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Sheath T

Please determine the sheath and the bonding of the optical fiber based on the prevailing environmental conditions and mechanical stress.

Please contact us for high-temperature applications or use under extreme mechanical stress.

Silicone-metal sheath
Metal spiral hose with glass-fiber braiding
and silicone rubber sheath "

Characteristics:

- Very flexible, ideal for frequent bends

- Highly resistant to folding, tension and torsion;
- Temperature-stable from -60 °C to +180 °C

- Liquid-tight

o

VA stainless-steel sheath
Flexible stainless steel spiral hose "

Characteristics:

- Flexible

- Protection against mechanical stress
- Temperature-stable to 400 °C

- Stainless

E i

Metal sheath
Flexible brass spiral hose, chrome-plated "

Characteristics:

- Flexible

- Protection against mechanical stress
- Temperature-stable to 300 °C

WY s

PVC metal sheath
Flexible brass spiral-reinforced hose
coated with PVC sheath "

Characteristics:

- Flexible

- Protection against mechanical stress such as
pressure and tension

- Temperature-stable from -20 °C to +80 °C

A

PVC special sheath
Plastic hose 2

Characteristics:

- For rigid installation

- Small sheath diameter

- Temperature-stable to 80 °C

BOA special sheath
Corrugated tube with stainless steel braiding ¥

Characteristics:

- Protection against mechanical stress

- Ideal for drag-chain applications

- Temperature-stable from -50 °C to +600 °C

(BOAR =g

" Bending radius corresponds to three times the outer diameter of the sheath.
2 Bending radius corresponds to twice the outer diameter of the sheath.
9 Bending radius corresponds to at least 80 - 100 mm, depending on the outer diameter of the sheath.

Details about sheath diameters can be found in section 2.

Fiber bundle = 2.5

90 mm 200 mm 500 mm 1700 mm 2000 mm
Range
Transmission mode (typ.)
Min. object size (typ.) 0.05 mm 0.1 mm 0.1 mm 0.2mm 0.3mm
Copper 35 mm 76 mm 217 mm 820 mm >1200 mm

# — Raw aluminum 24 mm 61 mm 164 mm 514 mm 457 mm
Range Stainless steel 21 mm 50 mm 135 mm 412 mm 415 mm
Reflex mode (typ.) * ) )

White, rough plastics 13 mm 33 mm 84 mm 260 mm 260 mm

Mat black cardboard 6 mm 16 mm 44 mm 130 mm 135 mm
Required fiber bundle oF 0.6 mm 1 mm 1.5 mm 2.5 mm 3 mm

*Analog output 5 V and maximum amplification




Total length = 1200

Standard lengths are: 600*, 1200*, 1800 and 2400 mm.

* Bearing types

For CLS1000-xx also > 2400 mm possible.
Length tolerance typ.: £4 %
Cable lengths from 200 mm are available on request.

Recommended maximum cable length:
CLS up to max. 10,000 mm

Maximum temperature range T2000

The glass fibers can be bonded in several stages for high temperature
ranges. Standard bonding is suitable for temperatures up to 80 °C.
With special adhesives, temperatures of up to 250 °C can be reached
in the first stage and up to 400 °C in the second stage. Special
versions with temperature ranges up to 2000 °C (temperature at the
sensor) are also available.

Suitability for drag chains = D

For use in machines with moving parts, the internal structure of the
fiber optic cables has been modified so that even when the minimum
permissible bending radius is reached, the individual fibers are not
damaged and error-free operation is achieved.

Aperture angle = 67°

67°

The standard aperture angle is 67°.

Other opening angles are also available on request,
when physical feasibility is provided.

Vibration protection = VS

For mechanical stresses such as impacts, accelerations and
movements, the fiber optics can be manufactured with increased
vibration protection. This special treatment reduces the friction
between the fibers and absorbs shocks. The fibers are embedded in
a gel cushion.
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Controller
optoCONTROL CLS1000

Large detection and operating
"/ ranges

TEACH Numerous tea_ch-in modes for
fast sensor adjustment

Detection of the finest structures

A Extremely high resistance to
ambient light up to 50,000 Ix

LCD display for quick and easy
configuration

*« Extremely robust and compact

e{) | Switchable NPN; PNP; PP

Reliable presence detection and position control

The fiber optic sensor comprises a CFS sensor and a CLS1000
controller. The wide detection and operating ranges of up to 2000 mm
make the fiber optic sensor ideal for the detection of components
even at great distances.

The optoCONTROL CLS1000 optoelectronic fiber optic sensor is
suitable for use in automation thanks to its variable switching outputs.
The fiber optic sensor is used, for example, in position control and for
position and presence detection.

The CLS1000 controller is available in five different versions:
CLS1000-QN with antivalence function (normally open/normally
closed), CLS1000-2Q with two switching outputs, CLS1000-OC with
optocoupler, CLS1000-AU with voltage output and CLS1000-Al with
current output. Each model is available in NPN, PNP or push-pull
versions, each with or without trigger.

Due to the high resistance to ambient light and the possibility to
adapt the controller in OEM applications, the CLS1000 can be used in
almost all environments, regardless of high temperatures or confined
installation spaces.

106

(dimensions in mm, not to scale)




LCD Display / Control Panel

Teach-in:
Bars off: Teach-in completed
Bars flashing: Teach-in active

Function 1:

Switching value / current 01/0C =active

menu item

Function 2:
Q1/0C =active

ESC button

Setting button 2
Key lock

Measurement value / Value selection

Menu and

and Teach-in button Setting button 1

Green LED for supply voltage

Controller variants

Controller with optocoupler

optoCONTROL CLS1000-OC

- Optocoupler output for
potential-free switching

- Galvanic isolation of the

output circuitry

Controller with two switching outputs

optoCONTROL CLS1000-2Q

- Two independently adjustable
switching outputs

- Two individual switching thresholds

Controller with voltage output

optoCONTROL CLS1000-AU

- Freely scalable analog output
Voltage from 0 ... 10V

- Analog output as intensity output

- Analog output and switching output

Controller with antivalence function
optoCONTROL CLS1000-QN
- Two antivalent switching outputs: Q and QN Controller with current output
- Wire breakage protection thanks to optoCONTROL CLS1000-Al
antivalent switching output - Freely scalable analog output
Current from 0 ... 20 mA or 4 ... 20 mA
- Analog output as intensity output
- Analog output and switching output
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Controller with antivalence function
optoCONTROL CLS1000-QN

Two antivalent switching outputs
Qand QN

Switchable NPN; PNP; PP

Safe operation in case of wire breakage
due to antivalent switching output

CLS1000-
QN-NPN

10085101

Model

Article number

Operating range
Detection range
Response time
Switching frequency
Temperature stability
Light source

Permissible ambient light
Supply voltage "

Max. current consumption

2x NPN
normally open/
normally closed
(Q/QN; NO/NC)

switchable

Switching output NPN: PNP: PP

Switching type
Signal input

Optical

Connection
Electrical

Mounting
Storage

Temperature range

Operation
Shock (DIN EN 60068-2-27)
Vibration (DIN EN 60068-2-6)
Protection class (DIN EN 60529)
Material
Weight

Compatibility

Control and indicator elements

Special features

FSO = Full Scale Output

4-pin M12 socket for power supply and signals
(connection cable see accessories)

up to 7 teach-in modes;
adjustable switching output functions
on-delayed and off-delayed as well as pulse output;
adjustable hysteresis 2 ... 25 %

CLS1000-
QN-PNP-T

10085105

CLS1000-
QN-PP-T

10085106

CLS1000-
QN-PP

10085103

CLS1000-
QN-NPN-T

CLS1000-
QN-PNP

10085102 10085104
max. 2000 mm (depending on transmission sensor)
max. 1200 mm (depending on reflex sensor)
100 us
2.5 kHz (depending on pulse/pause ratio)
<0.1%FSO/K
infrared LED 870 nm
50,000 Ix
12...30VDC

50 mA

2x PNP
normally open/
normally closed
(Q/QN; NO/NC)

2x PP
normally open/
normally closed
(Q/QN; NO/NC)

2x NPN
normally open/

2x PP
normally open/
normally closed normally closed
(Q/QN; NO/NC) (Q/QN; NO/NC)

light/dark switching (switchable)

2x PNP
normally open/
normally closed
(Q/QN; NO/NC)

- Trigger In

FA socket M18x1 for screwable optical fiber (length 0.3 m ... 15 m, min. bending radius 18 mm)

5-pin M12 socket for power supply and signals
(connection cable see accessories)

DIN rail mounting, mounting adapter, (see accessories), mounting holes
-10... +70°C
-5..+55°C
20 g/ 11 msin 3 axes, two directions and 1000 shocks each
15g/10 ... 1000 Hz in 3 axes, 10 cycles each
P67
Plastic housing (polycarbonate)
200 g
with all CFS sensors (FAR, FAD, FAZ and FAS)

Parameterization/operation via membrane keypad and LCD display on controller;
LED for power on

up to 7 teach-in modes; adjustable switching output functions
on-delay and off-delay as well as pulse output; adjustable hyster-
esis 2 ... 25%,; variety of trigger types

The specified data apply for a consistent room temperature of 22 °C, sensor is continuously in operation, open signal outputs.

" Residual ripple < 10%

Connection diagram

CLS1000-QN-xx

< 1 BN v,

an—T1 |2 w PP/ PNP / NPN

I

NN

I

a— = PP/ PNP / NPN

Zﬁ 8 = GND

I

2/

I

CLS1000-QN-xx-T

BN

V.

-

i

-5

p aN—7 |2 WH pp/PNP/NPN
A
4
a—"— B pp/PNP/NPN
N
\\ ’ , 5 GR Trigger

N

I

GND




Controller with two switching outputs
optoCONTROL CLS1000-2Q

Two independently adjustable
switching outputs

Two individual switching thresholds

Model

Article number
Operating range
Detection range
Response time
Switching frequency
Temperature stability
Light source

Permissible ambient light
Supply voltage "

Max. current consumption

Switching output each switchable

NPN; PNP; PP
Switching type
Signal input
Optical
Connection
Electrical
Mounting
Temperature Storage
g Operation

Shock (DIN EN 60068-2-27)
Vibration (DIN EN 60068-2-6)
Protection class (DIN EN 60529)
Material

Weight

Compatibility

Control and indicator elements

Special features

FSO = Full Scale Output

anen Sare “oap  sanpny  CLSI00-20PNRT  OOLLR
10085107 10085108 10085109 10085110 10085111 10085112
max. 2000 mm (depending on transmission sensor)
max. 1200 mm (depending on reflex sensor)
100 us
2.5 kHz (depending on pulse/pause ratio)
<01%FSO/K
infrared LED 870 nm
50,000 Ix
12...30VDC
50 mA
2x NPN 2x PNP 2x PP 2x NPN 2x PNP 2x PP
(Q1/Q2) (Q1/Q2) (Q1/Q2) (Q1/Q2) (Q1/Q2) (Q1/Q2)
light/dark switching (switchable)
- Trigger In

FA socket M18x1 for screwable optical fiber (length 0.3 m ... 15 m, min. bending radius 18 mm)

5-pin M12 socket for power supply and signals
(connection cable see accessories)

4-pin M12 socket for power supply and signals
(connection cable see accessories)

DIN rail, mounting rail (see accessories), mounting holes
-10... +70°C
-5..+55°C
20 g/ 11 msin 3 axes, two directions and 1000 shocks each
15g/10 ... 1000 Hz in 3 axes, 10 cycles each
P67
Plastic housing (polycarbonate)
200 g
with all CFS sensors (FAR, FAD, FAZ and FAS)

Parameterization/operation via membrane keypad and LCD display on controller;
LED for power on

up to 7 teach-in modes;
adjustable switching output functions
on-delayed and off-delayed as well as pulse output;
adjustable hysteresis 2 ... 25 %

up to 7 teach-in modes; adjustable switching output functions
on-delay and off-delay as well as pulse output; adjustable hyster-
esis 2 ... 25%,; variety of trigger types

The specified data apply for a consistent room temperature of 22 °C, sensor is continuously in operation, open signal outputs.

"' Residual ripple = 10%

Connection diagram

CLS1000-2Q-xx-T

1 )BN
v+
CLS1000-2Q-xx
ol ; 2 WH
1 BN A < 02J§/f )PP /PNP/NPN
I V. A ;
/" Kﬂ T |4 >BK
Qz— |2 )LPP/PNP/NPN a PP/PNP INPN
N 5 GR
|4 BK N ' ’ J——— Trigger
AN Q1 >7PP/PNP/NPN \\
i\ 3 ~\BU
3 B a0 )= GNp
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Controller with optocoupler

optoCONTROL CLS

Optocoupler output for
potential-free switching

Galvanic isolation of the
output circuit

Model

Article number

Operating range
Detection range
Response time

Switching frequency
Temperature stability
Light source

Permissible ambient light
Supply voltage "

Max. current consumption

Switching output

Switching type
Signal input
Optical
Connection
Electrical
Mounting
Storage
Temperature range
Operation

Shock (DIN EN 60068-2-27)
Vibration (DIN EN 60068-2-6)
Protection class (DIN EN 60529)
Material

Weight

Compatibility

Control and indicator elements

Special features

FSO = Full Scale Output

on-delayed and off-delayed as well as pulse output;

1000-OC

CLS1000
-OC-T

10085114

CLS1000
-0C

10085113
max. 2000 mm (depending on transmission sensor)
max. 1200 mm (depending on reflex sensor)
100 us
2.5 kHz (depending on pulse/pause ratio)
<0.1%FSO/K
infrared LED 870 nm
50,000 Ix
12...30VDC
50 mA
Optocoupler (OC)
light/dark switching (switchable)
- Trigger In
FA socket M18x1 for screwable optical fiber (length 0.3 m ... 15 m, min. bending radius 18 mm)

5-pin M12 socket for power supply and signals
(connection cable see accessories)

4-pin M12 socket for power supply and signals
(connection cable see accessories)

DIN rail, mounting rail (see accessories), mounting holes
-10... +70°C
-5..+55°C
20 g/ 11 msin 3 axes, two directions and 1000 shocks each
15g/10 ... 1000 Hz in 3 axes, 10 cycles each
P67
Plastic housing (polycarbonate)
200 g
with all CFS sensors (FAR, FAD, FAZ and FAS)

Parameterization/operation via membrane keypad and LCD display on controller;
LED for power on

up to 7 teach-in modes;

adjustable switching output functions up to 7 teach-in modes; adjustable switching output functions

on-delay and off-delay as well as pulse output; adjustable hyster-

adjustable hysteresis 2 ... 25 % esis 2 ... 25%,; variety of trigger types

The specified data apply for a consistent room temperature of 22 °C, sensor is continuously in operation, open signal outputs.

" Residual ripple < 10%

Connection diagram

CLS1000-0OC
< 1 )BN v,
2 )WH oc
Z <47) B o
BU

A 3

NN

2/

)7 GND 3 J

CLS1000-OC-T

Il

2 WH
0K
4 — 4 BK

I

Trigger

2 7
Bt
~n
\F

I

GND




Controller with voltage output
optoCONTROL CLS1000-AU

Freely scalable analog output
Voltage from 0 ... 10V

Analog output as intensity output

Analog output and switching output

CLS1000-

Model AU-NPN

Article number 10085115

Operating range

Detection range

Response time

Switching frequency

Frequency response (-3dB)

Temperature stability

Light source

Permissible ambient light

Supply voltage "

Max. current consumption

Analog output

Switching output NPN PNP

Switching type

Signal input -
Optical

Connection )
Electrical

Mounting
Storage

Temperature range

Operation
Shock (DIN EN 60068-2-27)
Vibration (DIN EN 60068-2-6)
Protection class (DIN EN 60529)
Material
Weight

Compatibility

Control and indicator elements

up to 9 teach-in modes;
adjustable switching output functions on-delay and off-delay as
well as pulse output
adjustable hysteresis 2 ... 25%

Special features

FSO = Full Scale Output

CLS1000-
AU-PNP

10085116

4-pin M12 socket for power supply and signals
(connection cable see accessories)

CLS1000- CLS1000- CLS1000- CLS1000-
AU-PP AU-NPN-T AU-PNP-T AU-PP-T
10085117 10085118 10085119 10085120
max. 2000 mm (depending on transmission sensor)
max. 1200 mm (depending on reflex sensor)
100 us
2.5 kHz (depending on pulse/pause ratio)
10 kHz
=0.1%FSO/K
infrared LED 870 nm
50,000 Ix
12...30VDC
50 mA
0..10V
PP NPN PNP PP
light/dark switching (switchable)
Trigger In

FA socket M18x1 for screwable optical fiber (length 0.3 m ... 15 m, min. bending radius 18 mm)

5-pin M12 socket for power supply and signals
(connection cable see accessories)

DIN rail, DIN rail mounting (see accessories), mounting holes

-10 ... +70°C
SOFELGORE

20 g/ 11 ms in 3 axes, two directions and 1000 shocks each

15g/10 ... 1000 Hz in 3 axes, 10 cycles each
P67
Plastic housing (polycarbonate)
2009
with all CFS sensors (FAR, FAD, FAZ and FAS)

Parameterization/operation via membrane keypad and LCD display on controller;

LED for power on

up to 9 teach-in modes;
adjustable switching output functions on-delay and off-delay as
well as pulse output
adjustable hysteresis 2 ... 25%,; variety of trigger types

The specified data apply for a consistent room temperature of 22 °C, sensor is continuously in operation, open signal outputs.

" Residual ripple = 10%

Connection diagram

CLS1000-AU-xx-T

CLS1000-AU-xx

< 1 BN v,
v

W

P

N\

I

NN

:
I

U Analog

ya
\
"7
%'_

PP/ PNP /NPN NG

bl

BU

f

GND

]
T
=

%
F

U Analog

1
f

PP /PNP / NPN

G

~

Trigger

B GND

i
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Controller with current output
optoCONTROL CLS1000-Al

Freely scalable analog output current
from0..200r4..20 mA

Analog output as intensity output

Analog output and switching output

Model CLS1000- CLS1000- CLS1000- CLS1000- CLS1000- CLS1000-
AI-NPN Al-PNP Al-PP AI-NPN-T AI-PNP-T Al-PP-T
Article number 10085121 10085122 10085123 10085124 10085125 10085126
Operating range max. 2000 mm (depending on transmission sensor)
Detection range max. 1200 mm (depending on reflex sensor)
Response time 100 us
Switching frequency 2.5 kHz (depending on pulse/pause ratio)
Frequency response (-3dB) 10 kHz
Temperature stability <0.1%FSO/K
Light source infrared LED 870 nm
Permissible ambient light 50,000 Ix
Supply voltage " 12...30VDC
Max. current consumption 50 mA
Analog output switchable 0 ... 20 mA or 4 ... 20 mA
Switching output NPN B NPN PNP RE
Switching type light/dark switching (switchable)
Signal input Trigger In
Optical FA socket M18x1 for screwable optical fiber (length 0.3 m ... 15 m, min. bending radius 18 mm)
Connection Electrical 4-pin M12 socket for power supply and signals 5-pin M12 socket for power supply and signals
(connection cable see accessories) (connection cable see accessories)
Mounting DIN rail, DIN rail mounting (see accessories), mounting holes
Storage -10... +70°C

Temperature range

Operation -5...+55°C

Shock (DIN EN 60068-2-27)
Vibration (DIN EN 60068-2-6)
Protection class (DIN EN 60529)
Material

Weight

Compatibility

Control and indicator elements

up to 9 teach-in modes;

adjustable switching output functions on-delay and off-delay as  adjustable switching output functions on-delay and off-delay as
well as pulse output

adjustable hysteresis 2 ... 25%

Special features

FSO = Full Scale Output

20 g/ 11 msin 3 axes, two directions and 1000 shocks each

15g/10 ... 1000 Hz in 3 axes, 10 cycles each
P67
Plastic housing (polycarbonate)
200 g
with all CFS sensors (FAR, FAD, FAZ and FAS)

Parameterization/operation via membrane keypad and LCD display on controller;

LED for power on

up to 9 teach-in modes;

well as pulse output
adjustable hysteresis 2 ... 25%,; variety of trigger types

The specified data apply for a consistent room temperature of 22 °C, sensor is continuously in operation, open signal outputs.

" Residual ripple < 10%

Connection diagram

CLS1000-Al-xx-T

CLS1000-Al-xx

< 1 BN v,
20mA
% 2

0/4m. w U Analog

N\

il

2/

a— B PP /PNP /NPN

j& 18 BU GND

I

7/

I

BN

V.

i

20mA
omw

N BK

¥

WH

%

| Analog

I

PP/ PNP /NPN

G

i

Trigger

U

%

GND




Connection options & Accessories
optoCONTROL CLS1000

CLS1000-AU / CLS1000-Al

Controller

Connection possibilities and accessories

Supply voltage connection
PS2020 / PS2031

Interface module for Ethernet connection

CLS1000-OC / CLS1000-2Q / CLS1000-QN

Connection possibilities and accessories

Supply voltage connection
PS2020 / PS2031

Interface module for Ethernet connection

IF1032/ETH IF1032/ETH

f Control / machine
Control / machine Analog Switchiné outpult rm
Analog output (current/voltage) ) Z'j (antivalent, optocoupler, or two switching outputs) er

Switching output

Connection cables & Accessories

Art. no. Model Description
11245302 PC1000-2 Signal / supply cable, 2 m, 4-pin unshielded
11245303 PC1000-5 Signal / supply cable, 5 m, 4-pin unshielded
11245304 PC1000-10 Signal / supply cable, 10 m, 4-pin unshielded
11245551 PC1000-2-T Signal / supply cable, 2 m, 5-pin unshielded
11245300 PC1000-5-T Signal / supply cable, 5 m, 5-pin unshielded
11245301 PC1000-10-T Signal / supply cable, 10 m, 5-pin unshielded
11245305 PC1000/90-2 Signal / supply cable, 2 m, 4-pin unshielded, 90° outlet
11245306 PC1000/90-5 Signal / supply cable, 5 m, 4-pin unshielded, 90° outlet
2420096 PS2031 Power supply unit universal 100 ... 240V /24V /1A
2420062 PS2020 PS2020 Power supply 24 V
2420066 IF1032/ETH Interface module for Ethernet connection

10811916 Pressure-tight feedthrough for vacuum 7-12 mm 10812254 Pressure-tight feedthrough for vacuum 4-8 mm

Knur . Knurl
8|3 |2/8 o8 3|8
= | = N = s
7.12 -8
i 273

Aluminum (anodized black)
Tested up to a pressure difference of 10 bar

Aluminum (anodized black)
Tested up to a pressure difference of 10 bar




Modifications reserved / Y9761777-B012115LDI

Sensors and Systems from Micro-Epsilon

Sensors and systems for displacement, Sensors and measurement devices for Measuring and inspection systems for
distance and position non-contact temperature measurement metal strips, plastics and rubber

Optical micrometers and fiber optics, Color recognition sensors, LED analyzers 3D measurement technology for
measuring and test amplifiers and inline color spectrometers dimensional testing and surface inspection

MICRO-EPSILON Headquarters

Koenigbacher Str. 15 - 94496 Ortenburg / Germany

Tel. +49 (0) 8542 / 168-0 - Fax +49 (0) 8542 / 168-90
MICRO-EPSILON info@micro-epsilon.com - www.micro-epsilon.com




