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Safety Light Curtain

F3S-B

Suitable for
Detecting Human
Bodies in a

Dangerous Area | T

* The F3S-B is a type 2 Safety Light curtain intended to be
used as or with the safety related parts of the control system
of a machine to category 2, 1 or B as defined in the Europe-
an standard EN954-1.

e Compliance with IEC 61496-2, EN 61496-1 standards and
machine and EMC directive.

* Received certificates from Notified Bodies as Type 2 ESPE
(Electro-Sensitive-Protective-Equipment).

* UL/CSA approved.

* Pursuing safety with high level of safety design and FMEA.

* Series configuration of two units is possible.

¢ Units available with an axis pitch of 25 mm (hand protec-
tion), 50 mm (arm protection) or 75 mm (body protection) in
protective height ranging from 300 mm to 1650 mm.

* Human body detection system without a dedicated control

Safety Design for Category 2.

e

box.
* M12 Connector
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Ordering Information
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F3S-B |_IM_|
blank  Stand-alone

M Master unit for series connection
S Slave unit for series connection

-
blank  Complete set of emitter and receiver

Emitter unit only
Receiver unit only

36 No. of optical axis (4-66) blank  Stand-alone or slave unit
5 25 mm optical pitch 12 No. of optical gxis qf the con.nected slave unit
5 50 mm optical pitch Ior ég mm oppca: p!:cp type: 12,18, ?g or ?0
7 75 mm optical pitch for mm oprca’preh ype: 06, 09, 12, or 15
‘or 75 mm optical pitch type: 04, 06, 08, or 10
blank  Slave unit
P PNP outputs
Stand-alone Master unit Slave unit Optical No. of Protective height | Weight (without
resolution optical axes accessories)
F3S-B122P F3S-BM122PC1] F3S-BS122 30 mm 12 300 mm 0.9 kg
F3S-B182P F3S-BM182P 1] F3S-BS182 18 450 mm 1.2 kg
F3S-B242P F3S-BM242P 1] F3S-BS242 24 600 mm 1.5 kg
F3S-B302P F3S-BM302PC 1] F3S-BS302 30 750 mm 1.8 kg
F3S-B362P F3S-BM362P 1] - 36 900 mm 2.1 kg
F3S-B422P F3S-BM422P 1] - 42 1,050 mm 2.5 kg
F3S-B482P F3S-BM482P 1] - 48 1,200 mm 2.8 kg
F3S-B542P F3S-BM542PCT] - 54 1,350 mm 3.1 kg
F3S-B602P F3S-BM602PC1] - 60 1,500 mm 3.4 kg
F3S-B662P F3S-BM662PC1] - 66 1,650 mm 3.7 kg
F3S-B065P F3S-BM065PL 1] F3S-BS065 55 mm 6 300 mm 0.9 kg
F3S-B095P F3S-BM095PL 1] F3S-BS095 9 450 mm 1.2 kg
F3S-B125P F3S-BM125PC1] F3S-BS125 12 600 mm 1.5 kg
F3S-B155P F3S-BM155PC] F3S-BS155 15 750 mm 1.8 kg
F3S-B185P F3S-BM185P] - 18 900 mm 2.1 kg
F3S-B215P F3S-BM215PC1] - 21 1,050 mm 2.5kg
F3S-B245P F3S-BM245P] - 24 1,200 mm 2.8 kg
F3S-B275P F3S-BM275PC] - 27 1,350 mm 3.1 kg
F3S-B305P F3S-BM305PC ] - 30 1,500 mm 3.4 kg
F3S-B335P F3S-BM335PC ] - 33 1,650 mm 3.7 kg
F3S-B047P F3S-BM047PC1] F3S-BS047 80 mm 4 300 mm 0.9 kg
F3S-B067P F3S-BM067PC 1] F3S-BS067 6 450 mm 1.2 kg
F3S-B087P F3S-BM087PL1] F3S-BS087 8 600 mm 1.5 kg
F3S-B107P F3S-BM107PC] F3S-BS107 10 750 mm 1.8 kg
F3S-B127P F3S-BM127PC1] - 12 900 mm 2.1 kg
F3S-B147P F3S-BM147PC1] - 14 1,050 mm 2.5 kg
F3S-B167P F3S-BM167PC1] - 16 1,200 mm 2.8 kg
F3S-B187P F3S-BM187PC 1] - 18 1,350 mm 3.1 kg
F3S-B207P F3S-BM207PC1] - 20 1,500 mm 3.4 kg
F3S-B227P F3S-BM227P 1] - 22 1,650 mm 3.7 kg
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Protective height
The F3S-B can detect in the area indicated by "Protective

height” in the figure below. The protective height is from "the
Optical-axis line mark above the indicator area” to "the end of
the yellow metal case”.

Optical-axis line mark
The center line for optical axes is indicated by the triangle

mark. This position is a reference line for measuring safety

distance.
Limit position
Protective for detection
height

No. of optical axes

Optical resolution

Receiver

/’\ Optical- axis
pitch

Detection distance

Optical- axis
line mark

Stand-alone type
This is the most common configuration, and it is used to pro-

tect a hazardous part of a machine when approached from
one direction only.

Receiver
X

Emitter

8
5

)/

Protective
height

Indicator area

\

Extension cable

Series connection types
When your application requires an additional protective zone,

for example, to prevent someone from staying behind a pri-
mary detection zone, the F3S-B may be connected in series.
The system consists of a master unit, a slave unit, and a se-
ries connection cable, type F39-JB1B.

The series connection allows up to 96 axes and 2.4 m of pro-
tective height in total.

Series connection types have the same characteristics as a
stand-alone types. When the detection zone of the master
unit or that of the slave unit is interrupted, the outputs of the
master unit go to the OFF-state.

Q0 0 = /'
Protective
m height
Slave unit
L] /'
S
}\ | —
—— Series connection cable
< /—
Protective
. height
Master unit LT

§~§ﬁ

of Indicator area

\ .
Extension cable

Note: Slave unit does not have indicators.
Master unit and slave unit need to be ordered separately.

F3S-B
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Rating and Performance

Type F3S-BLLIP" F3S-BMCLLPLL] i ~ |F38-BSITJ U . .
Stand-alone Master unit for series connection | Slave unit for series connection

No. of optical axes 121066 |6t033 |[4t022 12t066 |6t033 |4t022 121030 |6to15 |41t010

Optical-axis pitch 25mm |50mm |75mm |25 mm 50mm |75mm [25mm |50 mm |75 mm

Optical resolution Non-transparent: in diameter

(Detection capability) 30mm [55mm [80mm [30mm [55mm [80mm [30mm [55mm |80 mm

Protective height 300/450/600/750/900/1,050/1,200/1,350/ 1,500/ 300/450/600 /750 mm
1,650 mm

Detection distance

0.3 to 5.0 m, up to 8 m on request

Response time

ON to OFF: See table “Response Time”
OFF to ON2: Default 100 ms (selectable with F39-U1E, 80 to 400 ms)

Startup waiting time

2 s max.

Supply voltage: Vs

24 VDC + 20% (including 5 Vp-p ripple)

Current
consumption

400 mA max. (under no-load conditions)

Light source

Infrared LED (880 nm wavelength). Lifetime: 50,000 hrs. at 25 °C.

Effective aperture angle

Within + 5° for the emitter and receiver at a detection distance of at least 3 m according to IEC
61496-2

Operating mode

Light ON

Control output

Two PNP transistor outputs, load current 200 mA max., residual voltage 2 V max. (except for volt-
age drop due to cable extension)

Instability output

PNP transistor output (not safety-related control output),

activated during an insufficient light detection, failure detection and connection with F39-E1,

load current 100 mA max., residual voltage 2 V max. (except for voltage drop due to cable exten-
sion)

Protection circuit

Output short-circuit protection, power supply reverse connection protection

Start/restart
interlock function

Mode selection before power ON by connecting "Interlock selection input” line to:
Active: No connection or 0 to 2.5 VDC, 3 mA max.

Inactive: Instability output line

Reset of start/restart interlock by connecting "Interlock selection input” line to:
Interlock reset: 17 VDC to Vs, 20 mA max. Duration time 15 to 2,500 ms

External test function

Mode selection by connecting "External test input” line to:
Active: 17 VDC to Vs, 10 mA max. Duration time at least 15 ms
Inactive: No connection or 0 to 2.5 VDC, 2 mA max.

Relay monitoring
function (optional)

Default inactive, selectable with F39-U1E

Relay monitoring input line with NC contact connected,

Available level: 17 VDC to Vs, 10 mA max.

Allowed relay delay time™3: Selectable between 20 and 300 ms
Termination when not selected: No connection or 0 to 2.5 VDC, 2 mA max.

Start interlock function

Default inactive, selectable with F39-U1E

(optional)

Blanking function Default inactive, selectable with F39-U1E

(optional)

Indicator See "Indicators” No indicators

Connection method

For Extension cable: 8 pins, M12 connector
For Series connection cable: 6 pins, M12 connector

Ambient temperature

During operation: —10 to 55 °C (with no freezing)
During storage: —25to 70 °C

Ambient humidity

During operation: 35 to 85 %RH (with no condensation)
During storage: 35 to 95 %RH

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength voltage

1,000 VAC 50/60 Hz for 1 min

Degree of protection

IEC60529 1P65

Vibration resistance

Normal operation: 10 to 55 Hz, double-amplitude: 0.7mm, X, Y and Z directions 20 sweeps

Shock resistance

Normal operation: 100 m/s? [10 G], X, Y and Z directions: 1000 times

Materials

Case: Aluminum
Front cover: PMMA (acrylic resin)
End caps: PA6

Size (cross section)

30 x 40 mm
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Type F3S-BLT TP F3S-BMCI TP F3S-BSCI !
Stand-alone Master unit for series connection | Slave unit for series connection
Accessories Test rod 3, mounting brackets (top and bottom), mounting brackets (intermediate) ™, mounting
plates™, Instruction manual™
Applicable standard IEC(EN)61496-1 TYPE 2 ESPE (Electro-Sensitive Protective Equipment)
IEC 61496-2 TYPE 2 AOPD (Active Opto-electronic Protective Devices)

Note: 1 .For detailed type names and optical specifications, see , Type Naming Rule“
2 .Nominal value (set time). The accuracy is -0 ... +70% of the ON to OFF response time.
3. Only with F3S-BI I 12P and BMCII12PC11.
4 .For the 1,050 mm protective height and longer types.
5. Only with F3S-BLI 1P and BMCIC2PCI.

Indicators
<Emitter Indicators> <Receiver Indicators>

Optical- axis
line mark

A |- IR-power indicator A | ON-state indicator
—| (Orange) — T (Green)

power O ON O

INTER-  (7) — Interlock indicator OFF (O — OFF-state indicator

LOCK (Yellow) (Red)
EXNESS O unstas O
ey oShator stabilty ndiator
(Green)
Emitter IR-power indicator: Lit when emitting.
Interlock indicator: Lit during start/restart interlock or start interlock.
External test/ blanking indicator:  Lit during external test. / Flashing when using blanking function.
Receiver ON-state indicator: Lit when receiving light.
OFF-state indicator: Lit with interrupted light.
Flashing during connection with F39-E1 or with failure.
Instability indicator: Lit with an insufficient light reception or failure.
Flashing during connection with F39-E1.

F3S-B G-35



OomRonN

Table of Response Time

Stand-alone type

Response time [ms ] Response time [ms ] Response time [ms ]
F3S-B122P 20 F3S-B065P 20 F3S-B047P 20
F3S-B182P 20 F3S-B095P 20 F3S-B067P 20
F3S-B242P 20 F3S-B125P 20 F3S-B087P 20
F3S-B302P 23 F3S-B155P 20 F3S-B107P 20
F3S-B362P 27 F3S-B185P 20 F3S-B127P 20
F3S-B422P 30 F3S-B215P 21 F3S-B147P 20
F3S-B482P 34 F3S-B245P 22 F3S-B167P 20
F3S-B542P 37 F3S-B275P 24 F3S-B187P 20
F3S-B602P 41 F3S-B305P 26 F3S-B207P 20
F3S-B662P 45 F3S-B335P 28 F3S-B227P 21

Series connection types
The following chart shows the response time of combinations of a master unit and a slave unit connected in series. For example,

the response time of the combination of F3S-BM122P30 and F3S-BS302 is 30 ms.

Response time [ms] Response time [ms]
Slave unit F3S-| BS122 | BS182 | BS242 | BS302 Slave unit F3S- | BS047 | BS067 | BS087 | BS107

Master unit Master unit

F3S-BM122PCT] |20 23 27 30 F3S-BM047PCT] |20 20 20 20
F3S-BM182PCT] |23 27 30 34 F3S-BM067PCT] |20 20 20 20
F3S-BM242PCT1] |27 30 34 37 F3S-BM087PC1] |20 20 20 20
F3S-BM302PC1T] |30 34 37 41 F3S-BM107PC1] |20 20 20 20
F3S-BM362PC1] |34 37 41 45 F3S-BM127PC1] |20 20 20 21
F3S-BM422PCT1] |37 41 45 49 F3S-BM147PC1] |20 20 21 23
F3S-BM482P(11 |41 45 49 54 F3S-BM167PC1] |20 21 23 24
F3S-BM542P11 |45 49 54 57 F3S-BM187P11 |21 23 24 25
F3S-BM602P11 |49 54 57 61 F3S-BM207PC] |23 24 25 26
F3S-BM662P[11 |54 57 61 65 F3S-BM227P(11 |24 25 26 27

Response time [ms]
Slave unit F3S-| BS065 | BS095 | BS125 | BS155

Master unit

F3S-BM065PC11 |20 20 20 21
F3S-BM095PC1] |20 20 21 22
F3S-BM125PC1] |20 21 22 24
F3S-BM155P11 |21 22 24 26
F3S-BM185P11 |22 24 26 28
F3S-BM215PC11 |24 26 28 30
F3S-BM245P(11 |26 28 30 32
F3S-BM275P11 |28 30 32 34
F3S-BM305PCT] |30 32 34 35
F3S-BM335PCT1 |32 34 35 37
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Characteristic data

Operating Range

F3S-B122P
Parapendicular to Center Line of Lenses Parallel to Center Line of Lenses
300 300
200 — 200
/
— | — ] i
£ 100 € 100 — .
£ @—}F_Y@ £ _—
i‘) 0 — > 0 \ -
(0]
o [&]
g 100 X 8 -100 — I._X_.I g
a ~ a
-200 ~— -200
-300 -300
0 2 4 6 8 0 2 4 6 8
Distance X (m) Distance X (m)
F3S-B662P
Parapendicular to Center Line of Lenses Parallel to Center Line of Lenses
300 300
200 200
100 — - 100 = .
€ g Y € — Y
£ ] @—)}_@ £ 7
NS 0 4 0 .
S ~ X S oo \\ L f |
© - ©
S 0 0 200
-300 -300
0 2 4 6 8 0 2 4 6 8
Distance X (m) Distance X (m)
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I/0O Circuit Diagram

IR-light Interlock Ext. test/blanking !
I indicator indicator indicator

Y I R

: % % % ¢ éBrOW" K * +24V

Green

|
: . External test
Gre :/1 \'\* I input

! Main emitter White

X : circuit 0 .
Pink N + Relay monitoring
6 I input

! AAA @ Yellow Interlock selection
. v input

i @ ov

: ON-state OFF-state Instability 1
| indicator indicator indicator :

T I R

H |
| N
| H
H |

. /J\ Green
8/

| E5
| Control output 1
! Main receiver 4( : Load
H circuit )
White
Gre . @ i

RS-485(A)
RS-485(B)

—>

i I Control output 2

i - /i\ Yellow

i -

i i
i . @ Blue

L e Ll _
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Dimensions
Safety Light Curtain

F3S-B
Type A B
Protective Full length
M12 connector he“ght
F3S-B122, -B065, -B047 300 343
o g —————— SN — F3S-B182, -B095, -B067 450 493
- F3S-B242, -B125, -B087 600 643
F3S-B302, -B155, -B107 750 793
] F3S-B362, -B185, -B127 900 943
Master unt F35-B422, -B215, -B147 1050 1093
F3S-B482, -B245, -B167 1200 1243
F3S-B542, -B275, -B187 1350 1393
F3S-B602, -B305, -B207 1500 1543
_ F3S-B662, -B335, -B227 1650 1693
% Note:All units are in Millimeters unless otherwise indicated.
o | £
8
S
o
<
] =

Accessoires

Mounting Bracket (Top and Bottom) Mounting Plate
Only supplied with types which have a protective height of 1050 mm or longer (Including inter-
5.5 mediate brackets). Only needed for rear mounting
R2.75
16] 12] ¥ J — !

- {

L ]

20

/jé 25 2874
46 . :
30 - A\ —
55 . \MS I_E.
M .
2
36 R4.5
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Intermediate Mounting Bracket
Only needed for types which have a protective height of 1050 mm or longer

Mounting screw for sensor (M6x8)

Flat intermediate bracket

]
Rubber . .
1T U-shaped intermediate bracket
3 e F for bracket (M4x10)
8 ixing screw for bracket X
3.2 36 13 - Ci IJE o /
0ESy 0850 S I:—Z‘LL’ ] /
_ Elﬂ 11 | /
= N X 17} 'L140 14 v s5
1 N He

oo | 9| :

f"),{ H H ¥ | { q%

i, ~ 1 | o '\ 1

o
24 L-shaped intermediate bracket i ‘$’

Options (Order Separately)

Extension Cable
(Set of 2: Emitter > gray, Receiver > black)

F39-JB1A (L=3m)

F39-JB2A (L=7m) L
F39-JB3A (L=10m) i e ——— e ee————— i

\Round vinyl-insulated cord
5.7 mm dia. (32/0.1 mm dia.) 8 cores

Unit: mm

Series Connection Cable
(Set of 2: Emitter > gray, Receiver > black)

F39-JB1B

E.

Unit: mm

Optional Function Kit
F39-EU1E
This set includes the following items:
F39-U1E OptionalFunction Software
F39-E1 Interface Unit
F39-dB1C Interface Cable
The F39-U1E Optional Function Software is the WINDOWS®
-based software for use with the F39-E1 Interface Unit to pro-
gram the F3S-B Safety Light Curtain, and provided with one
3.5 inch floppy disk. This software has the following features:
Set the following functions to the F3S-B

- Start interlock function

- Relay monitoring function

- Blanking function

Display each axis and each input line condition of the F3S-B

Change the ON delay time

Note: The F3S-B is not in normal operation during connection with the F39-E1.
The control outputs are held in their OFF-state. For detailed information
please refer to “Details of F39-EU1E” in this data sheet.

/NWARNING

After setting the blanking function, check that the F3S-B detects a test
rod at any position in the F3S-B detection zone through which a per-
son reaches the hazardous part of the machine. If any positions are
found by check above, install protective structures to there to prevent
intrusion which F3S-B can not detect. Failure to do so may result in
serious injury.

Perform the installation check and the periodical inspection described
in the F3S-B manual.

Disconnect the outputs of the F3S-B from the load when program-
ming it using the F39-U1E software and with F39-E1 interface unit.
Failure to do so may result in serious injury.

Do not connect the F39-E1 to a power supply with a voltage higher than
24 VVDC +20 %. Do not connect the F39-E1 to an AC power supply.

G-40
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Wiring

Disconnect all sources of power before wiring the F3S-B to a

machine.

Connect the emitter extension cable (F39-JBxA-L optional,
gray color outer jacket) to the emitter. (The emitter uses

gray color plastic caps.)

Connect the receiver extension cable (F39-JBxA-D option-
al, black color outer jacket) to the receiver. (The receiver

unit uses black color plastic caps.)

Connect the 0 V line of the power supply directly to protec-

tive earth (PE).

Note: Note:Be sure to wire correctly. Failure to do so may damage the F3S-B.

. . Signal Name Wire Color
Front View Pin No. Rgceiver Emitter of Extct:ansion Cable
1 Control output 2 Relay monitoring input White
2 24 VDC 24 VDC Brown
3 Control output 1 External test input Green
@® ® 4 Instability output Interlock selection input Yellow
@ ® 5 RS-485 (A) RS-485 (A) Grey
09 6 RS-485 (B) RS-485 (B) Pink
7 ov oV Blue
8 N.C. / reserved*1 N.C. / reserved Red
*1. N.C./reserved: do not connect
Emitter Receiver
>
>
>
[ e——
| ———

Relay monitoring (White 1)

S1

L

RS-485(B) (Pink 6)

Interlock selection (Yellow 4)

Instability (Yellow 4)

Output 2 (White 1)

E1_ |

]

E1: 24 VDC Power supply

S1: External test switch
K1, K2: Relay
Ka: Relay to indicate unstable condition

F3S-B
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When using START/RESTART FUNCTION When using optional RELAY MONITORING FUNCTION

| Emitter Receiver | Emitter i
i i i
| |
. | |

. RS-485(B) (Pink 6 :
! N . ! !
! 3 ! b !
| 2 sl o\ s s | |

— o =

P S 2 3| < : LS I
o8 8 | e < ; © ok a |5
[ < © | @ ~ [ o S |
;o a 2 2| 5 S| H S a o
= S| s2 |x ] o 2|1 2 S |=
0 = S o a o . . c >
(=] Q 2 el > | | g 3 o> |
R 2 gl 3| 31 i ke '
3| S < = ! bF s1 !
! ! -4 !
| | | |
} | | |
| | | N |
[ | | E1 - |
CE1 T . . .
| Ks | | |
| | | |
! - ' ! k1, k2: Auxili tact t |
| S2: Restart interlock reset switch | I torthe C(;J,fa;ﬁg]%?r{h%cﬂn%mggy |
L J L J

Details of F39-EU1E Optional Function Kit
1. Installation
1.1 Preparation

/NWARNING - F39-dB1C Interface cable 5 m cable length, M8 connector

Perform the installation check and the periodical inspection (4 pins)
described in the F3S-B manual. 305 5000
Do not disassemble, repair or modify the F39-E1. il
Do not use the F39-E1 in flammable or explosive environ- 215 'l “n ''''''''''''''''' A= %
s N Somytippiestas .,
To use the F39-U1E software, the following items are neces- Unit
sary.

Personal Computer (not included) - RS-232C cable (not included)

- Windows® 95, Windows® 98, or Windows NT®

- 133MHz Pentium® processor or better 1.2 Component Names and Functions of the F39-E1 Interface Unit

- 32MB RAM or higher for Windows® 95 and Windows® 98
- 64MB RAM or higher for Windows NT®

- A 115kBd RS-232 serial interface port or better

F39-E1 Interface Unit

SEND to RS-485 Indicator (Red)

Unit : mm Lit when the F39-E1 sends data to the F3S-B via RS-485.
SEND to RS-232C Indicator (Yellow)

Lit when the F39-E1 sends data to the PC via RS-232C.
COMMUNICATION Indicator (Green)

Flashing during communication between the F3S-B and the
F39-E1.
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1.3 Hardware Connection
/AN WARNING

Disconnect the outputs of the F3S-B from the load when program-
ming it using the F39-U1E software and with F39-E1 interface unit.
Failure to do so may result in serious injury.

Do not connect the F39-E1 to a power supply with a voltage higher than
24 VDC +20 %.

Do not connect the F39-E1 to an AC power supply.

1.3.1 Wiring Diagram

F3S-B
[(FagUtE] Emitter Receiver

4
N
=l
|
% RS-485(A) (Grey 5)
R —— Note 1
Note 1 { RS-485(B) (Pink 6)

F39- JB1C

—_

24 VDC (Braun 2)
OV (Bluie 7)

0V (Bluie 7)
24 VDC (Braun 2)

Open Output 1 (Green 3)
Open Output 2 (White 1)

+24 V (Brown 1)
0V (Blue 3)

RS- 485(B) (White 2)

Note 1: See the instruction manual of F3S-B for wiring

1.3.2 Wiring Procedure

1. Connect the F3S-B (see the instruction manual of the F3S-
B for wiring.)

2. Connect the Interface cable (F39-JB1C) to the Interface
unit (F39-E1).

3. Connect the 4 wires of the Interface cable to each appropri-
ate line of the F3S-B.

4. Connect an RS-232C cable to the PC and the Interface
unit.

1.4 Software-Installation

Copy the file ,F39-U1E_ver#.#.exe" and F39-U1E_veri.#dat

from the enclosed 3.5-inch floppy disk onto the hard disk of

the PC.

2. Function Description

2.1 Start Interlock

When the Start interlock function is used, the F3S-B does not
go to the ON-state automatically after power ON. Interrupting
one or more axes resets the start interlock condition of the
F3S-B then starts normal operation. The duration of the inter-
ruption must be equal or shorter as defined in the ,Max. inter-
ruption time (sec)“.

Max. Interruption Time

The max interruption time can be set between 0.3 and 2 s.

Note: In the case both the Start interlock and the Start/restart interlock are se-
lected, only the Start/restart interlock will be activate.

Start/Restart interlock is a function which is selected by wiring.
Refer to the instruction manual of the F3S-B for more detailed
information.

2.2 Relay Monitoring

MPCEs (Machine Primary Control Elements) are usually re-
lays or contactors used to control hazardous movement di-
rectly. The state of the MPCEs can be checked with the Relay
monitoring function.

A voltage of 17 VDC to Vs (Supplied voltage to F3S-B) has to
be applied to the Relay monitoring input through the NC con-
tacts of the MPCEs when the F3S-B control outputs are in the
OFF-state (see the F3S-B manual for wiring information). To
ensure this logic relation, the MPCEs must be safety ap-
proved types, with forcibly guided contacts.

Allowed Relay Delay Time

The allowed relay delay time can be set between 20 and 300
ms. This delay time has to be set at least 20 milliseconds
shorter than the Outputs ON delay time.

2.3 Outputs ON Delay

You can set the ON delay time of control outputs between 80
and 400 ms. This corresponds to the time which the control
outputs go to ON-state after the detection zone is not inter-
rupted.

Note: 1.When the Relay monitoring function is also used, the ON delay time
must meet the formula below.

2 .ONdelay time Allowed relay delay time + 20 ms After the Relay mon-
itoring function is set, if the ON delay time does not meet the above
formula, the ON delay time will be changed automatically into "Allowed
relay delay time” + 20 ms.

2.4 Blanking

With the Blanking function, one or more axes can be disabled.
This function is useful in an application where a part of the
F3S-B detection zone is always interrupted. The Manual-set-
ting and the Teaching-setting are available to select the
blanked axes.

Note: 1.In the case the blanked zone is not filled with structure completely and
remains some opening, the opening must be filled with the protective
structure.

2 . All axes can not be disabled. At least one axis needs to be active.

F3S-B
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3. Ratings and Performance

Type F39-E1 Interface unit

Supply voltage 24 VDC + 20% (including 5 Vp-p ripple)
Current Consumption 120 mA max.

Interface RS-232C interface, RS-485 interface
Indicator See 1-2

Connection method

RS-485: 4pins, M 8 connector

RS-232C: D-SUB connector, 9 pins

Protection circuit

RS 485 protection against wrong wiring

Ambient Temperature

During operation: —10 to 55° C (with no freezing)

During storage: —25 to 70° C

Ambient Humidity

During operation : 35 to 85% RH (with no condensation)

Ambient Humidity

During storage: 35 to 95% RH

Insulation Resistance

20 MQmin. (at 500 VDC)

Dielectric strength voltage

500 VAC 50/60 Hz for 1 min.

Degree of Protection

IEC60529 P20

Shock resistance

Normal operation: 150 m/s? [15 G], X, +Y and +Z directions: 3 times

Vibration resistance

Normal operation: 10 to 55 Hz, double-amplitude: 0.3mm, X, Y and Z directions: 10 sweeps

Cable length RS-485 cable: 5 m (4 pin 0.25 mm?)
RS-232C cable: Standard
Materials Case: Aluminum
Size 122 x 60 x 35 mm
Conformity EMC Directive
G-44 Safety Sensors / Components
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/NWARNING

1. Do not use the F3S-B on machines that can not be stopped by electrical control in case of an emergency.

2. Do not use the F3S-B in flammable or explosive environments

3. Always maintain the safety distance between F3S-B and a hazardous part of the machine. Serious injury may result if the ma-
chine does not stop before someone reaches the hazardous part.
4. Install protective structures around a machine so that you must pass through the detection zone to reach a hazardous part of

the machine.

5. Install F3S-B so that some parts of the operator’s body remain in the detection zone at all times when the operator works in the

hazardous area.
6. Failure to do so may result in serious injury.

Correct installation

A hazardous part of a machine can be
reached only by passing through the sen-
sor detection zone.

@
Some part of the operator's body remains
:IT in the detection zone while they are work-

ing.

Incorrect installation

A hazardous part of the machine can be
reached without passing through the sen-
@ | e sor detected zone.

A worker is between the sensor detection
® zone and a hazardous part of a machine.

0

/N\WARNING

1. Be sure to install the F3S-B to minimize the effects of reflections from reflective surfaces. Failures to do so will create an inability

to detect and may result in serious injury

2. Install the F3S-B with a minimum distance D as shown below form the reflective surface (highly reflective surfaces) like metal

walls, floors, ceilings, and work pieces.

<Side View>
Reflecting ceiling
Z 2/

Emitter I D Receiver

Reflecting floor

<Top View>
Reflecting surface

Z 7

"

5
Emitter J Receiver

Distance between emitter and receiver (detection distance L)

Minimum installation distance D

0.3to3m

0.26 m

3to5m

L xtan 5° =L x 0.088 (m)

F3S-B
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/AN\WARNING

When using multiple sets of the F3S-B, install them so that mutual interference is not incurred.

(Incorrect)

(Incorrect)

Emitter 1
Emitter 2

—
o
193
=
@D
o
(5]
s

RS-485

Emitter 2

(Incorrect)

@, ~{0]
Emitter 1 Receiver 1

@» ~{o]
Emitter 2 Receiver 2

Alternate emitters and receivers
Correct installations are shown below to prevent mutual interference.

(Correct) (Correct)

Emitter 1
Emitter 2
Receiver 1

—
—
1]
B
@D
O
5]
o
e
-
T

_-|I Receiver 2 I

Correct
B o
Receiver 1 Emitter 1
© -0}
Emitter 2 Receiver 2
(Correct)

Emitter 1
Receiver 1
Emitter 2
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/N\WARNING

. The F3S-B is a TYPE 2 Electro-sensitive protective equip-
ment, intended to be used as or with the safety related part
of control system to category 2, 1 or B as defined in the Eu-
ropean standard EN954-1.

Do not use the F3S-B in category 3 or 4 systems.

. A qualified person, as determind by local regulations, must
confirm that installation, inspection and maintenance are
implemented correctly.

. Do not short the output lines to the +24 V line. Doing so will
cause the output to be always ON, creating a hazardous sit-
uation.

. Do not connect the F3S-B to a power supply with voltage
higher than 24 VDC + 20%. Do not connect the F3S-B to an
AC power supply.

. Be sure to conduct inspections regularly.

. The F3S-B cannot be used in applications where hazard-
ous projectiles may exit the protected zone.

. Do not disassemble, repair or modify the F3S-B.

. DC power supply units must satisfy all of the conditions be-
low so that the F3S-B can comply with the applicable stan-
dards IEC 61496-1 and UL 508.

(1.) The power supply voltage must be within rating
(24 VDC + 20%).

(2.) The power supply is connected only to the F3S-B and
to the electro-sensitive protective function of the F3S-
B, such as a safety controller and muting sensors, and
it has enough rated current for all the devices.

(38.) The power supply uses double or reinforced insulation
between the primary and secondary circuits.

(4.) The power supply automatically resets overcurrent
protection characteristics (voltage drop).

(5.) The power supply maintains an output holding time of
at least 20 ms.

(6.) FG (frame ground terminal) must be connected to PE
(protective earth) when using a commercially available
switching regulator.

(7.) The power supply must have output characterisitics re-
quired for the power source for Class 2 Circuit or Lim-
ited Voltage / Current Circuit as defined in UL508.

(8.) The power supply must conform to regulatory require-
ments and standards, regarding EMC and electrical
equipment safety, of the country where the F3S-Bis in-
stalled and where machinery will be operated, for ex-
ample: The EMC Directive (industrial environment)
and the Low Voltage Directive in EU.

9. Do not use the F3S-B in a direct retroreflective configura-

tion. Otherwise detection may fail.

S

L)

F3S-B
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E503-E2-01-X In the interest of product improvement, specifications are subject to change without notice.
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Safety sensor for Palletisers

F3S-TGR-SB| IC series

For Palletiser 3 Different types available
F3S-TGR-SBLIC series has been developed especially for We provide 3 different Types as following:
Palletisers and wrapping machine access protection applica- * 2 beam Type (beam pitch 500 mm)
tions. * 3 beam Type (beam pitch 400 mm)
* 4 beam Type (beam pitch 300 mm)
Active - Passive system and Plug and play - =
By using a mirror system we can achieve an active - passive [=] fe=r] >
multi beam system. This active passive system will improve —
installation time and reduce costs.
f’
-} =2
I £
£ -
T o S
o i
©
3
4 o
o)
we - - - .- = N
L

[ I [

Muting functions are integrated

Following Muting functions are integrated:
* Muting sensor inputs

* Muting Lamp output

* Override input (120 second max)

* Test / Reset input

¢ Interlock function and Test Reset input

F3S-TGR-SBLIC series G-49
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Decentralized Muting connection Box

Furthermore, using a F39-TGR-SB-CMB1, it’s possible to reduce the wiring time and wiring material for the mut-

ing Sensors and Muting Lamp etc.

Ex. 1

Ex. 2

Multiple mute connections are possible
1. PARALLEL MUTING and TWO WAY direction

Pallet

Danger Zone

3. CROSS MUTING and TWO WAY direction

B2 A2
J/”
P

[oe]

allet

Danger Zone

Reference

In the conventional solution all wires from the light curtain, mute sensors, lamp,
reset are wired back to the mute controller in the control cabinet (See Ex. 1)
As you can see this solution need JUST ONE WIRE to the cabinet (See Ex. 2)

To Barrier

Lo
To Cabinet

2. PARALLEL MUTING and ONE WAY direcion

A2 lell

allet

[o]

Danger Zone

Please add MTL*. Ex. F3S-TGR-SB4-K1CMTL

4. CROSS MUTING and ONE WAY direction

B2 A2 IL
‘ Pallet

Danger Zone oe

Please add MTL*. Ex. F3S-TGR-SB4-K1CMTL

[
Muting Lamp Override and Test Switch EJF3S-TGR-SBL-KIC @ Muting sensor [N F3S-TGR-SB-CMBLJ

Mechanical Guard

Muting Sensors Recommendation

*MTL has a special software inside of F3S-TGR-SBLIC which works to finalize a Muting function.

It is recommended to use the E3Z or E3G as muting sensor. Please refer to the E3Z datasheet Cat.No. E701-E2-Cat04-01 and

the E3G datasheet Cat.No. E278-E2-Cat04-03.
SOLUTION 1: Object Gaps

In many palletiser applications
there is a gap between objects

on the pallet. The Muting function

may not work correctly because Object
of this gap. To avoid the mutual * Gaps
interruption, we recommend to

Use E3GLILILICIT as muting sen- *

sor. E3G-LILJLILIT has ON delay

timer internally (0 to 5 seconds)

SOLUTION 2: Misalignment of pallets
When using a
CROSS MUTING
system, It may
cause that unex-
pected behavior
when the pallets get
out of alignment
then E3GLILICICIT
also solves the
problem by OFF delay timer (0 to 5 seconds).

G-50
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List of Models

Safety Multi beam Sensors

F3S-TGR-SB2-KLIC Mirror Reflection Type (Type 2)

Shape Number of optical Sensing Distance Beam Model
axes Pitch
2 | 0.5 to & m|500 F3S-TGR-SB2-K2C-500(MTL)*
8 | 0.5 10 5 m|40° F3S-TGR-SB2-K3C-800(MTL)*
4 300 F3S-TGR-SB2-K4C-900(MTL)*

*. If you want to have a ONE WAY direction Type, (see Page D-26) Please add the MTL behind of Model Name. Ex. F3S-TGR-SB4-K2C-500MTL

F3S-TGR-SB4-KLIC Mirror Reflection Type (Type 4)

Shape Number of optical Sensing Distance Beam Model
axes Pitch
2 | 0.5 to 6 m[500 F3S-TGR-SB4-K2C-500(MTL)*
3 | |0 5t05m 400 F3S-TGR-SB4-K3C-800(MTL)*
4 300 F3S-TGR-SB4-K4C-900(MTL)*

*. If you want to have a ONE WAY direction Type, (see Page D-26) Please add the MTL behind of Model Name. Ex. F3S-TGR-SB4-K2C-500MTL

Muting Connecting Box (Order Separately)
Flexible Connecting Box

Appearance

SLC Connection
Type

Other connection

Model

M12 8pin connector
without cable

M12 8pin connector
with 100 mm cable

4 x Muting sensor connection (4pin)
1 x Muting Lamp M12 (4pin)

1 x Override/Test input M12 (4pin)
1 x cabinet connection M12 (8pin)

F39-TGR-SB-CMB1

F39-TGR-SB-CMB2

F3S-TGR

F3S-TGR-SB[ IC series
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Accessories (Order Separately)

Connector Cable

Appearance Cable length Specification Model
2m M12 connector (8pin Socket) F39-TGR-SB4-CVLB2R
For cabinet connection
°m (From F35-TGR-SBL-KIIC or F35-TGR- | o0 GR-SB4-CVLBSR
10m SB-CMBL)) F39-TGR-SB4-CVLB10R

M12 connector (4pin Plug)
For Muting sensor, Muting Lamp connec-
tion and Override/Test connection

F39-TGR-SB4-CVLB2MC

Connector Plug Asse

mblies, Screw-on Type

Appearance Cable connection Specification Connection Applicable cable Model
direction method diameter
cﬁ.ﬁ Straight XS2G-D4S5
DC only 4pin Plug [Screw-on 3 dia. (3 to 4 dia.)
@% Right angle XS2G-D4S6

Muting Lamp
Appearance Specification Model
V 24V DC F39-A11
Bulb for Maintenance
Appearance Specification Model
ﬁ ; ﬁ}.ﬂ, 24V DC3WE14 |F39-A11MB

Laser alignment Kit

Appearance

Model

e

F39-LKK2-SB

G-52
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Safety sensors
F3S-TGR-SBLI-KLIC

Item Model
F3S-TGR-SB4-K[IC-[ [ [TI(MTL)* F3S-TGR-SB2-K[ IC-[ [ [TI(MTL)*
Sensor type Type 4 Type 2
Applicable safety category 4,3,2,1,B 2,1,B
Operating range F3S-TGR-SBLIJ-K2C 05-6m
F3S-TGR-SB[-K3C/K4C 05-6m

Beam pitch and Number of beam F3S-TGR-SB[-K2C 500 mm 2 beam with mirror
F3S-TGR-SB[-K3C 400 mm 3 beam with mirror
F3S-TGR-SB[-K4C 300 mm 4 beam with mirror
Qutermost beam gap F3S-TGR-SB[]-K2C 500 mm
F3S-TGR-SB[J-K3C 800 mm
F3S-TGR-SB[-K4C 900 mm
Effective aperture angle (EAA) Within +2.5° Within +5°
Light source Infrared LED (880 nm)
Power supply 24 VDC = 20%
Current Consumption 420 mA
OSSD Two PNP transistor outputs, 250 mA each. (500 mA sum)
Output operation mode Light - ON
Test functions Self-test (after power ON and during operation, one cycle during response time)
Protection Output short-circuit protection, Reverse Polarity protection

Response time

ON to OFF 16ms max
OFF to ON 300 ms (Maximum Power-ON time is 900 ms)

Ambient temperature

Operating: -10 to +55 °C (with no dew condensation)

Ambient humidity

15% to 95% (non condensing)

Metal housing (Al) painted

Yellow (RAL 1303 F14)

Degree of protection

IP65

Accessories

M6 T-Bolt x 8, M6 Nut x 8
Mounting fixture x 4

Applicable standards

EN61496-1; 1997
prEN61496-2; 1997

*. If you want to have a ONE WAY direction Type, (see Page D-26) Please add the MTL behind of Model Name. Ex. F3S-TGR-SB4-K2C-500MTL

Muting Connecting Box
F3S-TGR-SB-CMBL]

Item Model F39-TGR-SB-CMB[]
Power supply 24 VDC + 20%
Consumption 10 W max

Ambient temperature

During operation: -10 to +55 °C (with no dex condensation)

Ambient humidity

15% to 95% (non condensing)

RX connector

M12 8 pins female

Cabinet connector

M12 8 pins male

Sensor connector

4 x M12 4 pins female

Muting indicator

M12 4 pins female

Test / Override connectors

M12 4 pins female

Metal housing (Al) painted

Yellow (RAL 1303 F14)

Degree of protection IP65
Material Case Aluminium

Connector Brass with nickel plate

Front Cover Aluminium
Weight 0.5 kg
Accessories M6 T-Bolt x 4, M6 Nut x 4

Mounting fixture x 2, Connector cover x 2

F3S-TGR-SBLIC series G-53
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Item Model F39-TGR-SB-CMBL
Applicable standards 93/68/EEC

DIN V VDE 0801:1990 and am.A1:1994

EN 50081-2:1993

EN 55022:1998

Dimensions

F3S-TGR-SB-KLIC-LI] with Mounting Brackets

47.5 37.7

- e o i

=
o2 .

Model A (o5 E
F3S-TGR-SB[]-K2C500 614 mm 500 mm 500 mm
F3S-TGR-SB[]-K3C800 914 mm 800 mm 400 mm
F3S-TGR-SBLI-K4C900 1,014 mm 900 mm 300 mm
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F39-TGR-SB-CMB1

Muting connection box Mounting bracket (Common bracket for F3S-TGR-SB[ -K[IC
and F39-TGR-SB-CMB[]
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Connector Plug Assemblies, Screw-on Type
XS2G-D4S5
M12 x 1 I‘ism
XS2G-D4S6

?

F3S-TGR

14 dia.

F3S-TGR-SBLIC series G-55
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F3S-TGR-SBLI-KLIC

Connection example

Passive side Active side

<—

—

White

S1

O +24vde

0SSD1
0SSD2

QO 0vde

When using Muting function

O +24Vde

0SsD1
0SSD2

O 0vde

S1: External Test / Interlock reset Switch
MIA : Muting input A
MIB : Muting input B

ML : Muting Lamp

In case of Cat 4 (EN954-1), 0SSD1/2 must be connected Safety Relay Unit (G9SA, GISB-301B etc.) with feedback monitor

Pin reference

Front View Pin No. Signal Name Wire Color
1 Test and Reset Input White
2 +24 Vdc Brown
3 Muting A Input Green

2 8 ! 3 4 Muting B Input Yellow

76 4 5 |0SSD1 (OUT1) Gray
6 |OSSD2 (0OUT2) Pink
7 0 Vdc Blue
8 Muting Lamp (0 Vdc) Red
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F3S-TGR-SB-CMBLI

Pin and Plug reference

To Barrier (F3S-TGR-SB series)
M12 8pin connector (Female) !

Muting Sensor B2
M12 5pin connector (Female)

Muting Sensor A2
M12 5pin connector (Female)

Muting Sensor B1
M12 5pin connector (Female)

Muting Sensor A1
M12 5pin connector (Female)

Muting Lamp
M12 5pin connector (Female)

Test/Override
M12 5pin connector (Female)

From Cabinet
M12 8pin connector (Male)

*1 In case of F3S-TGR-SB-CMB2,
M12 8pin connector with 100 mm cable

1) To F3S-TGR-SB Series

Front View Pin No. Signal Name Wire Color
1 Test and Reset Input White
2 +24 Vdc Brown
3 Muting A Input Green
D @ 4 Muting B Input Yellow
34 8 67 5 |0SSD1(OUTH) Gray
5 6 |0SSD2(0UT2) Pink
7 0 Vdc Blue
8 Muting Lamp (0 Vdc) Red
2), 3) 4), 5) Wiring of Muting Sensor connection
Front View Pin No. Signal Name Wire Color
1 +24 Vdc Brown
1 2 2 No connect White
4 - 3 3 oV Blue
4 PNP Input Black
6) Wiring of Muting Lamp connection
Front View Pin No. Signal Name Wire Color
1 +24 Vdc Brown
1 2 2 No connect White
4 ’ %) 3 No connect Blue
4 oV Black
7) Test/Override connection
Front View Pin No. Signal Name Wire Color
1 +24 Vdc Brown
d 2 2 Test input White
4 - 3 3 No connect Blue
4 Override input Black
8) From Cabinet
Front View Pin No. Signal Name Wire Color
1 Test and Reset Input White
2 +24 Vdc Brown
3 Muting A Input Green
2 8 ! 3 4 Muting B Input Yellow
76 4 5 |0SSD1(OUT1) Gray
° 6 0OSSD2 (0UT2) Pink
7 0 Vdc Blue
8 Muting Lamp (0 Vdc) Red

F3S-TGR-SB[ IC series
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Manual Reset Mode (by Safety barrier)
F3S-TGR-SB4-K2C / F39-TGR-SB-CMBL]/ G9SB-200-B or 301-B

F3S-TGR-SBLI-KLIC  pctive side

Passive side

Muting sensor B2

N —— |

Muting sensor A2

N r——y |

Muting sensor B1

Muting sensor A1 Factory setting:

] < . _ _B——1  DIPsichStatus of F35-TGR-SBL K[ IC

Manual Reset Mode:
Every DIP SW has to be OFF status

Auto Reset Mode (Sw No 4 is ON)

Muting Lamp
Override Switch
F39-TGR-SB-CMBL! & H
— Test / Reset Switch
a8
>
N
R
=
5
+24VDC @
[5)
o
>
S| 9
Ll
S| £
ovDC @ «

- L |
. ]
L]

G9SB-301-B

KM1

KM2

&

F39-TGR-SB-CMBL] Plug reference

Black(0Vdc

Muting Sensor (B2/A2/B1/A1) Muting Lamp Test and Override inputs

Black(Override (N.O))

Black )
PNP OUT
r 0Vvdc @@ @@
+24Vdc & »
e Muting Lamp @
Muting Sensor Brown(+24Vdc)

(
N
White(Test/Reset (N.C))

Brown(Common)

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.

To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E19E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Safety light curtain for long distance detection

F3SL

20-m long-distance
detection. Safety
light curtain (Type 4)
is ideal for detection
of intrusion of human
bodies in large ma-
chines and conveyor
lines.

@® Complies with IEC standards, EN standards, and North @ Includes "Start/restart interlock function" to prevent auto-
American standards. EC-based certification from TUV for matic reset of output.
EU machine directives. Can be used as a safety guard for @ Includes floating blanking function (disables 1 or 2 non spe-
satisfaction of OSHA requirements for on-site labor safety cific beams) and Fixed Blanking (disables specific beams)
in North America. @ Built-in EDM (External Device Monitor). Feedback check is
@ Special controller not needed. Detection of human body in- possible without a controller

trusion is possible using just the sensor unit.

F3SL G-59
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Ordering Information

Sensors 1 Infrared ray
Sensor type Shape Sensing distance Operating mode Detection width (mm) Model
351 F3SL-A0351P30
523 F3SL-A0523P30
700 F3SL-A0700P30
871 F3SL-A0871P30
1,046 F3SL-A1046P30
Through-beam | 0.3 to 20m Light ON 1,219 F3SL-A1219P30
" 1,394 F3SL-A1394P30
1,570 F3SL-A1570P30
1,746 F3SL-A1746P30
1,920 F3SL-A1920P30
2,095 F3SL-A2095P30
Accessories (Order Separately)
Special cable (please order one each for the emitter and the Refection mirror (15% sensing distance attenuation)
receiver) Mirror | Width | Thickness | Length
. Model
Cable length | Specifications - Model . material | (mm) (mm) (mm)

For emitter For receiver 460 F39-MDG460
10m F39-JL10A-L | F39-JL10A-D 607 F39-MDG0607
15m Connector F39-JL15A-L | F39-JL15A-D 750 | F39-MDGO0750
30m F39-JL30A-L | F39-JL30A-D Glass 907 | F39-MDG0907

mirror 125 31 1,057 F39-MDG1057
1,357 F39-MDG1357
1,500 | F39-MDG1500
1,657 F39-MDG1657
1,807 F39-MDG1807

Note: Other sizes are available upon request.

Safety Relay Unit

For controlling the outputs we recommend to use safety relay units G9SA or G9SB

Appearance Output Model
Expandable relay unit series with up to 8
safety relay outputs. Time delay for stop G9SA series
category 1 can be realized.
(Please refer to page G-109)
Small size safety relay unit with 17.5 mm
and 22.5 mm size. Up to 3 safety relay GISB series
outputs are available.
(Please refer to page G-123)
_Fletlble and expandable safety unit with sol- GISX series
id state outputs
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Rating/performance

Model F3SL- F3SL- F3SL- F3SL- F3SL- F3SL- F3SL- F3SL- F3SL- F3SL- F3SL-
A0351 A0523 | A0700 | A0871 | A1046 | A1219 | A1394 | A1570 | A1746 | A1920 | A2095P
Item P30 P30 P30 P30 P30 P30 P30 P30 P30 P30 30
Sensing distance | 0.3 to 20 m
Optical axis pitch |22 mm
Number of optical | 24 32 40 48 56 64 72 80 88 96
axes
Protective height |351 mm |523mm |700 mm |871 mm |1,046mm |1,219mm | 1,394mm | 1,570mm | 1,746mm | 1,920mm | 2,095mm
L\)/Ibl?écs{ensmg Opagque object, 30-mm dia. or greater (52-mm or 74-mm dia. when using floating blanking)
E;fgl?ve QESIEIS Emitter/receiver: £2.5° or less each (based on IEC61496-2 at detection distance of 3 m or greater)

Light source
(wave length)

Infrared LED (850 nm)

Power supply
voltage

24 V DC +20% including 5% ripple (p-p)

Startup time after
turning on power

3 s max.

Current
consumption

Emitter: 285 mA or less, receiver: 1.4 A or less (including load output current)

Control output

PNP transistor outputs x 2, load current 500 mA or less (residual voltage 2 V or less) (excluding voltage drop due to
cable extension), Light ON

Auxiliary output

Same signal as control output: PNP transistor outputs x 1 output (non-safety output), load current 100 mA or less
(residual voltage 1 V or less) (excluding voltage drop due to cable extension)

Protective circuits

Output load short circuit protection, reverse power connection protection

Start/restart interlock function (select enable/disable with DIP switch)
¢ Blanking functions (1) Channel select (fixed blanking) @ Floating blanking @ No blanking (initial setting)

Safety functions | ¢\ o+ @, @, or @ with DIP switch.
The optical axes for @ fixed blanking are set by a teach button.
Diagnosis » Self diagnosis functions when the power is turned on
fun(?tions o External relay (MPCE) monitor function (connect external relay monitor input wire to contact b of external relay,
50 mA 24 V DC)
(F;’e\lnggf:e luis 20 ms max. 25 ms max. 30 ms max. 35 ms max.
ngt;I:?;ture Operating/Storage: 0°C to 55°C (with no icing or condensation)

Ambient humidity

Operating./Storage: 35% to 95% RH (no condensation)

Vibration
resistance

Malfunction / durability: 10 to 50 Hz, amplitude 0.7 mm, 20 sweeps each in X, Y, and Z directions

Shock resistance

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

Protective IEC Standard IP65
Degree
Soiccten M12 Connector
method
Weight
(Packed state) 11kg max.
Z:ate”' Case Aluminum

. Test rod, mounting brackets (upper/lower), operation manual, special hex wrench for program button access, test
Accessories ; ;

load resistors (1 k<&, 2 resistors), surge protector (2)

ARIEESD IEC (EN) 61496-1 TYPE4 ESPE "' IEC61496-2 TYPE4 AOPD ™2
standards

*1) ESPE (Electro-Sensitive Protective Equipment)
*2) AOPD (Active Opto-electronic Protective Devices)

F3SL

G-61




OomRonN

Connection

Wire the F3SL only after all power has been turned off.

Receiver Emitter

MNAANNA

=
<
g
s
c
o
S
w
g = = elzT| = = -
= 5 H z|1ee 5 3 g <
2 = 2133 s s ° — 1
===\ 5l o 27| = E) z I .
MPCE2 al 9| 3|8 H 3 @ g g =
g E : g £l 8| g
S1H N Z_r_¢ £ 8 3
== L 38 e gl 3| @
[ =R € S
MPCE1 e ! g = 3
(see note 1) 1229 o Q
Lo, +
(see note 2) | (see note 4) ——=
(see note 1) = -
(see note 3) 2 2
x X
IMPCE1I§ %
=3 =3
+24VDC %] %]
P
ov

Ground 717

M: Mechanical drive unit including 3-phase motor
S1: Start switch for interlock reset (NC contact)
MPCE1, MPCE2: Contactor or safety relay with compulsory guide mechanism (G7SA is recommended)

Note: 1 .Please use a safety relay with forcibly guided contacts (such as the G7SA) for MPCE1 and MPCE2, which are relays that perform ultimate control of

the machine.

2 .If you do not intend to use the MPCE monitor function, short the MPCE monitor line (pink) to power supply 0 V.

3 .If aload is not connected to control output 1 and control output 2, an error will result and normal operation will not take place. For testing purposes
during installation or at other times, connect the 10 kQ resistors included with the operation manual to the MPCE1 and MPCE2 positions.

4 .If you intend to use auto start mode, short the start line (gray) to power supply 0 V.

5 .Take care when wiring not to make any mistakes regarding the cable colors. In particular, the wire colors of the power supply line (+ 24 V DC: white,
0 V: brown) are different from the regular sensor wires.

6 . Connect the provided surge protector in parallel with MPCE1 and MPCE2.

Wiring method

Receiver unit connector Emitter unit connector
Front view diagram R Signal name Ul ol o) Front view diagram R Signal name Uik el o
9 No. Receiver special cable 9 No. Emitter special cable
1 Control output 1 (OSSD1) Orange O 10 Shielded ---
2 ov Brown 11 +DC24V White
3 Shielded - 12 ov Brown
4 +DC24V White )
5 Auxiliary output (AUXIL- — Special cable (purchased separately)
- - For emitter (3-pin) For receiver (8-pin) Cable length
6 MPCE monitor Pink
F39-JL10A-L F39-JL10A-D 10m
7 Start Gray Black Red
F39-JL15A-L connec- F39-JL15A-D connec- 15m
8 Control output 2 (OSSD2) Yellow tor tor
F39-JL30A-L F39-JL30A-D 30m

Note: Please order one each for the emitter and the receiver.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E15E-EN-01 In the interest of product improvement, specifications are subject to change without notice.
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Safety Single Beam Sensor & Controller

E3FS series with

OmROoN

F3SP-U3P-TGR and F3SP-U5P-TGR

Features

The E3FS is a type 2 Safety Single beam sensor intended to be used with the control units F3SP-U3P -TGR and F3SP-U5P-TGR.

» Safety Single Beam (E3FS)
1) Up to Category 2 (EN954-1)
Type2 ESPE and Type2 AOPD.
Approved by TUV Product Service

2) High protection against water
IP67 (IEC60529)
3) Small Sensor
M18 x 65 mm
4) 4 different model available
Plastic case (with cable type and connector type)
Brass case (with cable type and connector type)

* Muting Controller for Safety single beam sensor (F3SP-

U3P-TGR and F3SP-U5P-TGR)
1) Muting functions are integrated
Muting inputs
Override function
Muting Lamp output
Interlock function and Test Reset input
2) 2 different model available
2 beam unit (F3SP-U3P-TGR)
4 beam unit (F3SP-U5P-TGR)
3) Small Controller
2 beam unit W=22.5 mm
4 beam unit W=45.0 mm

E3FS
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Safety Single beam Sensors (Type 2)

E3FS-10B4 series

Appearance Case material Operation distance Model
= Cable Type E3FS-10B4
& % Plastic
. Plug Type E3FS-10B4-P1
o8 _ 0to10m
Y, Cable Type E3FS-10B4-M
’ Nickel Brass
r Plug Type E3FS-10B4-M1-M
Controller for Safety Single beam Sensors
F3SP-UxP series
Appearance Sensors Output contacts Width Model
\ 1to2
| Safety Single 22.5mm F3SP-U3P-TGR
3 beam sensors
29NO 25 A
’ 1to4
| Safety Single 45 mm F3SP-U5P-TGR
beam sensors
Accessories
Muting Lamp
Appearance Model
&)
T F39-A11
Bulb for Maintenance
Appearance Specification Model
ir.-"l : ",—"ﬁi 24V DC3WE14 F39-A11MB

G-64
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Rating and Performance
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Sensors
E3FS-10B4 series

Sensing method

Through-beam

Controller

F3SP-U3P-TGR, F3SP-U5P-TGR

Supply voltage

24 VDC + 10% (ripple p-p 10% max.)

Effective aperture angle (EAA)

+5° (at 3 m)

Current consumption

Emitter:50 mA max.
Receiver:25 mA max.

Sensing distance

10m

Standard sensing object

Opaque object: 11 mm min. in diameter

Response time

2.0 ms (E3FS only) Response time of controller = Response time of the system

Control output

PNP transistor output, load current: 100 mA max., residual voltage: 2 V max. (Except for volta-
ge drop due to cable extension)

Test input (Emitter)

21.5 to 24 VDC: Emitter OFF (source current: 3 mA max.)
Open or 0 to 2.5 V: Emitter ON (leakage current: 0.1 mA max.)

Power supply reset time

100 ms

Ambient light intensity

Incandescent lamp: 3.000 Ix max. (light intensity on the receiver surface)
Sunlight: 10,000 Ix max. (light intensity on the receiver surface)

Ambient temperature

Operating: -10 to 55°C, storage: -30 to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85%, storage: 35% to 95% (with no icing or condensation)

Insulation resistance

20 MQ min. (at 500 VDC)

Dielectric strength

1,000 VAC 50/60 Hz 1 min

o ) Malfunction
Vibration resistance

10 to 55 Hz, double amplitude: 1.5 mm, 2 h each in the X, Y, and Z directions

Operating limit

10 to 55 Hz, double amplitude: 0.7 mm, 50 min each in the X, Y, and Z directions

Malfunction

500 m/s? (approx. 50 G), 3 times each in the X, Y, and Z directions

Shock resistance

Operating limit

100 m/s2 (approx. 10 G), 1,000 times in the X, Y, and Z directions

Degree of protection

IP67 (IEC standard)

Light source

Infrared LED

Operation indicators

Emitter: Emitting (orange)
Receiver: Output ON (green), Output OFF (red)

Protection

Output short-circuit protection, reverse polarity protection

Weight (in packaging)

E3FS-10B4 2M (ABS resin case): approx. 150 g for 1 set (weight without cable: approx. 55 g)
E3FS-10B4-M1-M (metal case): approx. 125 g for 1 set

Applicable standard

IEC61496-1, EN61496-1 Type 2 ESPE (Electro-Sensitive Protective Equipment)
IEC61496-2, prEN61496-2 Type 2 AOPD (Active Opto-electronic Protective Devices)

Accessories

Emitter, Receiver, four nuts for mounting, and an instruction manual

Parallel Operating Range

E 600 w —T

£ Emitter

= —

> Y

< 400 —:i__ L
o X

3 Receiver /
g

S 200

=

S

2

(] 0 \

-200

—-400

-600

8 10 12

Distance X (m)

Mutual interference Range Excess Gain Ratio

= <
E 800 L S 10
£ = IS
> 600|- YI £ °
[0 i -
) % Emitter | — g_ s
®© 4001 Receiver E \
8 / 2 7 \
< K=
@ 200 4 6
% ~] _5
£ 0 g5
—_ [
< 5]
] T
S200 « 4 \
3
-400 \ N
\ 2
-600 ]
0

-800
0 8 10 12

Distance X (m)

20 25 30

Distance (m)
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Controllers
F3SP-U series
F3SP-U3P F3SP-U5P
Number of sensors 1 to 2 Safety Single beam sensor 1 to 4 Safety Single beam Sensor
Width 22.5 mm 45 mm
Muting Input 2 Inputs 4 Inputs

Safety related function

Override function
Muting Lamp Connection

Interlock System (Automatic and manual reset)

Power supply voltage

24 VDC +10%

Power consumption

420 mA max.

Output contacts

2 NO 2.5 A (protected by fuse), 115 V AC max.

[2NO 2.5 A (protected by fuse), 250 V AC max.

Indicators

6 LED for status and diagnostics

Enclosure rating

1P20

Terminal

16 screw terminals,
Detachable blocks with *4pin’

32 screw terminals,
Detachable blocks with *4pin’

Response time

<30 ms

Ambient temperature

Operation: -10°C +55°C

Housing material

Plastic; DIN rail mounting

Weight

0.3 kg

Operating Instructions

Output Circuit
Connection Output o
Model method transistor Output circuit
BRI —
Connect the ON when light | Green% R L _Yz%](:)se ection
pink and is incident (Li- : Circuit $55%k 4) Loc
i ht-ON) ! ootro putbut) 121024V
E3FS-10DB4 2M brown wire 9 i ol
E3FS'1 0DB4-P1 ' resistgnc.e
E3FS-10DB4-M 2M S
E3FS-10DB4-M1-M
Ty -
ia:i:;?%ted %4 ik et
Receiver circuit Connect the ON when light I Green Red o-egilode seleption)
Main
pink and is interrupted : Circuit o1
t
blue wire (Dark-ON) !
I resetance |
i _________________ '__E:__ Jnﬁe 3)
E3FS-10LB 2M |TTt T -
E3FS-1 OLB-P1 i 4 Light emission
E3FS-10LB-M 2M | %g L (External
E3FS-10LB-M1-M : Gircu b
| Imk (4)
H (Test input) _"DC
! ! 12t024 V
| |
Emitter circuit | ______________________ ] b @)
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Timing Chart
Output mode and timing chart
Receiver connection Connect Pink (2) to Brown(1) Connect Pink (2) to Blue (3)
Mode of output ON when Incident (Light ON) ON when interrupted (Dark ON)
Light Incident ___ - -
Light interrupted
Red
output OFF
Loag on N I - _/
(Relay) OFF

Emitting timing chart

Timing chart
Test input ON _-_
OFF
Light emission ON . .
OFF
Indicator ON . .
OFF
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Connection
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F3SP-U3P Manual Reset (Cat2)

24 VDC (brown)

Mode Selection

(pink) °

0 VDC (blue)
Output (black)

Receiver

contacts must be connected in series.

Dip Switch setting

The underlines are initial setting (Factory setting)

Function ON OFF ON OFF
Not used | W
Muting Activate 'ts‘é":ggfj‘ztgl‘yg It Wi"h m ﬁ? | W
Muting Duration Infinite 60 Second I
Reset mode Auto Reset Manual Reset |
Factory setting

AW N

WARNING: The power supply of Safety sensors must be taken from the same supply of F3S-U3P-TGR unit.

3
g Test input (pink) F3SP-U3P-TGR Control unit
0 VD (olue) 9 sensor_10UT 16
24VDC (b Safety OUT 1 \I_
(brown) S 10 Sensor_1 TEST 15 [N y
N See the Common Output wiring
24 VDC (brown) 5 11 sensor 20Ut —14
Viods Selecii o~y Safety OUT 2 \l_ —
ode Selection (pink) & 12 sensor_2 TEST 13
] 0VDC (blue) —
§ Output (black) Q) 1 +2ave Muting input B 8 [}
S 2 0Vde Muting InputA 7 S
5 & 3 Muting Lamp RESET 6 N
& Test input (pink) @ 4 GND TEST S
5
0VDC (blue)
24.VDC (brown) ® 3 §
L I5ed p—
»n o p—
‘<_
E]
3
o
+24Vdc
® o—-0
0Vde
*® L
WARNING: Both safety contacts OUT1 and OUT2 must be connected. If the machine has a single locking circuit, the two normally opened
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F3SP-U5P Manual Reset (Cat 2)
Sensor 2 (or4)

24 VDC (brown)
Mode Selection (pink) L
0 VDC (blue)

Output (black)

Receiver

Emitter

Test input (pink)

F3SP-U5P-TGR Control unit

0VDC (blue) ) 28(32) Sensor_2 (or 4)0UT
24 VDG (brown) ® () 27(31) Sensor_t (or 3)0UT
) 26(30) ovpC
) 25(29) +24 VDC (VFTC)
Sem_sor_1_(ﬁ)c . ) 20(24) Sensor_2(or 4)TEST
Mode Se(lezi\g:)(pink) * ) 19(23) Sensor_1(or3) TEST
2 QVDC (plue) ) 1822) 0VDC
ks Output (black) S {7t} +24VDC (T
£ o C] 16}Safety oUT 1
5 Test input (pink) S 15
0VDC (blue) It K 1
24 VDC (brown) ° i _( Safety OUT 2

Muting Lamp OUT 7 S—

ano 12

Muting Input C 11 [}
Muting Input D 10 [S)
Muting Input A 9 S

Muting Input B 8 S

Muting Lamp

F39-A11
Muting Lamp IN 6 S—j

TEST 5 CH
=
RESET 3 @.4/_'

ovee 2 [
+24vde 1 [SH

See the Common Output wiring

+24Vdc

External 1A FUSE (gL)

0vdc

WARNING: Both safety contacts OUT1 and OUT2 must be connected. If the machine has a single locking circuit, the two normally opened con

tacts must be connected in series.

Dip Switch setting

Function ON OFF

4| Notused | e e

3 | Muting Activate |Muting inputs A-B act on the sensor_1. | Muting inputs A-B act on the
Muting inputs C-D act on the sensor_2. |sensor1and2.
Other sensor 3-4 continue to work Muting inputs C-D act on the

sensor 3 and 4.
2| Muting Duration Infinite 60 Second
1| Reset mode Auto Reset Manual Reset

The underlines mean initial setting (Factory setting)

Common Output wiring

In case of 2 load

External FUSE
Sy
L 15 [}

Safety OUT 1

External FUSE

]

Safety OUT

) — 14 (S
S

13 55

SNEENES)

ON

OFF ON  OFF
[ I| T ] O
|- |2
| 3 || s
| 4 || 4
Factory setting
In case of 1 load
External FUSE
16
Safety OUT 1 r S_

\‘—15@

14
SafetyOUT2 [ S

©

13

KM1

E3FS
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Precautions for Correct Use
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| A\ Warning |
OMRON’s Single-beam Safety Sensor input Module (B1 t

Module) from the F3SX Series is the only controller that

can be used for the E3FS-10B4L 1] (type 2). Normal
operation may not be possible if another Single-beam Sensor
Controller is used.

when the mode selection input of the Single-beam Safe-

ty Sensor Receiver is connected to 0 V because the

Sensor will turn ON when light is interrupted (Dark ON). Be sure
to connect the mode selection input to 24 VDC if you want the
Sensor to turn ON when light is incident (Light ON).

The Sensor cannot be used as part of a safety system j

Safety Distance

The safety distance is the minimum distance that must be main-
tained between the Sensor and a hazardous part of the machine
in order to stop the machine before someone or something rea-
ches it. The safety distance is calculated based on the following
equation when a person moves perpendicular to the detection
zone of the Sensor.
Safety distance (S)= Intrusion speed into the detection zone (K)
x Total response time for the machine and
Sensor
+ Additional distance calculated based on
the detection capability of the Sensor (C)
The safety distance varies with the national standards and indivi-
dual machine standards. The equation is also different if the di-
rection of intrusion is not perpendicular to the detection zone of
the Sensor. Be sure to refer to the related standards.

Here T=T1 + T2 + T3, where
T1 = Maximum machine stop time (s)
T2 = Sensor response time (s)
(From ON to OFF: 2.0 ms for the E3FS)
T3 = F3SP response time (s)
(From ON to OFF: Refer to Response Time.)
The maximum stop time for a machine is the time it takes to ac-
tually stop dangerous parts after the machine receives a stop si-
gnal from the F3SP.

A\ Warning |
Measure the actual maximum stop time for the machine j

and the periodical check it to see if the time changes.

Reference: Method for Calculating Safety Distance as Defined in
the European Standard EN999 (with Intrusion Per-
pendicular to the Detection Zone)

K and C are as follows for the Single-beam Safety Sensors.

1) When a Single-beam Safety Sensor is used alone (when the
risk assessment indicates that a single beam is sufficient)
K= 1600 mm/s
C =1200 mm
Height of the beam from the ground or from a reference sur-
face: 750 mm (EN999 recommendation)

2) When multiple Single-beam Safety Sensors are installed at
different heighte.

The beam heights in the following table are the EN999 recom-
mendations.

Height from the reference surface

Ao, @ 25 (example: the floor)

2 400 mm, 900 mm
3 300 mm, 700 mm, 1,100 mm
4 300 mm, 600 mm, 900 mm, 1,200 mm

Note: Refer to the F3SN/F3SH instruction manuals for details on Safety
Light curtains and Multi-beam Safety Sensord.

Preventing Mutual Interference

Observe the following items during installation to prevent Single-

beam Safety Sensors from interfering with each other or with

Safety Light Curtains.

¢ Leave adequate space between the Sensors during installati-
on. (Refer to the instruction manuals for the E3FS.)

¢ Use baffle plates to seperate Sensors.

¢ Alternate Emitters and Receivers during installation. (See the
figure below.)

Emitter

I
Receiver -nll !:l
o )

Emitter

I

(I
Receiver -nll |:l
D)

Check for mutual interference between Single-beam Safety Sen-
sors or Safety Light Curtains connected to the same or different
Control Units before finalizing placement and starting normal
operation.

| /\ Warning |
When installing multiple Safety Light Curtains, Multi- j

beam Safety Sensors, and Single-beam Safety Sen-
sors, take necessary steps to prevent mutual interfe-
rence. Otherwise detection may fail and serious injury may result.

K'=1600 mm/s
C =850 mm
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Dimensions

Note: All units are in millimeters unless otherwise indicated

Plastic housing
Connector type:

Cable type:
E3FS-10LB E3FS-10LB-P1
E3FS-10DB4 E3FS-10DB4-P1
£ L
/3 4 7dia
64 9 L. 8dia 62 a g
42 .3 91 optical 42.3 - g optical
57 o J|area 24 37 Jlo] 9 24
g S
/ o & T ™
X El i N ‘\ D N
> Light indicator gl Light indicafor
& M18x1 6g %9 . M18x1 69 29
8 8
Metallic housing
Cable type: Connector type:
E3FS-10LB-M E3FS-10LB-M1-M
E3FS-10DB4-M E3FS-10DB4-M1-M
Z%H
76
4. 8dia
64 O 4.8dia o5 5 1=
@}
423 5| optical 42 .3 f g optical
37 U | dreg 24 37 x | areog 24
U O N - -
_ PR — -~ — | O
T T
M 1R F N i H |

4 Light indicator “ Light indicator

M18x1 6g 29 M18x1 6g 29
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Controller
F3SP-U3P and F3SP-U5P
L 99mm - B A o Model A
N - h - F3SP-U3P-TGR 225 mm
F3SP-U5P-TGR 45 mm
) e o [ pr—
) e o [ e )
Ty
1S
5 |I—|
= —
—
—1
—
—
| —
e
ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.
Cat. No. E25E-EN-02 In the interest of product improvement, specifications are subject to change without notice.
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