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Introduction

Thank you for purchasing the F3SG-4RAOOMOMO-25-01TS Series Safety Light Curtain (hereinafter referred to
as the "F3SG-RA"). This document contains simple instructions to install the F3SG-RA.

Please download the F3SG-RA User's Manual for full contents of the instructions from our website at:
http://www.ia.omron.com/f3sg-r
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1. Precautions for Correct Use

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

H Storage conditions and installation environment

» Do not install, use, or store the F3SG-RR 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.

Ierlng and installation

 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 F3SG-R.
When using a commercially available switching regulator power supply, make sure to ground the PE
terminal (protective earth terminal).

Install the emitter and receiver to the same vertical direction.

Use 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 F3SG-R close to a device that generates high-frequency noise. Otherwise, take sufficient
blocking measures.

Sharing the power supply with other devices may cause the F3SG-R to be affected by noise or voltage
drop. It is recommended that the F3SG-R use a power supply dedicated for safety components, not shared
with other devices.

When using multiple sets of F3SG-R, use the mutual interference prevention function such as the scan
code function and the detection distance change function. If you install more sensors than the
specifications of the mutual interference prevention function, take additional protection measures such as
staggered arrangement and the use of a shimmer.

HCleaning

» Do not use thinner, benzene, or acetone for cleaning. They affect the product's resin parts and paint on the
housing.

» Use a soft cloth which is dry or wetted with clean water for cleaning. Do not use solvents.

HObject detection
* The F3SG-R cannot detect transparent and/or translucent objects.

H Settings

* Do not operate the DIP Switch during normal operation of the F3SG-R. Otherwise, the F3SG-R enters the
Lockout state.

* Do not operate the DIP Switch and Push Switch with tools that may damage the product.
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2. What is Included

Product Quantity
F3SG-4RAOOMOO-25-01TS main unit Emitter x 1, Receiver x 1
l'\é‘:‘« Factory Default Setting of DIP-SW
o M Emitter
4 Feature Factory Default Setting
i Scan Code Scan Code A
I"F“" Operating Range Selection Long Mode
i" External Test 24V Inactive
4 M Receiver
Feature Factory Default Setting
Scan Code Scan Code A
EDM (External Device Monitoring) Disabled
PNP/NPN Selection PNP

d\E§Refer to User's Manual for more information.

Troubleshooting Guide Sticker

1

Safety Precautions

3

Quick Installation Manual

3

{i\E§ For ratings/specifications, input/output circuit, LED indicator status and troubleshooting, refer to User's Manual.
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3. System Components

(Gray)

Extension cable
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Beam center-line mark

& i DIP Switch (Receiver)
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\F’ower Cable Communication Port
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1. Test indicator (Green)
2. LONG indicator (Green)
3. Power indicator (Green)
4. Lockout indicator (Red)
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NPN indicator (Green)
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EDM indicator (Green)

INTERNAL indicator (Red)
LOCKOUT indicator (Red)

STB indicator (Green)

ON/OFF indicator (Green / Red)
. COM indicator (Green)

10. BTM indicator (Blue)
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4. LED Indicators

1. Test indicator (Green)
2. LONG indicator (Green)
3. Power indicator (Green)

4. Lockout indicator (Red)
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TOP indicator (Blue)

. NPN indicator (Green)

CFG indicator (Green)

. EDM indicator (Green)

. INTERNAL indicator (Red)

. LOCKOUT indicator (Red)

. STB indicator (Green)

. ON/OFF indicator (Green / Red)
. COM indicator (Green)

10. BTM indicator (Blue)
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4-1. LED Indicator Status

Shown below are indication statuses of F3SG-R LED indicators of factory default.

Emitter
Location | Name of Indicator | Color llluminated Blinking
1 TEST Green - External Test is being performed
2 LONG Green | Long range mode is selected Ic_)ockoult state due to DIlP Swngh setting error or
perating range selection setting error
3 POWER Green |Poweris ON. Error due to noise
4 LOCKOUT Red - Lockout state due to error in emitter
Receiver
Location | Name of Indicator | Color llluminated Blinking
1 TopP Blue |The top beam is unblocked Ié;)rzkrout state due to Cap error or Other sensor
2 NPN Green |NPN mode is selected by DIP Switch -
3 CFG Green B Lockout state due to Cascading Configuration
error
4 EDM Green |EDM inputisin ON state * Lockout state due to EDM error
5 INTERNAL Red R Lockout state due to Internal grror, or error due to
abnormal power supply or noise
6 LOCKOUT Red - Lockout state due to error in receiver
7 STB Green Incident light level is 170% or higher of | Safety output is instantaneously turned OFF due
ON:-threshold to ambient light or vibration
Green |Safety output is in ON state -
8 ON/OFF
Red |Safety output is in OFF state Lockout state due to Safety Output error, or error
due to abnormal power supply or noise
Synchronization between emitter and Lockout state due to Communication error, or
9 COM Green - o ]
receiver is maintained error due to abnormal power supply or noise
10 BTM Blue |The bottom beam is unblocked Lockout state due to DIP Switch setting error

*The LED is illuminated when the EDM input is in ON state regardless of wiring with EDM used or unused.
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5. Ratings/Specifications

The OOOO in the model names indicate the protective heights in millimeters.

‘ F3SG-4RAOONON-25-01TS

Performance

Object Resolution

Opaque objects

(Detection Capability) 25-mm dia.
Beam Gap 20 mm
Number of Beams 8 to 96

Lens Size

6.0x5.0 (WxH) mm

Protective Height

185 to 1945 mm (7.3 to 76.6 inch)

. Long 0.3t0 17.0 m (1 to 56 ft.)
Operating Range
Short 0.3t0 5.0 m (1to 16 ft.)
ON to OFF 8to 13 ms *1
OFF to ON 40 to 65ms *1

Response Time

*1. Response time when used in one segment system or in cascaded connection.
N—
=\ Refer to F3SG-R Series User's Manual.

Effective Aperture
Angle (EAA)
(IEC 61496-2)

Type 4

+2.5° max., emitter and receiver at operating range of 3 m or greater

Light Source

Infrared LEDs, Wavelength: 870 nm

Startup Waiting Time

2 s max.

Electrical

Power Supply Voltage (Vs)

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

Current Consumption

ﬂ\’:§ Refer to F3SG-R Series User's Manual.

Safety Outputs (OSSD)

Two PNP or NPN transistor outputs (PNP or NPN is selectable by DIP Switch.)

Load current of 300 mA max., Residual voltage of 2 V max. (except for voltage drop due
to cable extension), Capacitive load of 1 uF max., Inductive load of 2.2 H max. *1
Leakage current of 1 mA max. (PNP), 2 mA max. (NPN) *2

*1. The load inductance is the maximum value when the safety output frequently repeats
ON and OFF. When you use the safety output at 4 Hz or less, the usable load
inductance becomes larger.

*2. These values must be taken into consideration when connecting elements including
a capacitive load such as a capacitor.

Auxiliary Output

One PNP or NPN transistor output (Safety Output and homopolarity)
Load current of 100 mA max., Residual voltage of 2 V max .

Output Operation Safety Output Light-ON (Safety output is enabled when the receiver receives an emitting signal.)
Mode Auxiliary Output Reverse output of safety output
PNP
External device ON voltage: Vs-3 V to Vs (short circuit current: approx. 6.5 mA) *
PN OFF voltage: 0 V to 1/2 Vs, or open (short circuit current: approx. 8.0 mA) *
monitoring input
(Lockout reset NPN
input) ON voltage: 0V to 3 V (short circuit current: approx. 8.0 mA) *
OFF voltage: 1/2 Vs to Vs, or open (short circuit current: approx. 6.5 mA) *
TEST:
Input Voltage 24 V inactive setting
ON voltage: 0V to 3 V or open (short circuit current: approx. 2.0 mA)
Test input OFF voltage: 9 V to Vs (short circuit current: approx. 2.5 mA)
0V inactive setting
ON voltage: 9V to Vs or open (short circuit current: approx. 2.5 mA)
OFF voltage: 0 V to 3 V (short circuit current: approx. 2.0 mA)
*The Vs indicates a supply voltage value in your environment.

Overvoltage Category (IEC 60664-1)
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F3SG-4RAOONON-25-01TS

Indicators

ﬂ\(ﬂ Refer to 4. LED Indicators

Protective Circuit

Output short protection, Power supply reverse polarity protection

Insulation Resistance

20 MQ or higher (500 VDC megger)

Dielectric Strength

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

Functional

(Scan Code)

Mutual Interference Prevention

This function prevents mutual interference in up to two F3SG-RA systems.

ﬂ »§ Refer to F3SG-R Series User's Manual.

Cascade Connection

Number of cascaded segments: 3 max.

Total number of beams: 255 max.

Cable length between sensors: 10 m max.(not including cascading cable (F39-
JGR2WTS) and power cable)

Test Function

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

Safety-Related Functions

External device monitoring (EDM)
Scan code selection
PNP/NPN selection

~—

lt ~§ Refer to F3SG-R Series User's Manual.

Environmental

Operating -10 to 55°C (14 to 131°F) (non-icing)
Ambient Temperature

Storage -25t0 70°C (-13 to 158°F)

Operating 35% to 85% (non-condensing)
Ambient Humidity

Storage 35% to 95%

Ambient llluminance

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

Degree of Protection (IEC 60529)

IP65 and IP67

Vibration Resistance (IEC 61496-1)

Class 3M4 (IEC TR 60721-4-3)
Operation limit: 5~150 Hz, Multiple amplitude of 7 mm, Acceleration of 1G, 10 sweeps
each in X, Y, and Z directions (no delay at resonant frequencies)

Shock Resistance (IEC 61496-1)

Class 3M4 (IEC TR 60721-4-3)
Operation limit: Acceleration of 15G, Pulse duration of 6 ms, 100 shocks for each in X, Y,
and Z directions (600 shocks in total)

Pollution Degree (IEC 60664-1)

Pollution Degree 3

Radius

Connections
Type of M12 connectors: 8-pin emitter and receiver, IP67 rated when mated,
Connection Cables prewired to the sensors
Number of Wires On emitter: 5-wire, On receiver: 8-wire
Power cable Cable Length 0.3m
Cable Diameter 6 mm
Minimum Bending R5 mm

Type of
Connection

M12 connectors: 8-pin emitter and receiver, IP67 rated when mated

Number of Wires

On emitter: 5-wire, On receiver: 8-wire

Cascading cable

Cable Length 0.2m
Cable Diameter 6 mm
Minimum Bending R5 mm

Radius

F3SG-4RAOONOMNO-25-01TS
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F3SG-4RAOONON-25-01TS

Type of

. M12 connectors: 8-pin emitter and receiver, IP67 rated when mated
Connection

Number of Wires On emitter and receiver: 8-wire
Extension cable

- Single-ended cable | Cable Length ll\ig Refer to F3SG-R Series User's Manual.
- Double-ended cable

Cable Diameter 6.6 mm
Minimum Bending
Radius R36 mm
Extension of Power Cable 100 m max.(Emitter/Receiver)

Material

Housing: Aluminium alloy
Cap: PBT resin

Material Front window: Acrylic resin
Cable: Oil resistant PVC resin
FE plate: Stainless steel

Weight Lta Refer to F3SG-R Series User's Manual.

Included Accessories Safety Precautions, Quick Installation Manual, Troubleshooting Guide Sticker,
Conformity

Conforming standards [La Refer to F3SG-R Series User's Manual.

Type of ESPE (IEC 61496-1) Type 4

Performance Level (PL)/ PL e/Category 4 (EN ISO 13849-1:2015)

Safety category

PFHp 1.1 x 108 (IEC 61508)
Proof test interval Ty Every 20 years (IEC 61508)
SFF 99% (IEC 61508)

HFT 1 (IEC 61508)
Classification Type B (IEC 61508-2)
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6. F3SG-RA Setup Procedure Example

( sw )
i

Setting with DIP Switch* | ...... page 11
v

Wiring |- page 14
v

Mounting/Beam Alignment | ...... page 18
v

Operation check ~ [...... page 25

L
(o )

* Setting with DIP Switch may be necessary according to your application.

7. Supplementary information about product functions

When using EDM, after setting with DIP-SW, verify that the F3SG-RA goes to the Lockout state when the
F3SG-RA is wired in such a way that the specified voltage is applied directly to the RESET input of the
receiver without the NC contact of an external device.
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Setting with DIP Switch | = = | Mounting/Beam Alignment | =) | Operation check

8. Setting with DIP Switch

Step 1
DIP Switch
]

Open the cover

Step 2
Receiver Emitter
1o 1 (WMo |1[EEO
2N (N N

30
4

70 | 7.

Screw(M2.5)

Screw(M2.5)
Tightening torque:

0.35 Nem (recommended)

Change the settings (See below)

Close the cover

O: Indicates a switch position.

Settin
Position Function g Factory_d el Description
DIP-SW1 DIP-SW2 setting
m ] m | X Scan Code A
1 Scan Code ! o ! N
1 I oN 1 I oN Scan Code B
) on , on X External Device Monitoring (EDM)
) External Device Disabled
Receiver 2 L . —
Monitoring (EDM) External Device Monitoring (EDM)
2] oN 20N Enabled
m | m | X PNP
7 |PNP/NPN Selection 7ERon 7ERon
7 ] oN 7 ] oN NPN
m | X Scan Code A
1 Scan Code ! o
1+ I ON Scan Code B
2 Co_on Short Mode
3 oN
) 2 Ion Setting Inhibited
Emiter | 2,3 | QPeraing Range ‘oo
>[I on Setting Inhibited
30N
2 on X Long Mode
3 IloN
m ] X 24V Inactive
4 External Test ¢ N . i
4+ oN 0V Inactive

:‘("} The receiver has two DIP Switches, both of which must be configured based on the table above.
Q
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9. Input/Output Circuit

The entire circuit diagram of the F3SG-R is shown below.
The numbers in the circles indicate the connector's pin numbers.

HEPNP Output

? White  Not used
Indicator

A Brown +24 VDC
| 0

|
Test Input ©) Black TEST
Circuit
Emitter

|

|

|

|

|

|

| |

| Main Circuit @ Yellow Not used
| |
|

|

|

|

|

|

|

|

C Gray Not used
|

¢ Pink Not used

Blue

&
P

. Red Not used

r
1
|
1
1
1
|
1
|
1
|
1
I
|
|
1
|
[

EDM

; Pink Not used
#Gray Not used

-
H
|
|
|
|
|
|
|
| _
| H1 L

Receiver _t 1 )
: Main Circuit 2 ®Wh|te OSSD 2
| 4‘3 b4 |
| | | | Load
! | ¥
1 AyBlack 0ssD 1
| Receiver ] T

Main Circuit 1 l“ |
I 1 Load
|
| |

YeIIow AUX

I Indicator
| ez 1
| é ovbC
bt o o e e o e e e e e e — 3
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13

ENPN Out

put

Indicator

? White  Not used

+24 VDC

) ,IZ\Brown
i—2

|
Test Input © Black TEST
Circuit
Emitter |
Main Circuit @ Yellow Not used
|
C Gray Not used
|
¢Pink Not used
)7\Blue
I Red Not used
_________________ J
_________________ -
o A\ Brown
d EDM
EDM 1 Re _+
circuit
;Pink Not used
Loadl
#Gray Not used
1 o
Receiver —' | X
Main Circuit 2 - White_OSSD 2
X |
B 4‘5 T [ Load]
1 |
— )s\BIack OSSD 1
Receiver , \IJ
Main Circuit 1 ;A

|
|
|
A Yellow  AUX

Load

-
e

0ovDC

1
4\ Blue
o4
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Setting with DIP Switch | mp = | Mounting/Beam Alignment | =) | Operation check

10.Wiring Examples

[L:EA For input/output circuit and other examples than below, refer to User's Manual.

10-1. EDM disabled, External Test disabled and PNP Outputs
| >
| >

F39-JDOA-L

F39-JDOA-D

—
o o o = 2 x| o] ol e s| E| B| 3| Z| 3| g 8| &
=l 3| 2| 3 & =] gl 1| & B 2| 5| &£ g £ = 2
sl 3| §| g0 || 3|8 ol 5l 2 © S| o 2 T o
g2l o 2L sl sl Bl & e gzl gl 8l 4 &l 88
g sl Z| 8l 8| 8| m| ® sl el x| 8] & 2 Q| 3
S| S| 8 B & g| g 2o gl gl 3| 2 3| @ 3| 3| 2
] a ] P 5 2l = £
2020 8 82 2|5 6le sl gl 2| 5| 3| gl g °|5
? sl 52 2|2 By N 2 = ©
z| 3 J H
>
5
g
K
g
g
£
&
N1] [INZ
EL +DC24V Safety
oV ontroller «3+4

*1. The functions are configurable with DIP Switch. Refer to 8. Setting with DIP Switch for more information.

*2. When the external test function is used, connect to 24V via the test switch (N.C. contact).

*3. Refer to User's Manual for more information.

*4. The safety controller and the F3SG-RA must share the power supply or be connected to the common terminal of the power supply.

[DIP Switch settings] *1 E1: 24VDC power supply (S8VS)

Function
EDM Disabled (factory default setting)
PNP (factory default setting)
Emitter |External Test: 24 V Inactive

10-2. EDM enabled, External Test 0V Inactive and NPN Outputs
>
| >

F39-JDOA-L

Receiver

F39-JDOA-D

= —_—
ol of o 2|3 =|=| %l < s| ¢l B @B F B g 8l
=| 3| 2| 3| ® =| o] ¢f = 2 o5 2 51 & =| g & 2
S| a| £| 2| 5| = x| €| 8 ol 2 2| 9 & o Z “ 3
ol I I S| = o & a| £l > 5| B S| = ol B
Bl o >l 5| 5| B - el Ll Bl o 4 & 3
S 8l 5| L1 8 2| gl Elo ol £l Xl 8| g9 2| a g3
2 ol Bl 8| 2| 2| n|Q al & 3| 3| 3| o @ =2
L2 > a| & 3| 3| 2| wlo Sl £ = 2| 8 o] 8 o35
&l 2| 2| 3| 8| 8|8 FIZ S| & 2l z ©| o o
sl 5| 2| 2| 2 < N

3| z J g

ZZ L

g

3

8

®

g

g

&

&

E1 +DC24V

ov| PLC

* The functions are configurable with DIP Switch. Refer to 8. Setting with DIP Switch for more information.

[DIP Switch settings] * S1: External test switch(connect to OV if a switch is not
g required)
unction KM1, KM2: Safety relay with forcibly guided contacts
Receiver | Z2M Enabled (G7SA) or magnetic contactor
NPN E1: 24VDC power supply (S8VS)
Emitter | External Test: 0 V Inactive PLC: Programmable controller (Used for monitoring -- not

related to safety system)
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11. Safety Distance

The safety distance is the distance that must be set between the F3SG-R 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 the relevant
standards.

/\ WARNING

Make sure to secure the safety distance (S) between the F3SG-R and the hazardous part. Other-
wise, the machine may not stop before a person reaches the hazardous part, resulting in serious 0

injury.

M 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 that the response time of the
~ machine has not changed.

11-1. Safety Distance Formulas according to ISO 13855/EN ISO 13855

Detection Zone Orthogonal to Direction of Approach

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

+ S: Safety distance -l

+ K: Approach speed to the detection zone

« T: Total response time of the machine and F3SG-R

« C: Additional distance calculated by the detection capability (or
object resolution) of the F3SG-R Hazard

Calculation Example for Systems with a Detection Capability
of 40 mm or Less

Use K=2,000 mm/s and C = 8 x (d - 14 mm) in formula (1) for the cal-
culation.

S =2,000 mm/s x (Tm + Ts) + 8 x (d - 14 mm)

+ S = Safety distance (mm)

* Tm = Machine's response time (s)

+ Ts = Response time of the F3SG-R from ON to OFF (s)

« d = Detection capability (or object resolution) of the F3SG-R (mm)

[Calculation example]

When Tm =0.05 s, Ts =0.008 s, and d = 25 mm:

S=2,000 mm/s x (0.05s +0.008 s) + 8 x (25 mm - 14 mm)

=204 mm ... Formula (2)

If the result < 100 mm, use S = 100 mm.

If the result exceeds 500 mm, use the following expression where K = 1,600 mm/s.
S=1,600 mm/s x (Tm + Ts) +8 x (d - 14 mm) . . . Formula (3)

If the result of this formula (3) < 500 mm, use S = 500 mm.

Possible Circumventing by Reaching Over the Detection Zone

If access to the hazardous zone by reaching over the detection zone of vertically mounted F3SG-R cannot be
excluded, the height and the safety distance, S, of the F3SG-R shall be determined. S shall be determined by
comparison of the calculated values in Detection Zone Orthogonal to Direction of Approach . The greater
value resulting from this comparison shall be applied.

F3SG-4RAOOONO-25-01TS
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S=(KxT)+ Cro... Formula (4)
+ S: Safety distance
« K: Approach speed to the detection zone |
* T: Total response time of the machine and F3SG-R
+ Cro: Approach distance based on the distance which personnel §§£§tnyce ) %
. N Hazard Y
can move towards the hazardous zone of a machine by reaching 3 {
over the detection zone. The distance is determined in the table {
below based on the height of the hazardous zone, a, and the {
height of the upper edge of the detection zone, b. u

Note:Lower edge of the detection zone above 300 mm in relation to the reference 300 mm méx_t
plane does not offer sufficient protection against crawling below.

First, use K = 2,000 mm/s in formula (4) for the calculation. If the Reference plane

result of this calculation is less than 100 mm, use S = 100 mm.
If the result exceeds 500 mm, use K = 1,600 mm/s to recalculate it. If
the result of the recalculation is less than 500 mm, use S = 500 mm.

Height of Height of upper edge of detection zone, b
hazardous | 900 ‘ 1000 ‘ 1100 ‘ 1200 ‘ 1300 ‘ 1400 ‘ 1600 ‘ 1800 ‘ 2000 ‘ 2200 ‘ 2400 ‘ 2600

zone, a Additional distance to hazardous zone, Cro
2600 0 0 0 0 0 0 0 0 0 0 0 0
2500 400 400 350 300 300 300 300 300 250 150 100 0
2400 550 550 550 500 450 450 400 400 300 250 100 0
2200 800 750 750 700 650 650 600 550 400 250 0 0
2000 950 950 850 850 800 750 700 550 400 0 0 0
1800 1100 1100 950 950 850 800 750 550 0 0 0 0
1600 1150 1150 | 1100 | 1000 900 850 750 450 0 0 0 0
1400 1200 | 1200 | 1100 | 1000 900 850 650 0 0 0 0 0
1200 1200 | 1200 | 1100 | 1000 850 800 0 0 0 0 0 0
1000 1200 | 1150 | 1050 950 750 700 0 0 0 0 0 0
800 1150 | 1050 950 800 500 450 0 0 0 0 0 0
600 1050 950 750 550 0 0 0 0 0 0 0 0
400 900 700 0 0 0 0 0 0 0 0 0 0
200 600 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

Note 1.Upper edge of the detection zone below 900 mm is not included since they do not offer sufficient protection against
circumventing or stepping over.

Note 2.When determining the values of this table, it shall not be interpolated. If the known values a, b or Cro are between two values of
this table, the greater safety distance shall be used.

[Calculation example]

*T:Tm+ Ts (s)

* Tm: Machine's response time (s)

+ Ts: Response time of the F3SG-R from ON to OFF (s)
* a: Height of machine hazardous zone (mm)

* b: Height of upper edge of detection zone (mm)

When Tm =0.05s, Ts =0.008 s, a = 1,400 mm, b = 1,500 m:
From the table above, Cro = 850 mm. Since b is between 1,400 mm and 1,600 mm, b = 1,400 mm which has
the greater Cro value, shall be used.
S =2,000 mm/s x (0.05 s + 0.008 s) + 850 mm
=966 mm
Since 966 mm is greater than 500 mm, use K = 1,600 mm/s and recalculate it.
S =1,600 m/s x (0.05s +0.008 s) + 850 mm
=942.8 mm

F3SG-4RAOONOMNO-25-01TS

Quick Installation Manual 16



Since S = 942.8 mm is greater than S = 204 mm calculated by the calculation example of Detection Zone
Orthogonal to Direction of Approach, the required safety distance S is 942.8 mm.

ﬂé§ Refer to Detection Zone Orthogonal to Direction of Approach under 11-1. Safety Distance Formulas according to ISO 13855/EN
ISO 13855 .

Detection Zone Parallel to Direction of Approach
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.
S =1,600 mm/s x (Tm + Ts) + 1200 - 0.4 x H

+ S = Safety distance (mm) .
* Tm = Machine's response time (s) Hazard Safety distance (S)

« Ts = Response time of F3SG-R from ON to OFF (s) [« >

» H = Installation height (mm) @

Note that H must satisfy:

10002 H= 15 (d - 50 mm) 2 0 mm

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

[Calculation example]

When Tm =0.05s, Ts =0.008 s, and d = 25 mm:

S =1,600 mm/s x (0.05 s + 0.008 s) + 1200 - 0.4 x 500 mm
=1092.8 mm

9-2. Safety Distance Formulas according to ANSI B11.19

If a person approaches the detection zone of the F3SG-R orthogonally, 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, con-
sider all factors, including the operator's physical ability.

» Ts = Machine's stopping time (s)

* Tr = Response time of the F3SG-R 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 (or object resolution) of the F3SG-R (unit: mm)

[Calculation example]

When K = 1,600 mm/s, Ts + Tc = 0.06 s, brake monitor setting time = 0.1 s,
Tr=0.008 s, and d = 25 mm:

Tbm =0.1-0.06 =0.04 s

Dpf=3.4x(25-7.0)=61.2 mm

S =1,600 x (0.06 + 0.008 + 0.04) + 61.2 = 234 mm
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Setting with DIP Switch | mp =» | Mounting/Beam Alignment | =) | Operation check

12. Mounting and Beam Alignment

12-1. Mounted with Top/Bottom Adjustable Brackets (F39-LGTB) and Stan-
dard Adjustable Brackets (F39-LGA)
EDimensions (F3SG-RA Series Except F3SG-4RA0185-25-01TS)

[Backside mounting]

2:53

Top/Bottom
Adjustable Bracket
(F39-LGTB)

|

265

486 232

Backside : 2-53

2-M5 or M6

385
4
=
5

2575

I

13.6 i
Standard Adjustable £
Bracket (F39-LGA) 2
Bracket (F39-LCA) °
g
£ g i e
3 e
S
o

Top/Bottom
Adjustable Bracket
(F39-LGTB)

20.5)

o o
o
N

2-M5 or M6
2485 | |

1

2-M5 or M6

=

24.85

2 o —4—
g g p— dustable <Screw for dusta
Bracket: M5 or M6> Bracket: M8> .
[Unit: mm ]
F3SG-4RAOOMONO-25-01TS Series (Except for 0185)
ional nn
Optional accessory not Optional accessory co ectedF39 i
connected - - -
F39-JGR2WTS F39-BT F39-BTLP
Dimension A C+23 Same as on the left
K . 4-digit number of the type
Dimension C name (Protective height) Same as on the left
Dimension D C-45 Same as on the left
Dimension G C+N1+N2+66.5 C+N2+73.5 C+N2+84 C+N2+95.5
Dimension H C+N1+N2+92 C+N2+99 C+N2+109.5 C+N2+121
Dimension | C+N1+N2+111 C+N2+118 C+N2+128.5 C+N1+N2+140
Dimension P 20 Same as on the left

*

N1 can adjust from 0 mm to 30 mm. N2 can adjust from 0 mm to 12 mm.

Protective height Number of Top/Bottom Number of Standard Dimension F
(C3) Adjustable Brackets*1 Adjustable Brackets *1 *2
0265 to 1065 2 0 N
1145 to 1945 2 1 1000 mm max.

*1. The number of brackets required to mount either one of emitter and receiver.
*2. The Top/Bottom Adjustable Bracket is not useable together with the Standard Fixed Bracket. When it is necessary to use it with
another bracket, only the combination with the Standard Adjustable Bracket is possible.

ﬂ\(§ Refer to User's Manual for dimensions of side mounting.

F3SG-4RAOONOMNO-25-01TS
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Setting with DIP Switch | mp =» | Mounting/Beam Alignment | =) | Operation check

EDimensions (F3SG-4RA0185-25-01TS)
[Backside mounting]

2-S3
e
1.8 ¢

Check
position
5 Top/Bottom 35
Adjustable Bracket 265
F39-LGTB] 48.6
( ) 488+ 23.2 of 9| _2M50rM6 o  2Mme
R @l v I S ™
Mount T < - .
< P
5 -
Backside : 2-S3 35 35
2038
A B
Align I] 8|
beams e _| g o 9 8 ol T
: &
&
o 1
| [edl
I - . i
™
8
Top/Bottom S 9 - .
Adjustable Bracket 9 . .
(F39-LGTB) 9 o
S

<Screw for Top/Bottom Adjustable  <Screw for Top/Bottom Adjustable
Bracket: M5 or M6> Bracket: M8>

F3SG-4RA0185-25-01TS [Unit: mm]
Optional Optional accessory connected*1
ai%e::ggezm F39-JGR2WTS F39-BT FgggB#iP
Dimension C 185 Same as on the left
Dimension D 140 Same as on the left
Dimension G 2775 277.5 281 292.5
Dimension H 303 303 306.5 318
Dimension | 322 322 325.5 337
Dimension P 20 Same as on the left
Number of Top/
A;zg&ﬂ;le 2 Same as on the left
Brackets*2

*1. The number of brackets required to mount either one of emitter and receiver.

ﬂ\(ﬂ Refer to User's Manual for dimensions of side mounting.

F3SG-4RAOONOMO-25-01TS
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Setting with DIP Switch | mp =» |MountinngeamAIignment| =) | Operation check ‘

HEMounting and Beam Alignment
1. Loosen the screws and adjust the angle.

Screw (2)
(Low head hexagon socket head
cap screw (M5x10))

Screw (1) —\ |
(Hexagon socket head X
cap screw (M4x10)) \ N2 P
Top/Bottom —
Bracket (1) e
Top/Bottom To Top/Bottom
p/Bottom
Bracket (2) Bracket (3) Top/BO“OEjracket 2)
Top/Bottom Bracket (1)

Bracket (3)

X The width across flat of the hexagon socket of the Screws (1) and (2) is S=3.

2. Adjust the mounting position and secure the bracket.

Make sure to position the whole body of the Top/Bottom Bracket (1) within the yellow area of the housing.

<Backside mounting> <Side mounting>

Top/Bottom Top/Bottom
Bracket (1) Bracket (1)

Slide into the housing

Top/Bottom Top/Bottom
Bracket (2) Bracket (2)

(The recommended torque to tighten is 3.0 Nem.)

3. Secure the bracket to the wall.

<Backside mounting> <Side mounting>

X Screws to mount the brackets to the wall are not included.

F3SG-4RAOONOMNO-25-01TS
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Setting with DIP Switch | mp =» | Mounting/Beam Alignment | =) | Operation check

4. Perform beam alignment according to the indicators.

<Emitter> <Receiver> <Receiver> <Receiver>
S m—
TOP(Blue) § |-~ TOP(Blue)
[ ar. L—
- J
& il I
i o |@
& " E =
L |
e
ol g.,;;.‘
T Stable-state(Green) &7 Stable-state(Green)
iyl
i N e, g
— &
BTM(Blue) [ “TE—BTM(Blue)
& -

:ﬁ Angle adjustment range: +22.5°
Q

5. Securely tighten the remaining screws.
<Backside mounting > <Side mounting>

(The recommended torque to tighten is 3.0 Nem.)

F3SG-4RAOOOO-25-01TS
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Setting with DIP Switch | mp =» |MountinngeamAIignment| =) | Operation check ‘

12-2. Mounting with Standard Adjustable Brackets (F39-LGA)
HDimensions (Check position)
[Backside mounting]

Check
position

O

35
-7 — S Mount
A4
[ 3 1{ T 2:M5 or M6 3 5
i =P £ S D E
Standard Adjustable = = o
Bracket ] v
(F39-LGA) -
Align
E I R beams
1] ~
. &
=
=y
@
<= p— S i
o = w e |
3
g < <
I<}
£ o
2| Standard Adjustable & @
O | Bracket | 1]
(F39-LGA) sl
. e
T ;L
x 1 3
g 9.2 2-M5 or M6 g
= 2485 Fr=b L la 2485 S
D] | =~ B
= 1 =
A
g Ji
o < Screw: M5 or M6 >
[ Unit : mm ]

F3SG-4RAOONONO-25-01TS Series
Dimension A C+23
4-digit number of the type name

Dimension C (Protective height)
Dimension D C-45
Dimension P 20

Protective height | Number of Standard Dimension F
(C) Adjustable Brackets *1
0185 to 1225 2*2 1000 mm max.
1305 to 1945 3 1000 mm max.

*1. The number of brackets required to mount either one of emitter and receiver.
*2. Mounting an emitter or receiver with one bracket is possible for the models of protective height of 0185 or 0265. In this case, locate
this bracket at half the Dimension A (or at the center of the sensor length).

{l\(ﬂ Refer to User's Manual for dimensions of side mounting.
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Setting with DIP Switch | mp =» | Mounting/Beam Alignment | =) | Operation check

HEMounting and Beam Alignment
1. Loosen the screws and adjust the angle.

Check
position hexagon socket head
cap screw (M3 x 15)

@<«

=
5]
<
2

2. Lightely tighten the screw.
<Backside mounting>

(D<=

- Optical surface
o of F35G-RA

beams

Adjustable
Bracket

hexagon socket head
cap screw (M3 x 15)

hook

<Side mounting>
Optical surface
of F3SG-RA

Adjustable
Bracket

3. Adjust the mounting position and secure the bracket.
<Backside mounting>

4. Secure the bracket to the wall.
<Backside mounting>

¢ C?@ C‘%

:6’1 Screws to mount the brackets to the wall are not included.

23

<Side mounting>

Tightening torque:
2.0 Nem (recommended)

<Side mounting>

¢ CC &

F3SG-4RAOONOMO-25-01TS
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Setting with DIP Switch | mp =» |MountinngeamAIignment| =) | Operation check ‘

5. Perform beam alignment according to the indicators.

<Emitter> <Receiver>

. —TOP(Blue)

g

— Stable-state(Green)

RECEIVER

— BTM(Blue)

X Angle adjustment range: +15°
Q

6. Securely tighten the remaining screws.

<Side mounting>
2

Y alld

F3SG-4RAOONOMNO-25-01TS
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<Receiver> <Receiver>

AL

[ TOP(Blue)

RECEIVER

"

L
il
-%'3%" Stable-state(Green)
il
i

o TP o P

——~BTM(Blue)

o

Tightening torque:
2.0 Nem (recommended)

Hexagon socket head

<Enlarged view>
< cap screw (M3x15)

24
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Setting with DIP Switch | mp = | Mounting/Beam Alignment | =) | Operation check

13. Operation Check

After setting with DIP Switch, wiring, mounting and beam alignment are done, check the operation of the
F3SG-RA. Attach the included Troubleshooting Guide Sticker nearby, if necessary.

% =

{i";& Refer to Safety Light Curtain F3SG-R Series User's Manual or the website for troubleshooting.

http://www.ia.omron.com/f3sg-r

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, NL-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
B OMRON ELECTRONICS LLC HOMRON (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.
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11. REHEH

T & T, AMEOMESEBORIRIICEES SANRIRBEFLSE 5720, F3SG-R BRI K
BRI GTNFESEVERDZ LT, REEHESEEOREORBOBRREICL>TERY
¥, BTEERKRESHL T LS,

ANEE

F3SG-R &LEREDMIZIX, BT REERE (S) ZHMARL T, BEOBKRIIZEIET S0
ISHEALEST, BEETESIBNIHYET,

HHOGERM &L, BEAFLESEZEL THLBBOBIREAELT 2 ETORMTY . BMOISERRHETER TRE

’ O LTLESN, Tz, BBOBERMICEESTOALE SH. BHMICHEEL TS,

11-1. ISO 13855/EN ISO 13855 | & 2 R&LEREDETER

BHITUTHREAFTRLERT HI5G
S=KXT 4+ C - ()= T RLHES
- S REMEH |
KREIYT7AORARE

- T: ¥4 & F3SG-R D& SHG & BERT

» C: F3SG-R Oi/MaEE¥ikh S st E S iz B MEERE

FMEEYE S 40mm DS R T LOETEHI

K=2,000mm/s, C=8x(d — 14mm) & LT, () XZFAL THELF
E

S=2,000mm/s X (Tm + Ts) + 8 X (d — 14mm)

- S=ZLEEE (mm)

s Tm= WO REER (s)

* Ts=F3SG-R 0 ON — OFF ~ADEZ R (s)

+ d=F3SG-R O &R/NMEEHIK (mm)

FEIRIR

[E&HI]

Tm=0.05s, Ts=0.008s, d=25mm M & & :

$=2,000mm/s X (0.05s + 0.008s) + 8 X (25mm — 14mm)

=204mm - (2) &

C DETEHERD 100mm KEDHE (L. S=100mm &L FEF,

SEHERH 500mm £ Z BIBSIE. K=1,600mm/s ELE=ROXTHAELET,
S=1,600mm/s X (Tm + Ts) + 8 X (d — 14mm) --- (3) &

EEE @) XDOFEHERAD 500mm KFEDIHEIL, S=500mm & LFET,

BREIUF7OLAEZEBZTIATHE00586

FEBECHELZFISG-ROBRETYTDLEAZHA THBOBKREICERET 22 LEMC I ENTERL
BE. INFZELTFSGROESHLVRLEMS ZRETHIVENHY FT, TROKXTEHEL:
RS CBHAT Y FHEAZFALEXTE5E CTHEL-REEHS #HEBL T, KYKELEER
2 S LLABTNERY FHA,

F3SG-4RAOOOO-25-01TS
VERYVEPZI LD =Y %



S=(KXT) + Cro --- (4) K
- S REeRE ‘
CKRBRETYTADRARE |
- T: #4 & F3SG-R DA SIS EMRE '
*Cro BHI U T7DEAZBAE THBOBIREICAKIRETESD s | R2Ess ||
BEREICE DOV -RARM, BHOEKRBOES a LKBET YT L N i
HOBEbIc&Y, TROMDREYET, . :
LRI 7 FEARETAS 300mm £BX HBEE. RHET ¢ '
VT DT CBHIEITH L THALREA TEEH A, I st

F3 K=2,000mm/s &L T, @ XEFEHALTCHELET, COFHE tem
FERMN 100mm KFDIFEIE. S=100mm & LFET,

COETHEFERD 500mm R HHEEL. K=1,600mm/s LT, B

HELET., COFELHERA500mm RFDBEE, S=500mm &L

9,
D BRHEITY 7 LIEOFS b
gg’i‘ 900 [ 1000 | 1100 [ 1200 | 1300 [ 1400 [ 1600 [ 1800 [ 2000 [ 2200 [ 2400 [ 2600
a R A Cro
2600 0 0 0 0 0 0 0 0 0 0 0 0
2500 400 400 350 300 300 300 300 300 250 150 100 0
2400 550 550 550 500 450 450 400 400 300 250 100 0
2200 800 750 750 700 650 650 600 550 400 250 0 0
2000 950 950 850 850 800 750 700 550 400 0 0 0
1800 1100 | 1100 950 950 850 800 750 550 0 0 0 0
1600 150 | 1150 1100 | 1000 900 850 750 450 0 0 0 0
1400 1200 | 1200 1100 | 1000 900 850 650 0 0 0 0 0
1200 1200 | 1200 1100 | 1000 850 800 0 0 0 0 0 0
1000 1200 | 1150 1050 950 750 700 0 0 0 0 0 0
800 1150 | 1050 950 800 500 450 0 0 0 0 0 0
600 1050 950 750 550 0 0 0 0 0 0 0 0
400 900 700 0 0 0 0 0 0 0 0 0 0
200 600 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0

FUEEELFELEISHLTHIRRELRBLAVES, BET Y 7 EHOB S AI00mmRBDFEEEEEFNATVEL A,
E2ROEEMBEL TEVHFEEA, a. bFEIICroALRD2ODEDHIZH BHE. RELEESHAIYKRECLRHEEMEML T
Ey,

[&t&H]

*T:Tm + Ts (s)

- Tm: B DTS BER (s)

* Ts: F3SG-R @ ON — OFF ~D & B (s)
ca EHOBIKREBOE S (mm)

“bREITY 7 LEHOFE (mm)

Tm=0.05s, Ts=0.008s, a=1,400mm, b=1,500mm M & & :
EREY. Cro=850mm TY, b H 1,400mm & 1,600mm DREIZdH B71=8. Cro DIEDKZELD b=1,400mm Z &
WEJ,
$=2,000mm/s X (0.05s + 0.008s) + 850mm
=966mm
966mm (% 500mm ##BZ 51=%. K=1,600mm/s & L THHELFET,
S=1,600mm/s % (0.05s + 0.008s) + 850mm
=942.8mm
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COXTEHEL Tz S=9428mm [T BHIT Y 7HEAFME LERT HHE OFEF S=204mm &Y KE L=
. BEELDIREEEE S=942.8mm R Y FT,

d\?§ 11-1. ISO 13855/EN ISO 1385512 B XL FERED I H BRH T ) FHEAS R LEXT BHE

BEHTYTHEALRE ETHIGE

K=1,600mm/s. C=(1200-04xH) &L T () XEFEAL T
BLET,

f=f2L C (& 850mm RiFHICHESELNKSITLTLEEL,
S=1,600mm/s X (Tm + Ts) + 1200-0.4 X H .
- S=REHERE (mm) Ay REIERE

T O ISEER (s) R
* Ts=F3SG-R O ON — OFF ~ADSZ B (s)
* H=F3SG-RDFHREE= & (mm) [Fesessesesseses
FREUHIEUTORERT &5 I2LTEEL, "[H

Y

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

Ffz. H A 300mm( THE LS TIE 200mm) ZHZ 5 &
BHIUTOTELCYRITHTREMAHEEEUR
V7 ERAVMZEET DDELHYET,

[&t&H]

Tm=0.05s, Ts=0.008s, d=25mm M & & :

S=1,600mm/s % (0.05s + 0.008s) + 1200-0.4 X 500mm
=1092.8mm

11-2. ANSIB11.19 [T X 2R 2B D H K

AEM FISG-ROBHET ) 7ICH L TREICRAT S5E. REEHERITRIZEZAICK>TEHESL
F9,

S=K X (Ts+Tc+Tr+Tbm)+Dpf

- S ReiREE

KBTI 7ADQEAEE (OSHA 812 & A HELZ(EIL 1,600mm/s)

BAERE KL, ANSIBII9METEERSINTVWELA, BRTIKDEEFRET IEICIE. AXL—
ADERENEECHOPIEREEEL TLIEELY,

- Ts= WMDOE LR (s)

* Tr=F3SG-R O ON — OFF ~M &R (s)

T I L —F 2SS I0ICET SEMHEHERORKICEHER (s)

- Tom= BANBFR (s)

BEATL—XEZREHATVRBEE, Tom=T L —FEZ2REMR— (Ts+To)l EHYET, T
L—FEZFF#HBATOLERNEARIEX (Ts+Te) 0 20% U EZBMERET S EEHBLET,

- Dpf= BN EE Bk

ANSI DK TIE, Dof DEHIEUTD LS IZHRY FT,

Dpf=3.4 x (d - 7.0;: & Z T d [& F3SG-R D R/MEHMA (BT : mm)

[ &t &HI]

K=1,600mm/s. Ts + Tc=006s, J L —FE= R HEMRM =0.1s,
Tr=0.008s. d=25mm D& = :

Tbm=0.1 — 0.06=0.04s

Dpf=3.4 X (25 — 7.0)=61.2mm

S=1,600 x (0.06+0.008+0.04) + 61.2=234mm
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