

B2 Safety output

A2 Safety output

Muting input 1

Muting input 2

Safety output |_|
KM1, KM2, KM3, KM4 N.O. contact ||

KM1, KM2, KM3, KM4 N.C. contact

S3 : Reset switch

External indicator

]

F3SJ-E/B
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Input/Output Circuit and Applications

Connecting a F3SJ-B to Various Controllers
B Connecting a F3SJ-B to an F3SP-B1P

*Connector can reduce wiring time
*Safety relay included

: > - Manual reset mode
g g - Using external device monitoring function
E|l > |8
o 4
PLC
F39-JDOB-L F39-JDOB-D
IN1 || IN2 ouT
Ve
(2] S1 I S J KM3
= bl it e
B
=3
2 ~—G DI
L ® Interlock  Test Reset Auxiliary
ami BN Safety Safety ) output KM
§ v Qutput 1 guiput2 K1 o \] \] \] 7
E L
- KM2
8 ) i Y i Y K2 \ \ \
NT—————— 1 [ h vy vy External device
m 3 monitoring
X
® 4
3 (p2~PE
'% F3SP-B1P -
= 1
(7] H KM1 S1 : External test switch
+24 VDC —— H S2 : Interlock/lockout reset switch
Power Feedback loop ' KM KM1, KM2 : Safety relay with force-guided contact (G7SA)
supply I or magnetic contactor
1 KM3 : Solid state contactor (G3J)
toooooo M : 3-phase motor
PLC : Programmable controller
(Used for monitoring -- not related to safety system)
Unblocked | — | : i | :
[ [ [ ..
Blocked 1 H— Wiring for auto reset mode
1 1 1 1
External test switch (S1) [ | I_I . e e e e e ———
1 : 1 : 1 I— I
Reset switch (S2) |—| ! |_| |—| ! |—| I I
[l [l [l [l [l I
1 ! 1 | 1
Safety output ,_| |
T T T T T
1 1 1 1 1
K1,K2 N.O. contact |_|
1 1 1 1 1
KM1,KM2 N.O. contact !_! — : Interlock
[ Vo ! select
K1,K2N.C.contact [ | [ L | | [ —_—d
Lo Lo i
KM1,KM2 N.C. contact | | | || | Wiring when not using external device monitoring function
1 1 1 1 1
PLC input 1* | | | | | r—- === T
. . \ | External device |
PLC input 2 !_! L1 . monitoring
1 | 1 | 1
1 1 1
PLC output : |_! : ,_! : ,_l
* Auxiliary output gives inverted signal
of safety output.
K3
~ - It cannot be used as a muting system when F3SP-B1P is used.
N— . .
Q (1 a} Muting Function p.22
- The combination o -B an - is ending approval. (As of February
CHECK! -Th binat f F3SJ-B and F3SP-B1P is CE d I. (As of Feb 2011
F3SJ-E/B
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Input/Output Circuit and Applications

B Connecting a F3SJ-B to a G9SA-301

- F3SJ-B settings

- Auto reset mode

- Does not use external device monitoring function
- G9SA-301 settings

- Manual reset mode

- Using feedback loop
- Using emergency stop switch

Receiver

F39-JDOA-L F39-JDOA-D

Communication

line (+) (Gray) PLC
HES INT][IN2] [OUT
el e 2 = =) _ = | ~ = —
° 3 el £| £ Communication S| 83 g‘g; ¥l e g 2
= 3 S Z 8| meeeing  B|3xRS2|38| 2E| &| =
) > 5 5 o Sl o=[(X30| =m _Q.; £ %)
8| z| B g = LI°512°Z|3- 39 >
g & o 5| 3 R 3)
= - @ @ N ol 2 1) . . . .
AN % 5 —7A=..4.. 3
"’"\"’ B 5 Lh—Red T
= £ @
."1'2""'"""":‘1 KM1%ﬁ §
! =
1 1 —
+24 VDC} [ | =]
KM2 A—\—\_
Power Feedback loop. 11 , @
supply g v/ ! ! 1
L TKM1, ' I m
! -
: : Q
1 7kM20 3
L ? =1
A1 A2 T11 (]
(7]

1 *1 If an emergency stop switch is not used, connect safety output 1 to

2 T12 terminal and safety output 2 to T23 directly.

3

Y 4

g S1 : External test switch(connect to 0 V if a switch is not required)
S2 : Interlock reset switch
S3 : Emergency stop switch (force-opening contact) (A165E, A22E)
S4 : Lockout reset switch

(P12 (connect to 24V if a switch is not required)

KM1, KM2 : Safety relay with force-guided contact (G7SA)

Model G9SA-301 = or magnetic contactor

KM3 : Solid state contactor (G3J)
M : 3-phase motor
PLC : Programmable controller

(Used for monitoring -- not related to safety system)

Unblocked |
Blocked

External test switch

(81)

Interlock reset switch

(82)

Emergency stop switch |
(S3)

Safety output [

Wiring for auto reset mode

T
0 S 0 O

|
[T

O A S % O

K1,K2 N.O. contact

1
T

]
i
n

KM1,KM2 N.O. contact

K1,K2 N.C. contact |

KM1,KM2 N.C. contact |

b

PLC input 1 *
1 1
1 1
PLC input 2 1 0 N A
1 1 [ 1 1 1
1 1 1 1
PLC output : H H ,_l . H
1 1 1 1 1

* Auxiliary output gives inverted signal of safety output.

F3SJ-E/B
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Input/Output Circuit and Applications

B Connecting a F3SJ-B to a G9SB-301-D

*Thin (22.5 mm thick)
- F3SJ-B settings
- Auto reset mode
- Does not use external device monitoring function
- G9SB-301-D settings
- Manual reset mode
- Using feedback loop
- Using emergency stop switch

Receiver

F39-JDOA-L F39-JDOA-D

Communication

(S1)

line (+) (Gray) PLC
Communication
line (-) (Pink
o s[5 2 5| gl 8 33l-goe o g LhwliNal OUT
o S| o §| 2| Z| = 3¢ £38|3 8|28 2| 2
szl Z| af 2 2|8 87 39|2n|22| B| §
Ng Z| = 3| o 53 2|37
> 3| Z| 2| g T gas|s |2 | >
ol g| & £ 3|=> sgz 8|8 |
- @ @ o % £ T
g 8l =L 3% D %
~[\' = S g
wp\w g e KM3 = T
=
(2]
5
ko] N N 12 KM1
8. 112} 22 !
e p+24 VDC | : KMZQ&
lh ower | [ | | | Feedbacklo ik S3,
supply i
oV T—7T1 | | v | Tkmn| e
s = |
= ‘
3 A B~ E)—D——()T—— M
@ < @
m TH
X
g SA
j=2
13
(7
G9SB-301-D
Unblocked — I—l—l' ] ,—l—l' : *1 The G9SB-200-D (17.5 mm thick), with no 33-34 and 41-42, is also available.
Blocked L L L L *2 If an emergency stop switch is not used, connect safety output 1 to T12
. [ | terminal and safety output 2 to T22 directly.
External test switch 1 '
i
1

1 1 1 1
1 1 1 1
1 1 1 1
L L L
1 1 1 1 1
1 1 1 1
Interlock reset switch |_| | |_| I] | |_| S1 : External test switch (connect to OV if a switch is not required)
L L -
(S2) T TR T S2 : Interlock reset switch
X : : : : : ! S3 : Emergency stop switch (force-opening contact)
Emergency stop switch [ | | | ] (A165E, A22E)
(S3) v Vo L sS4 : Lockout reset switch (connect to 24V if a switch is not required)
Safety output [ ] [T 1] | KM1,KM2 : Safety rel_ay with force-guided contact (G7SA)
T [ [ or magnetic contactor
— — t KM3 : Solid state contactor (G3J)
K1,K2 N.O. contact | |_| M : 3-phase motor
i - . PLC : Programmable controller

(Used for monitoring -- not related to safety system)

T
1
T

KM1,KM2 N.O. contact

1
K1,K2 N.C. contact
1

KM1,KM2 N.C. contact

il
il

I

PLC input 1 *
PLC input 2 |_| '_I I_l
1 1 1 1 [
PLC output : H ! |_| : n

* Auxiliary output gives inverted signal of
safety output.

! Use G9SB-301-B for auto reset with three N.O. and one N.C. contacts.
@) Use G9SB-200-D for manual reset with two N.O. contacts, or use G9SB-200-B for auto reset with two N.O. contacts.

CHE‘(";K‘ For more information, visit OMRON's website at http://www.omron.com/

F3SJ-E/B
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Shield

Input/Output Circuit and Applications

B Connecting a F3SJ-B to a G9SX-AD322-T15

*Can be configured for partial control and total control
*Can be extended to connect a door switch or a relay unit

- F3SJ-B settings

- Auto reset mode

- Does not use external device monitoring function
- G9SX-AD322-T15 settings

- Auto reset mode

- Using feedback loop

Receiver

F39-JDOA-L F39-JDOA-D

Communication
line (+) (Gray)

Communication
ine (-) (Pink’

~/ =
(=l = 2 2] < cf 3 3 = o] o] =B
HEIR R | g 45 23 2
Sl = g g g & &l o3 =l o 2= @ Feedback loop
> 3 s 2| g € Ql1sa bt = S| | T EEEES A
I 3| g| € > 3| — ~ '
ol g £ £ g > =185 gl 5 5 o \ [e)
= a2l sl 2 F NEES o & a M1 !
S| & gl g| ¢ ¥les| 2 5| £ ! =
z x| x ;‘:’E 8| o s} : (Y]
- i EHE= = T
5 8 i £ 38 2 M2 [Motor controller [&=—= S34 =3
2 © T 1 (1]
= (%] %] ! =
| KM1 KM3W S
g KM2 s
AND =
=]
«Q
+24 VDC
Power OFF m
supply g v/ ®
j=J
(13
(7
G9SX-AD322-T15
S1 : External test switch
\l/ (connect to 0 V if a switch is not required)
= S2 : Lockout reset switch

(connect to 24 V if a switch is not required)
KM1 ~ KM4 : KM1 to KM4: Safety relay with force-guided contact (G7SA)
or magnetic contactor

M1,M2 : 3-phase motor

PLC : Programmable controller
(Used for monitoring -- not related to safety system)

Safety output l—l Wiring for manual reset mode
i 1
KM1,KM2 N.C. contact | .
! 1
KM3,KM4 N.C. contact . | [
i i
KM1,KM2 N.O. contact

|

|

|

|

|

,—-—l' |
KM3,KM4 N.O. contact i I
|

|

|

|

|

|

|

Motor controller
(operation command)

Motor operation command

Motor rotation

OFF-delay time

S3: Reset switch

F3SJ-E/B
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Input/Output Circuit and Applications

B Connecting a F3SJ-B to a G9SP
*Emergency stop switch can be connected
*Door switch, two hand control, single beam sensor, or relay unit can be used in combination with
G9SP.

- F3SJ-B settings
- Auto reset mode
- Does not use external device
monitoring function
- G9SP settings
- Manual reset mode
F39-JDOA-D - Using feedback loop

Receiver

D
| D
D

F39-JDOA-L

Communication line (+) (Gray)

Communication line (-) (Pink)

- — ~ —_ - — _ — —~ — — = Ny -
= [ - ) X = c c| 97 = x ) [ =
2l a| &| E| & &| s s| S8 3| 3| 2| 2| 2
5 o x s @ 3 < o & T ) = a »
ko] =2 = > 4] 0| ©«= > a =
2] Zl 2| s = I Slsal | <=| « 2
> e 3 3 £ 3 > > c < =] 5 = o
o 5| £| 3| £ & § 22| 5| 2 &
5 < £ ] 5
-1 2 3 *f| 3 a5l 2| 3 3
(o] © 3 = 5 2 2
= @ o4 S = 9] 9]
X~ S = 2 Q2
I 5 el 3| & &
2 <
s 2
— £
=3 SBIA\ S4
=]
«Q
m
g ® +24 VDC
3 Power
suppl
-g . pply
2 1
m —

Power
0 Vsupply

Feedback loop

Unblocked | E | E i | E E | S1 : Emergency stop switch (force-opening contact) (A165E, A22E)
Blocked — — — S2 : Reset switch
External test switch vl ! i_l Vo S3 : External test swit_ch (connectto 0 V ifa_l switc_h is pot requireld)
(S3) — (R — S4 : Lockout reset switch (connect to 24 V if a switch is not required)
) . [ Vol KM1, KM2 : Safety relay with force-guided contact (G7SA)
1 1 1
Reset swgczh |—| [ |—| | |—| 1 or magnetic contactor
(82) Lo b Vo M : 3-phase motor
1 1 1 1 1 1
Emergency stop switch | T ' L
(CU) Lo Lo i
Safety output | Ll [C 1]
1 1 1 1 1 1
1 1 1 1 1 1
KM1,KM2 N.O. contact ] I
1 1 1 1 1 1
1 1 1 1 1 1
KM1,KM2 N.C. contact [__] | I I
1 1 1 1 1 1

F3SJ-E/B
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Checklists

Pre-Operation Checklists

Make sure to test the operation of the F3SJ-E/B after installation to verify that the F3SJ-E/B operates as
intended. Make sure to stop the machine until the test is complete. Unintended function settings may cause a
person to go undetected, resulting in serious injury.

After installation, the highest level administrator must use the following checklist to verify the operation,
placing a check mark in each of the boxes.

Checklists

Bl Installation condition check

O The machine itself does not prevent the operation of safety functions such as stopping.

O The hazardous part of a machine cannot be reached without passing through the detection zone of
the F3SJ-E/B.

O The system is configured so that the F3SJ-E/B can always detect a worker who is working in the
hazardous zone.

O The interlock reset switch is installed in a location that provides a clear view of the entire hazardous
zone and it cannot be activated from within the hazardous zone.

O Safety distance has been calculated. Calculated distance: S = ( ) mm

O The actual distance is equal to or greater than the calculated distance. Actual distance = ( ) mm

[0 Reflective surfaces are not installed in prohibited zones.

O Not installed in a reflective configuration.

O When muting function is used, a muting sensor must be installed so that muting state should not
occur when a human body enters a detection zone of F3SJ-E/B by mistake.

O When muting function is used, a muting sensor must be installed so that muting state should not
occur when a human body enters a hazardous zone of a machine.

O When muting function is used, muting state can be checked from where a worker operates or adjust
the machine.

O A muting sensor consists of two independent devices.

O Not used in flammable or explosive atmosphere.

sisio9ay, uonesadQ-aid g.la;dqu

B Wiring check before power is turned ON

OPower supply unit must be dedicated to electro-sensitive protective equipment such as F3SJ-E/B and
safety controller, and must not be connected to other devices. It must have tolerance against total
rated current of devices if it is connected to multiple devices.

OThe power supply unit provides 24 VDC while complying with the EMC Directive, Low Voltage
Directive, output holding specification.

OThe power supply polarity is not connected in reverse.

OEmitter/receiver cables are properly connected to the respective emitters/receivers.

ODouble insulation is provided between input/output and hazardous voltage (commercial power
source, etc.).

OOQutputs are not short-circuited to +24 V line.

OLoads are not connected to the +24 V line.

OAIl lines are not connected to commercial power source.

OModel of emitter and receiver must be the same.

OWhen two or more sets of F3SJ-E/Bs are used, they are series-connected or mutual interference
prevention measures are taken.

OWhen two or more sets of F3SJ-Bs are used in series connection, a PNP type must not be connected
to an NPN type, and vice versa.

OA secondary sensor farthest from its power supply has either of the following:

*Cap

*Key cap for muting
ONeither connector nor bracket must be loose.
OAuxiliary output must not be used as safety output.

F3SJ-E/B
1 02 User’s Manual



Checklists

OPower supply's 0 V must be grounded.
OWiring must not be bent, cracked, nor damaged.

B Operation check while the machine is stopped

OThe test rod is not deformed.
Use a test rod with an appropriate diameter for inspection.

OThe sensor can detect a test rod wherever it is in the detection zone. In other words, when a test rod
is inserted into the detection zone, the stable-state indicators (STB) turn off and the ON/OFF output-
state indicators turn red.

OWhen the external test function is used:
ON/OFF-state indicators turn red when the test input line is short-circuited to Vs-3V to Vs.

OWhen the external device monitoring function is used:
When the F3SJ-B is blocked and the external device monitoring input terminal is open, it enters a
lockout state.

OWhen the manual reset function is used:
After the F3SJ-B is turned ON, the ON/OFF-state indicators must remain red, even if the F3SJ-B is
not blocked. The reset input must turn the ON/OFF-state indicators to green.

After that, when the F3SJ-B is blocked and returned to unblocked state when the ON/OFF-state
indicators are green, the ON/OFF-state indicators remain red. The reset input must turn the ON/OFF-
state indicators to green.

OWhen using muting lamp:

Under muting state, a signal that indicates muting state is output to the auxiliary output.
Under override state, a signal that indicates override state is output to the auxiliary output.

€ (e
s)sio9ay) uonesadQ-aid gJa1deqo

B Checking that hazardous parts stop while the machine operates

OThe hazardous parts stop immediately when a test rod is inserted into the detection zone at three
positions: "directly in front of the emitter", "directly in front of the receiver", and "between the emitter
and receiver". (Use the appropriate test rod.)

OThe hazardous parts remain stopped as long as the test rod is in the detection zone.

OThe hazardous parts stop when the power of the F3SJ-E/B is turned OFF.

OThe actual response time of the whole machine is equal to or less than the calculated value.

F3SJ-E/B
User’s Manual 1 03
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Checklists

Maintenance Checklists

Perform daily and 6-month inspections for the F3SJ-E/B. Otherwise, the system may fail to work properly,
resulting in serious injury.

Do not try to disassemble, repair, or modify this product. Doing so may cause the safety functions to stop
working properly.

To ensure safety, keep a record of the inspection results.
When the user is a different person from those who installed or designed the system, he/she must be properly
trained for maintenance.

Checklists

B Inspection at startup and when changing operators

OThere is no approach route other than through the detection zone of the F3SJ-E/B.

OPart of the operator's body always remains in the detection zone of the F3SJ-E/B when working
around the machine's hazardous part.

OThe actual safety distance is equal to or greater than the calculated value.

OThere must be no dirt on or damage to the optical surface and spatter protection cover (F39-HBOOO,
sold separately) of the F3SJ-E/B.

COOON/OFF-state indicators turn red when the test input line is short-circuited to Vs-3V to Vs.

OWhen muting lamp is used, a muting lamp must be clear and free of dirt or degradation.

OThe test rod is not deformed.

OWhen the manual reset function is used:
After the F3SJ-B is turned ON, the ON/OFF-state indicators must remain red, even if the F3SJ-B is
not blocked. The reset input must turn the ON/OFF-state indicators to green.
After that, when the ON/OFF-state indicators are green, block the F3SJ-B and return it to unblocked
state. The ON/OFF-state indicators remain red. The reset input must turn the ON/OFF-state
indicators to green.

OWhen the power of the F3SJ-E/B is turned ON while nothing is in the detection zone, it must operate
as follows:
When auto reset is used: The power indicator and ON/OFF-state indicators turn green within 2
seconds after the F3SJ-B is turned ON.
When manual reset is used: The power indicator turns green and the ON/OFF-state indicators turn
red within 2 seconds after the F3SJ-B is turned ON.

OWhen the power of the F3SJ-E is turned ON while nothing is in the detection zone, it must operate as
follows:
The power indicator and the ON/OFF-state indicator turn to green within 2 seconds after the power
is turned ON.

ONothing should exist in the detection zone and stable-state indicators must turn ON at power on.

F3SJ-E/B
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OThe test rod is detected when it is moved around in the detection zone as shown in the diagram below.
In other words, when a test rod is inserted into the detection zone, the stable-state indicators (STB)
turn off and the ON/OFF-state indicators turn red.

Confirm that hazardous parts should stop while the machine is operating, as shown below.
OWhen muting function is used, installation condition of muting sensor must not be changed.
OWhen muting function is used, muting state can be checked from where a worker operates or adjust

the machine.
ONeither connector nor bracket must be loose.

B Checking that hazardous parts stop while the machine operates

OThe hazardous parts are movable when nothing is in the detection zone.

OThe hazardous parts stop immediately when a test rod is inserted into the detection zone at three
positions: "directly in front of the emitter", "directly in front of the receiver”, and "between the emitter
and receiver". (Use the appropriate test rod.)

OThe hazardous parts remain stopped as long as the test rod is in the detection zone.

OThe hazardous parts stop when the power of the F3SJ-E/B is turned OFF while nothing is in the
detection zone.

s)sipjo8y9 asueuajule gJaldeqo

B Items to inspect every six months or when machine settings are changed
In addition to inspection item at operation start, following items must also be verified.

OThe outputs of the F3SJ-E/B and the machine are properly wired.

OThe total number of times that the control relays/contactors have switched is significantly lower than
their design lives.

OThere is no disturbance light.

OWhen F3SJ-B is connected again, a secondary sensor farthest from its power supply has either of the
followings:
*Cap
*Key cap for muting

OPower supply's 0 V must be grounded.

OWiring must not be bent, cracked, nor damaged.

F3SJ-E/B
User’s Manual 1 05
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Appendix

Troubleshooting

Lockout State

If F3SJ-E/B detects any failure, it keeps safety output OFF and transitions to lockout state. Under
lockout state, the lockout indicators blink or are ON and other indicators blink based on the failure.

Solve the problems based on the table below.

Eliminate the cause of the problem. Then turn the power ON again or reset the lockout state by

providing a test input for Easy type or a reset input for Basic type to restart the F3SJ-E/B.

« Easy Type Emitter Receiver
TOP % g TOP
Top-beam-state indicator (Blue) O gg g O
—|sR .
m O
Stable-state indicator (Green) @m it 22 W@
ON/OFF-state indicator (Green/Red) | [0 i 55 jn
Lockout indicator (Red) wc@: :@M
Power indicator (Green) || [0
POWER| icom
Test indicator (Green) || [0
TEST| CFG
0 [l
U 2 2 U
O O
— ol B -
BTM %g %g BTM
Bottom-beam-state indicator (Blue) || (0| g g |D
& 3 3 &
==
= w0 w (&)
2 3] 8 (L&
* Basic Type Emitter Receiver
or| B Bl
Top-beam-state indicator (Blue) ] g ° [
) a8 &=
o T
Stable-state indicator (Green) @Ta i i w@
ON/OFF-state indicator (Green/Red) @m it it I
Lockout indicator (Red) || [0
Power indicator (Green) w@@n m@M
Test indicator (Green) || [0 0
TEST)| CFG
Muting error indicator (Green) || [T | m@m
Muting input 1 indicator (Green) |} [l % @ ju
1 [N e
Muting input 2 indicator (Green) || [l 5 % u
i ik
BTM %g %é BTM
Bottom-beam-state indicator (Blue) [ (I 5 & ]
:
w =3 A=) oc

F3SJ-E/B
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Top-beam-state indicator (Blue)

Stable-state indicator (Green)
ON/OFF-state indicator (Green/Red)
Lockout indicator (Red)
Communication indicator (Green)
Configuration indicator (Green)

Internal error indicator (Red)

Bottom-beam-state indicator (Blue)

Top-beam-state indicator (Blue)

Stable-state indicator (Green)
ON/OFF-state indicator (Green/Red)
Lockout indicator (Red)
Communication indicator (Green)
Configuration indicator (Green)
Internal error indicator (Red)
Interlock indicator (Yellow)

External device monitoring indicator (Green)

Bottom-beam-state indicator (Blue)



Appendix

Troubleshooting Methods

Identify an error according to the combination of the indicators when the error occurs. See the following
troubleshooting tables to take measures.

—|:|— ON i— Blink I OFF

N

<Indicator status at lockout>

Combination of Indicators and Error Description [Error Description]
TOP i- Cap error
ON i
OFF Safety output error
INT B Input wiri
LK nput wiring error
< EDM i— External device monitoring error
POWER -|:|-
0 COM i- Communication error

Internal error

LOCKOUT _|:|_ H_ I INTERNAL i—

Configuration error of
emitter-receiver combination

Safety output error due to power
supply voltage or noise

ON _
OFF
POWER i— COM i_

INTERNAL i‘

Communication error
due to power supply
voltage or noise

Bunjooyssjqno.y gje;deq:)

Internal error due to
power supply voltage or
noise

43 33 3 3 8 3 3181

<Indicator status at warning>
The combination of indicators when an error occurs and description of warnings [Warning description]

Malfunction due to
N STB i_ ‘ ambient light or vibration
LOCKOUT I POWER -|:|‘ : :
o0 MUTING - ‘ Muting error
ERROR 9

\\\I

<
@] The sensor continues to operate when a warning occurs.

z

CHECK!

F3SJ-E/B
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Appendix

Description

Cause and measures

Cap error

A cap may be detached. Attach the cap properly.

Communication error

The communication line or other wiring may be broken or short-circuited.
Check the wiring and cables.

A power cable may be detached.
Check connectors of the power cable.

If the wiring is extended with cables other than specified, the cables used for extension may not
have performance equivalent or greater than the specified cables. Use cables with the same
performance or more than the specified cables.

LLE See "Wiring" in Chapter 3.

Safety output error

Safety output lines may be short-circuited to each other or another signal line may be short-
circuited to the safety output line.
Wire the safety output lines properly.

LLE See "Wiring Diagrams" in Chapter 2 or "Wiring" in Chapter 3.

Input wiring error

Combinations of interlock select input line and reset input line may be wrong.
The reset input line may not have been properly wired when a muting key cap was mounted.
Perform correct wiring.

LLE See "Wiring Diagrams" in Chapter 2 or "Wiring" in Chapter 3.

External device monitoring error

Emitter(s) and receiver(s) may be reversely connected to connectors on a controller. Check the
connecting positions with the connectors.

If the external device monitoring input line is short-circuited to the auxiliary output line instead of a
relay, the auxiliary output line may be broken or short-circuited to another line.

Relay may be welded.
Replace the relay.

The relay and external device monitoring input line may not be properly wired.
Check the wiring with the relay.
,l\g)‘ See "Wiring Diagrams" in Chapter 2 or "Wiring" in Chapter 3.

The relay response time may be exceeding the allowable delay time (0.3 s).
Replace the relay with one that has an appropriate response time.
,l\g)‘ See "Wiring Diagrams" in Chapter 2 or "Wiring" in Chapter 3.

Internal error

An error may have occurred in the internal circuit.
Replace the F3SJ-E/B.

Configuration error of emitter-
receiver combination

A model name does not match between emitter and receiver. Check that the emitter and receiver
are the same model.

Series connection cables may have been short-circuited, broken or disconnected. Check if series
connection cables are connected properly. Replace a series connection cable if it is broken.

Ambient light error

The receiver may be receiving light emitted from another photoelectric switch or F3SJ-E/B.
See "Mutual Interference Prevention" in Chapter 3.

5 o
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Appendix

Description

Cause and measures

Safety output error due to power
supply voltage or noise

The power supply voltage may have dropped temporarily when the F3SJ-E/B is in operation.
Check for temporary power supply voltage drop (by about 12 VDC) by the influence of the
inductive load, etc.

If the exclusive power supply is not used, check the power consumption of other connected
devices for enough capacity.

Effect of noise may be excessive.

If other devices using the same power supply generate noise, do not share the same power supply
with other devices, and use a separate power supply exclusively for the safety components.

The inductive noise tends to be induced especially if the power supply line of the machine guarded
and the power supply line of the F3SJ-E/B are arranged in parallel.

Arrange the exclusive power supply near the F3SJ-E/B or lay the power supply line of the F3SJ-E/
B away from the power supply line of the machine guarded.

If the power supply for the F3SJ-E/B is located near the power supply of the machine guarded and
it uses the same ground, it is subject to the influence of common mode noise from the ground.
Separate the grounding point or use it as the exclusive ground.

Power supply voltage may be outside the rated range.
Connect the F3SJ-E/B to a 24 VDC+20% power supply voltage.

Voltage fluctuation may have occurred due to insufficient power supply capacity.
Replace the power supply with one that has a larger capacity.

Instantaneous break or instantaneous stop may have occurred due to power sharing with other
devices. Do not share the power supply with other devices. Connect the F3SJ-E/B to a power
supply that is dedicated to electro-sensitive protective devices for electro-sensitive protective
equipment such as the F3SJ-E/B, safety controller, etc.

Communication error due to power
supply voltage or noise

Communication error may have occurred due to noise.
Check the noise level in the environment around the communication line.

The power supply voltage may have dropped temporarily when the F3SJ-E/B is in operation.
Check for temporary power supply voltage drop (by about 12 VDC) by the influence of the
inductive load, etc.

If the exclusive power supply is not used, check the power consumption of other connected
devices for enough capacity.

Internal error due to power supply
voltage or noise

The internal circuitry may be defective due to power supply voltage or noise.
Check the ambient noise environment.

Make sure that the power supply voltage is 24VDC+20%.

If the indicator still shows this error, replace the F3SJ-E/B.

Malfunction due to ambient light or
vibration

An instantaneous beam shift may have occurred due to vibration or ambient light.
Check the installation condition.

Take necessary measures against mutual interference according to "Mutual Interference
Prevention" in Chapter 3.

LLa p.41

Muting error

Muting input may have been applied in the incorrect order.
The cause of a muting error can be determined according to the indicator display patterns.
,l‘g} For details on indicator display patterns, see p.112.
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Appendix

Muting Error Indication

The cause of muting errors can be identified by display patterns of the internal indicator.

Internal indicator
Cause and measures

Muting error indicator

Power supply may have been turned ON with muting input 1 or 2 OFF.
Check the condition of the muting sensors and light curtains.

Muting input 2 may have been turned ON before muting input 1 was turned ON.
Check the condition of the muting sensors.

EL Blinking: Once Muting input 1 and 2 may have been turned ON at the same time.
N » Check the arrangement of the muting sensors.
» Check if the wiring of muting input 1 and 2 is short-circuited.

Ether muting input 1 or 2 may have been turned ON with the light curtain being blocked.
Check the condition of the light curtains.

Muting input 2 may have been turned ON within T1min (= 0.1 sec) after muting input 1 was
turned ON.

» Check that if the muting sensors are installed too close each other.

» Check that if the speed of the workpiece is too fast.

N It may have taken T1max (= 3 sec) or longer for muting input 2 to be turned ON after muting
EL Blinking: Twice input 1 was turned ON.
ZUN » Check that if the muting sensors are installed too far each other.

» Check that if the speed of the workpiece is too slow.

The light curtain may have been blocked after muting input 1 was turned ON but before
muting input 2 was turned ON.
Check the condition of the light curtains.

The light curtain may have been blocked within 0.15 sec after muting input 1 and 2 were
normally turned ON.

» Check that if the muting sensor and light curtain are installed too close each other.

» Check that if the speed of the workpiece is too fast.

EL Blinking: Three times

Muting may have been released after the light curtain entered the muting state but before a
workpiece blocked the light curtain.

» Check that the workpiece still remains.

» Check that the speed of the workpiece is too slow.

EL Blinking: Four times

The light curtain entered the muting state, but muting may have then been released while a

workpiece passes through the light curtain.

» Check that the workpiece still remains.

» Check that if the speed of the workpiece is too slow.

» Check that the muting sensors have been installed upstream and downstream of the light
curtain with the size of workpieces taken into account. (Using four muting sensors)

EL Blinking: Five times

Muting may have been released with muting input 1 and 2 remained ON after a workpiece
passed through the light curtain.

» Check that the workpiece still remains.

» Check that the speed of the workpiece is too slow.

EL Blinking: Six times

The next muting sequence may have started after muting was released but before the initial
N muting condition was established.

EL Blinking: Seven times » Check that if a next workpiece has not entered before the current workpiece passes

ZUN through the light curtain.

» Check that if the interval between workpieces are too narrow.

F3SJ-E/B
1 12 User’s Manual



Appendix

Optional Accessories (Sold Separately)

Single-ended Connector Cable (Two cables per set, for emitter and receiver)

Appearance Model Cable length Specifications
F39-JD3A 3m M12 connector (8-pin) - 8 wires + Shield
F39-JD7A 7m
F39-JD10A 10m
F39-JD15A 15m
F39-JD20A 20m

Double-ended Connector Cable :For connection with F3SP-B1P or cable extension (two cables per set, for
emitter and receiver)

Appearance Model Cable length Specifications
F39-JDR5B 0.5m M12 connector (8-pin)
%D]Im g]:ﬂ:[é]]] F39-JD1B 1 m - M12 connector (8-pin)

F39-JD3B 3m

F39-JD5B 5m

F39-JD7B 7m

F39-JD10B 10m

F39-JD15B 15m

F39-JD20B 20 m

Series connection cable for extension (two cables per set, for emitter and receiver)
Appearance Model Cable length Specifications

F39-JBR2W 0.2m Cap (8-pin)
- M12 connector (8-pin)

Spatter Protection Cover (two pieces per set, common for emitter/receiver) (Available soon)

Appearance Model Remarks

F39-HBOOOO The suffix OOOO in the model name indicates the same 4-digit
number as the protective height (the suffix OOODO in the model
name) of the F3SJ-E/B.

When a spatter protection cover is attached, operating range of
F3SJ-E/B is reduced by about 10%.

Spatter protection cover with 1985 or higher of the OOOMO in the
model is divided into two in combination to use.

(Ajojesedag pjog) sall0ssa29y JeuondQ 916;deq3
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Protect Bar (one piece per set, common for emitter/receiver) (Available soon)

Appearance Model Remarks

F39-PBOOOO The suffix OOODO in the model name indicates the same 4-digit
number as the protective height (the suffix OOODO in the model
name) of the F3SJ-E/B.

Only one Protect Bar is included.(Common for emitter/receiver)
Purchase two sets if both emitter and receiver require the Protect

Bar.
Top/Bottom Bracket
Appearance Model Application Remarks
F39-LJB1 Top/Bottom Bracket | Four brackets per set (two brackets for
for F3SJ-E/B emitter, two brackets for receiver)
Side mounting and backside mounting
possible
Intermediate Bracket
Appearance Model Application Remarks
F39-LJB2 Used in combination | Two brackets per set
ﬁ with Top/Bottom Side mounting and backside mounting
@ Bracket for F3SJ-E/ | possible
B. The same as the one used with One-touch

This can be used as | Bracket.
a bracket for Free-
Location mounting.

One-touch Bracket

Appearance Model Application Remarks

(A19jeaedag pjos) saL0ss999Yy [euondQ 919;deqo

F39-LJB3-M6 One-touch M6 Two brackets per set

bracket kit for F3SJ- | Side mounting and backside mounting
E/B possible

The set includes the following:

- F39-LJB2: 2 pcs
? - F39-LJB3-M6K: 2 pcs
= % F39-LJB3-M8 One-touch M8 Two brackets per set

bracket kit for F3SJ- | Side mounting and backside mounting
E/B possible.

The set includes the following:

- F39-LJB2: 2 pcs

- F39-LJB3-M8K: 2 pcs

F3SJ-E/B
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One-touch M6 Bracket, One-touch M8 Bracket

Appendix

Appearance

Model

Application

Remarks

<@y
U

F39-LJB3-M6K

Used for mounting
Intermediate Bracket
with one-touch

Comes with M6 hexagon socket low head
cap screws (M6 x 10).

operation.
F39-LJB3-M8K Comes with M8 hexagon socket low head
cap screws (M8 x 14).
Replacement Bracket
Appearance Model Application Remarks
F39-LJB4 Mounting bracket Four brackets per set (two brackets for
that is used when emitter, two brackets for receiver)
replacing existing Side mounting and backside mounting
area sensors (F3SJ- | possible
A or F3SN) with a
F3SJ-E/B.
Control Unit
Appearance Model Output Remarks
F3SP-B1P Relay unit with three | An F39-JDOB double-ended cable is
N.O. and one N.C. required.
contacts * A PNP type of F3SJ-B can be connected.
» Cannot be used as muting system.
Control Unit
Appearance Model Output Remarks
G9SA-301 Relay with three N.O. | « An F39-JDOA single-ended cable is
and one N.C. required.
contacts * A PNP type of F3SJ-E/B can be

connected.
+ A type of five N.O. and one N.C. contacts
is also available.

F3SJ-E/B
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Control Unit
Appearance Model Output Remarks
G9SB-301-B Auto reset, three » An F39-JDOA single-ended connector
N.O. and one N.C. cable is required.
contacts * A PNP type of F3SJ-E/B can be
G9SB-301-D Manual reset, three connected.
N.O. and one N.C. * Thickness of a type of three N.O. and one
contacts N.C. contacts is 22.5 mm.
* Thickness of a type of two N.O. contacts
G9SB-200-B Auto reset, two N.O. is 17.5 mm.
contacts
G9SB-200-D Manual reset, two
N.O. contacts
Control Unit
Appearance Model Output Remarks

G9SX-AD322-T15

Solid state outputs
(instantaneous
outputs x 3, off-delay
outputs x 2)

» An F39-JDOA single-ended connector
cable is required.

* A PNP type of F3SJ-E/B can be
connected.

« Off-delay within 15 seconds can be set in
16 steps.

* The off-delay output can be used as
instantaneous output by setting it to 0
second.

+ Can be configured for partial control and
total control.

» Can be extended to connect a relay unit.

Control Unit

Appearance

Model

Output

Remarks

G9SP-N10S

Safety outputs: Solid
state outputs x 4
Test outputs: 4
Standard outputs:
Solid state outputs x
4

G9SP-N10D

Safety outputs: Solid
state outputs x 16
Test outputs: 6

G9SP-N20S

Safety outputs: Solid
state outputs x 8
Test outputs: 6

* An F39-JDOA single-ended connector
cable is required.

* A PNP type of F3SJ-E/B can be
connected.

Laser Alignment Kit

Appearance

Model

Application

Specifications

F39-PTJ

Beam alignment for
F3SJ-E/B.

Infrared laser diode
(650 nm wavelength, 1 mW max,
JIS CLASS 2, IEC CLASS 2, FDA CLASS

1)

F3SJ-E/B
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Glossary

Term Description
Allowable delay time The allowable amount of time from when a state of the safety output changes until a state of the external
device monitoring input changes. The F3SJ-E/B enters lockout if this time is exceeded.
A Auto reset When the power is turned ON and the F3SJ-B is blocked and then unblocked, the safety output
automatically turns ON.
Auxiliary output Basic type (basic system) gives inverted signal of safety output, and Basic type (muting system) gives
ON output at muting/override.
B Basic system Basic system indicates the F3SJ-B with its default factory settings. The basic system provides basic
safety light curtain functions. Most functions can be used without performing additional configuration.
D | Detection capability Minimum size of an object that can be detected in the protective height of the F3SJ-E/B.
Effective aperture angle | Range of angles for which the F3SJ-E/B can operate.
(EAA)
E |External device Function that detects malfunctions, such as welding, in external relays (or contactors) that control the
monitoring hazardous zone of a machine, by monitoring the operation of N.C. contacts.
External test Function that stops emission at any time to check that the safety output is being properly turned OFF.
| Interlock Function that holds the safety outputs to OFF until safety is ensured and a reset input is applied.
Interlock reset Cancels the interlock state.
K | Key cap for muting Connector that is attached to the end cap of an emitter or receiver to use muting function.
L Lockout Function that holds safety output OFF when an error is detected by the F3SJ-E/B.
O
Lower beams Indicate beams on F3SJ-E/B's power supply end. n:"
Manual reset When the F3SJ-B in the interlock mode is unblocked, the safety output is turned ON by applying a reset g.
input. =
Maximum muting input | This is the maximum value for the waveform cracks allowed for muting input 1 and 2 when muting is in
pulse duration effect. g
Muting Function that temporarily disables the safety function of the F3SJ-B, keeping the safety output ON even &
if beams are being blocked. 3
Muting error Occurs when muting input is not applied in the correct order. As long as the F3SJ-B is not interrupted,
safety output does not turn OFF and normal operation continues.
M Muting input time limit This is the maximum value of the time difference between inputs of muting input 1 and 2.
value (maximum)
Muting input time limit This is the minimum value of the time difference between inputs of muting input 1 and 2.
value (minimum)
Muting sensor Input device, such as photoelectric sensor or proximity sensor, which sends a timing signal to start or
end the muting function.
Muting system This refers to the F3SJ-B when a key cap for muting is attached. The muting function and override
function can be used under this system.
Muting time limit This is the muting function continuation time. The muting function is cancelled if the muting state
continues for longer than this time limit under this system.
Output operation mode | A state of signal sent from the safety output or auxiliary output.
o Override Function that turns the safety output ON when the muting function is not working.
Override time limit The continuation time of the override function. The override state is cancelled if it continues for longer
than this time limit.
PELV Stands for Protected Extra Low Voltage.
A grounded circuit separated by double insulation or equivalent from hazardous voltage, and does not
P generate voltage that exceeds ELV under normal conditions and under single-fault conditions. Normally,
protection for direct contact is required.
Primary sensor Name of the F3SJ-E/B connected nearest the power supply when series-connected.
Reset Releases the interlock state/lockout state.
R Response time from ON | Time period from when the F3SJ-E/B is blocked until the safety output turns from ON to OFF.
to OFF
Restart interlock F3SJ-B enters interlock state when it is blocked. E

F3SJ-E/B
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Term

Description

Safety output (OSSD)

The sensor outputs +24 V when it is unblocked. Safety output can be used for safety applications.

Secondary sensor

Name used for F3SJ-E/B other than the primary sensor, when series-connected.

SELV Stands for Safety Extra Low Voltage.

S An ungrounded circuit separated by double insulation or equivalent from hazardous voltage, and does
not generate voltage that exceeds ELV under normal conditions and under single-fault conditions. If the
nominal voltage exceeds 25 VAC or 60 VDC, protection for direct contact is required.

Standard muting mode | This mode is used when there is enough space to install muting sensors at both ends of the F3SJ-B.
Start interlock The sensor enters interlock after power is turned ON.
V | Vs Voltage value in your usage environment.
F3SJ-E/B
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Related Standards

International Standards

» |EC 61496-1: 2008 Safety of machinery - Electro-sensitive protective equipment - Part 1: General requirements
and tests

» |[EC 61496-2: 2006 Safety of machinery - Electro-sensitive protective equipment - Part 2: Particular requirements
for equipment using active opto-electronic protective devices

« |IEC 61508-1 to 3: 2010 Functional safety of electrical/electronic/programmable electronic safety-related systems

« [EC 62061: 2005 Safety of machinery - Functional safety of safety-related electrical, electronic and
programmable electronic control systems

» ISO 13849-1: 2006 Safety of machinery - Safety-related parts of control systems - Part 1: General principles for
design

+ 1ISO 13855: 2010 Safety of machinery - Positioning of safeguards with respect to the approach speeds of parts of
the human body

European Standards

« EN 61496-1: 2004 + A1: 2008 Safety of machinery - Electro-sensitive protective equipment - Part 1: General

requirements and tests

CLC/TS 61496-2: 2006 Safety of machinery - Electro-sensitive protective equipment - Part 2: Particular

requirements for equipment using active opto-electronic protective devices

* EN 61508-1 through -3: 2010 Functional safety of electrical/electronic/programmable electronic safetyrelated
systems

* EN 415-4: 1997 Palletisers and depalletisers

« EN 692: 2005 + A1: 2009 Mechanical presses

« EN 693: 2001 + A1: 2009 Hydraulic presses

* EN ISO 13855: 2010 Safety of machinery - Positioning of safeguards with respect to the approach speeds of
parts of the human body

+ EN 1037: 1995 + A1: 2008 Safety of machinery : Prevention of unexpected start-up

« EN 61000-6-4: 2007 Electromagnetic compatibility (EMC) - Part 6-4: Generic standards - Emission standard for
industrial environments

« EN 62061: 2005 Safety of machinery - Functional safety of safety-related electrical, electronic and

programmable electronic control systems

EN ISO 13849-1: 2008 Safety of machinery - Safety-related parts of control systems -- Part 1: General principles

for design

splepue}s poje|ay gje;deq:)

US Occupational Safety and Health Standards

* OSHA 29 CFR 1910.212 General requirements for all machines
* OSHA 29 CFR 1910.217 Mechanical power presses

US Standards

» ANSI B11.1: 2009 Mechanical power presses

» ANSI B11.2: 1995 (R2005) Hydraulic power presses

« ANSI B11.3: 2002 (R2007) Power press brakes

« ANSI B11.4: 2003 (R2008) Metal shears

+ ANSI B11.5: 1988 (R2008) Iron workers

« ANSI B11.6: 2001 (R2007) Lathes

* ANSI B11.7: 1995 (R2005) Cold headers and cold formers

+ ANSI B11.8: 2001 (R2007) Drilling, milling, and boring machines
« ANSI B11.9: 1975 (R2005) Grinding machines

« ANSI B11.10: 2003 (R2009) Metal sawing machines

- ANSI B11.11: 2001 (R2007) Gear cutting machines E

F3SJ-E/B
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* ANSI B11.12: 2005 Roll forming and roll bending machines

« ANSI B11.13: 1992 (R2007) Single- and multiple-spindle automatic bar and chucking machines

« ANSI B11.15: 2001 Pipe, tube, and shape bending machines

+ ANSI B11.16: 2003 (R2009) Metal powder compacting presses

* ANSI B11.17: 2004 (R2009) Horizontal hydraulic extrusion presses

* ANSI B11.18: 2006 Machines and machinery systems for processing strip, sheet or plate from coiled
configuration

« ANSI B11.19: 2003 (R2009) Performance criteria for the design, construction, care, and operation of

safeguarding when referenced by the other B11 machine tool safety standards

ANSI/RIA 15.06: 1999 (R2009) Industrial robots & robot systems safety requirements

UL 1998: 1998 Safety-related software

UL 508: 1999 Industrial control equipment

UL 61496-1: 2002 Electro-sensitive protective equipment - Part 1: General requirements and tests

« UL 61496-2: 2002 Electro-sensitive protective equipment - Part 2: Particular requirements for active
optoelectronic protective devices

Canadian Standards

* CAN/CSA C22.2 No.14 Industrial control equipment

+ CAN/CSA C22.2 No.08 Electronics integrated safety functions

* CSA Z142 Code for power press operation: Health, safety, and guarding requirements
» CSA Z432 Safeguarding of machinery

» CSA Z434 Industrial robots and robot systems : General safety requirements

SEMI Standards

+ SEMI S2-0706 Environmental, health, and safety guideline for semiconductor manufacturing equipment

JIS Standards

« JIS B 9704-1: 2006 Safety of machinery - Electro-sensitive protective equipment - Part 1 : General requirements
and tests

+ JIS B 9704-2: 2008 Safety of machinery - Electro-sensitive protective equipment - Part 2 : Particular
requirements for equipment using active opto-electronic protective devices

spJepuels paje|oy gjeJdeqo
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