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Introduction

Thank you for purchasing the F3SJ-AO0OOOPOO-01TS Series Safety Light Curtain (hereinafter referred to
as the "F3SJ-A-01TS").

This document is a brief description from wiring to pre-operation checklists / maintenance checklists of
F3SJ-A-01TS.

For details, download and read F3SJ-A-01TS user's manual from Omron's website.
https://industrial.omron.us/en/home
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1. What is Included

Product
F3SJ-AO0000OPOO-01TS main unit

Quantity

Emitter x 1, Receiver x 1
Functional Settings

Function
External Test
Interlock
External Device Monitoring (EDM)

Setting
Enabled when open or 0-1.5V applied
Auto reset mode only
Switching between enable/disable is available by wiring

Auxiliary Output 1: Control Output Information (NOT output
mode: Enabled)
Auxiliary Output 2: Unavailable

Enabled when External indicator set (F39-A01PJ-PAC)/
Universal indicator cable (F39-JJ3N) attached

Auxiliary Output

In case of Basic System

External Indicator 1: Control Output Information (NOT output
mode: Enabled)

External Indicator 2: Error/Lockout Information

External Indicator

In case of Muting System
External Indicator 1: Muting/Override Information
External Indicator 2: Muting/Override Information

Enabled when muting Key Cap F39-CN6 attached
Enabled when muting Key Cap F39-CN6 attached

Muting
Override

ﬂ\(§ For details, refer to F3SJ-A-01TS series user's manual.
4

Top/Bottom
Mounting Bracket

B
o

Intermediate §
r.!?
e 8 U
B

The number of brackets to be included in the product depends on the protective height of F3SJ-A-
01TS.

Less than 600mm: O sets
600mm - 1130mm: 1 set
1136mm - 1658mm: 2 sets

Mounting Bracket

@
-8B
&

1660mm - 2180mm: 3 sets
2195mm - 2500mm: 4 sets

Error Mode Label

1

Operation Manual

2

Quick Installation Manual (this document)

1

II\E§ For ratings/specifications, input/output circuit, LED indicator status and troubleshooting, refer to F3SJ-A-01TS Series User's Manual.
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2. System Components

Emitter Receiver
Beam center-line mark P A
/
o szz\_/ ¢ = _
LEVEL-5 (Green)|[50 i LEVEL-5 (Green)
LEVEL-4 (Green) 4. l“ LEVEL-4 (Green)
1. Incident light level 1. Incident light
indicator — LEVEL3 (Orange) o0 0 LEVEL3 (Orange) — * jevel indicator
LEVEL-2 (Orange) (=[] [2|| LeveL-2 ©range)
LEVEL-1 (Orange) {|[] [ [ LEVEL1L (Orange)|
ERROR-C (Red)||cll [<|[ errOR-C (Red)

Emitter 2. Error mode 2. Error mode
To attach or detach the indicator —[ERROR-B (Red) el e[ ERROR-B (Red) = jyjcary
cap and power cable, ERROR-A (Red) [+l [ll~|| ERROR-A (Red)
remove 4 screws L = ERROR] _

Indicator shown above. T

8. Powerindicator (Green) @ || 7. OFF-state indicator (Red)
over orr
Receiver 4. Lockout indicator (Yellow) 0 - I:Iou 8. ON-state indicator (Green)
e e
5. Exteral device monitoing indicator (Green) | — [ || 9 Notused (Green)
[Muting input 1 indicator] il - - o [Muting error indicator]
= w2 e aim
i P
o | £ | 0o o
Connection cable g inp % {L} [Test indicator]
(Black) ] 4
920 520}

Extension cable
\ — ~

A set of square brackets, [ ], indicates

name of an indicator under muting system.

*1 This label comes with the F39-CN6 key
cap for muting. Affix this label when a
keycap is used.

3. Light Curtain Setup Flow

( sw )
l

Function Selection ... page3
Mounting/Beam Alignment .. page 4
Pre-Operation Checklists/Maintenance Checkiists | - - - Page 10

v
(o )
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Function Selection =) | Mounting/Beam Alignment | » |

Pre-Operation Checklist /
Maintenance Checklists

4. Function Selection Flow Chart

Required system configuration depends on functions to be used. Use the following flow chart to determine

the system.

Using Muting Function

NO
— I

YES

Basic System

Muting System *1

*1 Muting Key Cap (F39-CNS6) is necessary.

(PE; For configuration to use the muting function, refer to F3SJ-A-01TS series user's manual.

F3SJ-A-01TS
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5. Mounting and Beam Alignment

LL:E:\ For brackets other than those included in the product (F39-LJ1/F39-LJ3) as well as external dimensions and mounting, refer to
F3SJ-A-01TS series user's manual.
5-1. Mutual Interference Prevention
M Series Connection
Series connection can prevent mutual interference when multiple sensors are used. Up to 3 sets, 240 beams,
can be connected. The emission of series-connected F3SJ-A-01TS is time-divided, so mutual interference
does not occur and safety is ensured.
HNo Connection
Mutual interference is prevented in up to 3 sets, using interference light avoidance algorithm. If 4 or more
sets of F3SJ-A-01TS are installed and are not connected to each other, arrange them so that mutual interfer-
ence does not occur. If 2 sets are installed near each other, reflection from the surface of the F3SJ-A-01TS
may cause mutual interference. When mutual interference occurs, the safety outputs are turned OFF in a
moment or the F3SJ-A-01TS enters lockout. Combining countermeasures 1 to 4 shown below is effective.
1. Install a physical barrier between 2 sets
2. Alternate the direction of emission between 2 sets (alternation) If 2 sets are installed near each other,
reflection from the surfaces may cause mutual interference. For such a case, it can be improved by
reducing operating range through the setting tool (see Step 3).
3. Reducing operating range (setting change by the setting tool is required)
4. Keep sufficient distance between the F3SJ-A-01TSs so that mutual interference does not occur
5-2. Distance from Reflective Surfaces
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 N Reflective surface N
Distance between an emitter . q
. D . ) D . d ; Allowable installation
Emitter Receiver Emitter 5 5[~ Receiver Gl 1 (EEEET distance D
e (operating range L)
Detection zone For 0.2 to 3m 0.13m
L
L—— For 3m or more L/2 xtan5 ° =L x 0.044 (m)
Io
Reflective floor

5-3. Safety Distance

How to calculate the safety distance specified by International Standard ISO 13855(European standard EN
1ISO 13855)(Reference)
WIf a person approaches the detection zone of the F3SJ-A-01TS perpendicularly
S=KxT+C...Formula(1)
« S: Safety distance
« K: Approach speed to the detection zone
« T: Total response time of the machine and F3SJ-A-01TS
« C: Additional distance calculated by the detection capability of the F3SJ-A-01TS
<System that has detection capability of 40mm or less>
Use K =2,000mm/s and C = 8 x (d - 14mm) in formula (1)
for the calculation.
S =2,000mm/s x (Tm + Ts) + 8 x (d - 14mm) Hazard
* S = Safety distance (mm)
* Tm = Machine's response time (s)
* Ts = Response time of the F3SJ-A-01TS from ON to OFF (s)
* d = Detection capability of the F3SJ-A-01TS (mm)
<A system with larger detection capability than 40mm>
Calculate by using Formula (1) with K = 1,600mm/s and C = 850mm:
S =1,600mm/s x (Tm + Ts) + 850 . . . Formula (4)
* S = Safety distance (mm)
* Tm = Response time of the machine (s)
* Ts = F3SJ-A-01TS's response time from ON to OFF (s)
Please refer to the user's manual for calculation of following safety distance.
B Possible circumventing by reaching over the detection zone
M In case of horizontal approach of a human body to F3SJ-A-01TS's detection zone
B How to calculate the safety distance specified by American standard ANSI B11.19(reference)

Safety distance (S)

F3SJ-A-01TS
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5-4. External dimensions to attach the brackets included in the product (F39-LJ1/F39-LJ3)
HEDimensions (Check position)

[Backside mounting]

Check
position

20
3 a5
Mount L e
< X
JmL 22 |
Align . .
beams Intermediate mounting .
bracket =
k=)
\] 0 2 |
2 ml< @
|53
2
o
0 Ly
(@) |
w w
[l
|
~| S| 4-Mounting holes ©
. W 5 o
o Y I
™ dia. 6 - & 5
- dia. 6.5 2
2-Mounting holes «
dia. 9,
o«
<
M12 Waterproof connector
dia. 15
[Unit: mm]
Dimensions A to E
A C+74
B C +46.5
C 4-digit number of the model name (protective height)
D C-20
E Depends on the protective height. See the table below.
Dimension E
Protective height Number of intermediate mounting brackets E*1
0245 to 0596 0 -
0600 to 1130 1 B/2
1136 to 1658 2 B/3
1660 to 2180 3 B/4
2195 to 2500 4 B/5
*1. Use E = 530 or less when none of the E values shown above are used.
F3SJ-A-01TS
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HEDimensions (Check position)
[Side mounting]

2-Top/bottom gg e
mounting brackets 55 0 35
2-Mounting holes ) 30 20
= 4-M5 [
e 2 2 e
— 7] g
t ; € [
|
&
24
5.5 % I
_ i 31 !
=
[=2]
[ ©
o|< 5 i & @
8|al-= ¢l o 5 o L
O+ ° i <1> b
- ) 2
<] 2-M5
[
36 5] 1
|
43 w Beam | ¢ w
10 \% 5
Pr 11
dia. &, 4-Mounting holes = : !
g 5|7 }
) © 4
dia. 6.5 2
@ 2-Mounting holes 3
dia. 9
M12 Waterproof connector
[ Unit: mm]
Dimensions A to E
A C+74
B C+465
C 4-digit number of the model name (protective height)
D C-20
E Depends on the protective height. See the table below.
Dimension E
Protective height Number of intermediate mounting brackets E*1
0245 to 0596 0 -
0600 to 1130 1 B/2
1136 to 1658 2 B/3
1660 to 2180 3 B/4
2195 to 2500 4 B/5

*1. Use E = 530 or less when none of the E values shown above are used.

~X For dimensional drawing of mounting brackets other than those included in the product (F39-LJ1/F39-LJ3), refer to F3SJ-A-
@f 01TS series user's manual.

F3SJ-A-01TS
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5-5. Mounting and Beam Alignment

1. Attach the top/bottom brackets.

Check .
position (Flt in the slot of the convex blockj

Top/bottom mounting

X
@ \ Mounting screw racket @
(M5x20) g
(Recommended tightening torque: 2.3Nem) e\
Mount &

Top/bottom

mounting '

bracket (2)
BN

=/,

Top/bottom

mounting

bracket (3)
&
Mounting screw

(M3x8)

O
Vi

Align
beams

> Tightening with torque exceeding the recommended value too much may lead to a failure.
Q

2. Attach the intermediate mounting brackets (2) and (3).

Insert the tab in the slot

Intermediate
mounting
bracket (2)

e

N~ Intermediate
mounting
bracket (3)

Tighten
lightly

Mounting -
screw &
(M3x10)

Attach the bracket so that the tab of the bracket
in the dotted circle should be on the back end.

:ﬁ For mounting positions of the intermediate mounting brackets (2) and (3), refer to 5-4 E dimensions.
Q

7 F3SJ-A-01TS
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Pre-Operation Checklist /
Maintenance Checklists

3. <On back end mounting> Attach the intermediate mounting brackets (1) and (4).

Intermediate
mounting
bracket (1)

_ -
- Intermediate
W mounting
bracket (4)
-

- Mounting screw
W/ (M4x25) %

4. <On side mounting> Attach the intermediate mounting brackets (1) and (4) as well as the side-mounting

intermediate mounting bracket.

Intermediate mounting
bracket for
side mounting

Intermediate
mounting
bracket (1)
7

Intermediate
mounting
bracket (4)

Mounting screw
(M5x10)

(M4x25)

(Recommended tightening torque: 2.3N+m)

F3SJ-A-01TS

Quick Installation Manual

Mounting screw

Intermediate

9 mounting
o bracket (1)

>

Tighten lightly
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5. Fix the unit on the wall.

Wall-mounting screw (M5) Wall-mounting screw (M5)

% 5

Side mounting

‘," |::>

Backside mounting

Tighten securely ‘
<

(Recommended tightening torque: 0.54Nem)

~ X Tightening with torque exceeding the recommended value too much may lead to a failure.

:‘(‘-’} Wall-mounting screws are not included.
Q

6. Align beams based on the indicators.
Please refer to instruction sheet about wiring examples.

Align the unit to the
center of the angle
where five (5) light
intensity level

D N )
indicators turn ON = - N Tighten securely

(Recommended tightening torque: 0.54Nsm) (Recommended tightening torque: 1.2Nsm)
M Display Patterns of the Incident Light Level Indicator

l ON OFF
I |

o

(K L
(KN B
(K E
N K
O B

n
-
n

o

IS

N
-
N

IS

o
-
w

incident light level indicator

PO .
XX

=

2 e e
FOE F e

Safety Output o] ON ON OFF OFF OFF
Lessthan | Lessthan | Lessthan | Less than
: ) 170% or 170% 130% 100% 75% Less than
Incident light level higher ~ ~ ~ = 50%
130% 100% 75% 50%
:‘(‘-'1 Operation is possible with incident light level of 100% or more, but to ensure stability, operate when all incident light level
9 indicators.

s~ Please do not tighten each screw one by one. Fully tighten all of them in a balanced manner at all places.

s~ The angle adjustment range of mounting bracket F39-LJ3 is +/-10 degrees.

2

F3SJ-A-01TS
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6. Pre-Operation Checklists / Maintenance Checklists

After wiring, mounting and beam alignment are done, check the operation of the F3SJ-A-01TS.
Pre-Operation Checklists
After installation, the highest level administrator must use the following checklist to verify the operation, plac-
ing a check mark in each of the boxes.
B Checklists
- Installation Condition Check
OThe machine itself does not prevent the operation of safety functions such as stopping.
OThe hazardous part of a machine cannot be reached without passing through the detection zone of the F3SJ.
OThe system is configured so that the F3SJ can always detect a worker who is working in the hazardous zone.
OThe 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.
OSafety distance has been calculated. Calculated distance: S = ( )mm
OThe actual distance is equal to or greater than the calculated distance. Actual distance = ( )mm
OReflective surfaces are not installed in prohibited zones.
ONot installed in a reflective configuration.
OWhen 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 by mistake.
OWhen 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.
OWhen muting function is used, muting state can be checked from where a worker operates or adjust the machine.
OA muting sensor consists of 2 independent devices.
Olt is not used in flammable or explosive atmosphere.

- Wiring Check Before Power Is Turned ON

OWhen the power supply unit is connected to multiple devices, the power supply unit must have tolerance
against total rated current of the devices.

OThe power supply unit is a 24 VDC unit that conforms to the EMC Directive, Low-voltage Directive, and
output holding specifications.

OThe power supply polarity is not connected in reverse.

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

ODouble insulation is used between /O lines and the hazard potential (commercial power supplies, etc.).

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

OLoads are not connected to the +24V line.

OAIl lines are not connected to commercial power source.

OF3SJ's power supply connector and series connection connector must not be attached upside down.

OModel of emitter and receiver must be the same.

OWhen 2 or more sets of F3SJ-A-01TS are used, series connection is made or mutual interference pre-
vention measures are taken.

OWhen 2 or more sets of F3SJs are used in series connection, PNP output type and NPN output type must
not be connected.

OA secondary sensor farthest from its power supply has either of the followings:
* Cap
 Key cap for muting
» Muting lamp (set of lamp and cable)

ONeither connector, cap, or bracket must be loose.

OAucxiliary outputs 1, and external indicator outputs 1 and 2 must not be used as safety output.

OPower supply's OV must be grounded.

OWiring must not be bent, cracked, nor damaged.

-Operation Check While the Machine Is Stopped
OThe test rod is not deformed.
Depending on the unit's model and settings of floating blanking function, detection capability may vary.
Use a test rod with an appropriate diameter for inspection. The model name of test rod is as follows.

Model name Diameter
F39-TRD20 Dia. 20mm
F39-TRD25 Dia. 25mm
F3SJ-A-01TS

Quick Installation Manual
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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, all 5 incident light level indicators turn OFF, and the OFF-state indicator
turns ON. To check detection, move the test rod as shown in the diagram below.

OWhen the external test function is used:
The OFF-state indicator turns ON when the test input is short-circuited to 0V to 1.5V or open.
OWhen the external device monitoring function is used:
When the F3SJ is blocked and the external device monitoring input terminal is open, it enters a lockout state.

-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 3 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-A-01TS is turned OFF.
OThe actual response time of the whole machine is equal to or less than the calculated value.

Maintenance Checklists
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.
B Checklists
-Inspection at Startup and When Changing Operators
OThere is no approach route other than through the detection zone of the F3SJ-A-01TS.
OPart of the operator's body always remains in the detection zone of the F3SJ-A-01TS 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, spatter protection cover (F39-HJ, sold sepa-
rately), or environment-resistant casing (F39-EJ, sold separately) of the F3SJ-A-01TS.
OOFF output indicator must be turned ON when test input line is short-circuited to OV to 1.5V or open.
OWhen muting function is used, muting lamp must not be clear due to dirt or degradation.
OThe test rod is not deformed.
OWhen the start interlock function is used:
After the F3SJ-A-01TS is turned ON, the OFF output indicator must remain turned ON, even if the F3SJ-
A-01TS is receiving light. The reset switch input must turn ON the ON output indicator.
OWhen the restart interlock function is used:
While the ON output indicator is ON, the OFF output indicator must remain turned ON, even when the
F3SJ-A-01TS is blocked and then receives light again. The reset switch input must turn ON the ON out-
put indicator.
OWhen the power of the F3SJ-A-01TS is turned ON while nothing is in the detection zone, it must operate
as follows:
If start interlock is not used: Power indicator and ON output indicator must turn ON within 2 seconds (2.2
seconds in case of series connection). If start interlock is used: Power indicator and OFF output indicator
must turn ON within 2 seconds (2.2 seconds in case of series connection).
ONothing should exist in the detection zone and 5 incident light level indicators must turn ON at power on.
OThe test rod is detected when it is moved around in the detection zone as shown in the diagram of Pre-
Operation Checklists. In other words, when a test rod is inserted vertically into the detection zone, all 5
incident light level indicators turn OFF, and the OFF output indicator turns ON. Use an appropriate test
rod based on the type code and floating blanking function for inspection.

F3SJ-A-01TS

" Quick Installation Manual



i i i i Pre-Operation Checklist /
Function Selection =) | Mounting/Beam Alignment | = | Maintgnance i

OWhen muting function is used, installation condition of muting sensor must not be changed.
OWhen muting function is used, muting status can be checked from where a worker operates or adjust the machine.
ONeither connector, cap, or bracket must be loose.

-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 3 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-A-01TS is turned OFF while nothing is in the
detection zone.

-ltems to Inspect Every 6 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-A-01TS 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 is connected again, a secondary sensor farthest from its power supply has either of the fol-
lowings:
* Cap
* Key cap for muting
» Muting lamp (set of lamp and cable)

OPower supply's 0V must be grounded.

OWiring must not be bent, cracked, nor damaged.

Suitability for Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the
combination of the Product in the Buyer's application or use of the Product. At Buyer's request, Omron will provide applicable
third party certification documents identifying ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Product in combination with the end product,
machine, system, or other application or use. Buyer shall be solely responsible for determining appropriateness of the
particular Product with respect to Buyer’s application, product or system. Buyer shall take application responsibility in all
cases.

NEVER USE THE PRODUCT 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(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.

OMRON Corporation Industrial Automation Company (Manufacturer)

Shiokoji Horikawa, Shimogyo-ku, Kyoto, 600-8530 JAPAN . .
Contact: www.ia.omron.com

Regional Headquarters

B OMRON EUROPE B.V. (Representative and Importer in EU) BOMRON ASIA PACIFIC PTE. LTD.
Wegalaan 67-69, 2132 JD Hoofddorp No. 438A Alexandra Road # 05-05/08 (Lobby 2),
THE NETHERLANDS Alexandra Technopark,
Tel: (31)-2356-81-300 / FAX: (31)-2356-81-388 Singapore 119967
Tel: (65) 6835-3011 / Fax: (65) 6835-2711
M OMRON ELECTRONICS LLC BOMRON (CHINA) CO., LTD.
2895 Greenspoint Parkway, Suite 200 Room 2211, Bank of China Tower,
Hoffman Estates, IL 60169 U.S.A. 200 Yin Cheng Zhong Road,
Tel: (1) 847-843-7900/Fax: (1) 847-843-7787 PuDong New Area, Shanghai, 200120, China

Tel: (86) 21-5037-2222 / Fax: (86) 21-5037-2200

In the interest of product improvement, specifications are subject to change without notice.

F3SJ-A-01TS
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