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Selection guide Photo-electric sensors

OsiSense XU General purpose
Single mode or multimode function

—aaf

Type Sensing distance (m) Type Sensing distance (m)

_ Metal Plastic

XUB5B 0.6 XUB5A 0.6
XUB4B 0.1 XUB4A 0.1
XUB9B 2 XUBYA 2
XUB1B 4 XUB1A 4
XUB2B 15 XUB2A 15

Type reference XUBeB (1) XUBeA (1)

30 28
Type Sensing distance (m) Type Sensing distance (m)
XUBOB 0.12 XUBOA 0.12
0.30 0.30
3 3
15 15
Type reference XUBOB (7) XUBOA (1)
32 32
Type Sensing distance (m) Type Sensing distance (m)

@ 18, threaded M18 x 1
XUBeA/XUBeB: length 46 (62 for XUB5 and connector version)
XUBOA/XUBOB: length 62 (pre-cabled version) or length 78 (connector version)

o (XUBOS: see page 92) -

IP 65, IP 67 IP 65, IP 67
IP 69K (XUBOS, stainless steel case, see

page 92)

[ ) [ ]

(2-wire XUeM18, see page 156) -
°

M8 and M12 remote connectors available: please contact our Customer Care Centre.

(1) Sensors also available with line of sight 90° to case axis.
(2) Cable lengths of 5 and 10 m also available, depending on model.

IO VAT b e d s d B f o e e oty ot




Miniature design

Plastic
Type Sensing distance (m)
XUM5A 1(3)
XUM9A 5(3)
XUM2A 15 (3)
XUMeA
34
Type Sensing distance (m)
XUMOA 0.10
0.4
3
10
XUMOA
38
Type Sensing distance (m)
XUM8 0.3
XUM8
40

XUMeA: 11 x 34 x 20 (pre-cabled) or 11 x 43 x 20
(M8)

XUMOA: 12 x 34 x 20 (pre-cabled) or 12 x 45 x 20
(M8)

)

IP 65, IP 67

e configurable using switch and by programming
(XUMOA)

Compact design, 50 x 50
Plastic

Type Sensing distance (m)
XUK5A 1(3)
XUK9A 6
XUK1A 7
XUK2A 30
XUKeA
42
Type Sensing distance (m)
XUKOA 0.28
0.8
4
30
XUKOA
44
Type Sensing distance (m)
XUK8AKSN 1
XUK8ARCT 0.75
XUK8AKSN, XUKSARCT
46 and 48
18 x 50 x 50
[ ]
IP 65

o by programming (XUKOA and XUK8)

e relay output
.

M8 and M12 remote connectors available: please contact our Customer Care Centre.

Compact design, 92 x 71
Plastic

Type Sensing distance (m)
XUX5A 2(3)
XUX9A 11(3)
XUX1A 14 (3)
XUX2A 40(3)
XUXeA
50
Type Sensing distance (m)
XUXO0A 1.3
2
15
40
XUX0A
52
Type Sensing distance (m)
XUX8 2
XUX8
54
31x92x77
(]
IP 65, IP 67
°
(]
[ ]
[ ]

@ by programming (XUXO0A and XUX8)

e relay output



Photo-electric sensors
OsiSense XU Application

Fork and frame form

Selection guide

7
"
o

Optical fork Optical fork Laser optical fork

Passageway: 30 to Passageway: 2 to 120
Depth: 42, 59, 95

Depth: 30, 60, 95

Metal Metal Metal

2..180 (2) 2...120 (1) (2) 2...120 (1) (2)
IP65, IP 67 IP 65 IP 65

. . .

PNP/NPN PNP/NPN (3) PNP/NPN (3)
NO/NC NO/NC (4) NO/NC (4)

. — -

. . .

56 58 60
(1) With or without teach mode, depending on model.
(2) Depending on model.

(3) Depending on wiring.

(4) By programming.

-
5

Ultrasonic fork

18x47.3x92.5

Metal

PNP and NPN
NO/NC (4)

XUVRe XUYFNEPe XUYFLNEPe XUvUuo06
XUVAe XUYFANEPe QB XUYFALNEPe

62



Optical fork

10 x 25 x 64

Plastic

PNP and NPN
NO/NC (4)

Optical fork

20 x 26 x 90

Metal

PNP and NPN
NO/NC (4)

]
“t 0

Optical fork

12x37.5x 80

Metal

3or5(2)
IP 65

PNP and NPN
NO/NC (4)

Optical fork

14 x 58 x 68

Plastic

Solid-state PNP or NPN
NO

Frame design

15 x50 x 108
15x86 x 131
25 x 230 x 205/265/335

Metal

3,6,12,18,25(2)
IP65

PNP and NPN
NO/NC (3)

XUVE XUVK XUYFA98e XUVH XUVF
XUvJ

64

66

68

70

72



Selection guide Photo-electric sensors
OsiSense XU Application

Compact design Fibre design Compact design Design 18
50x50x 15 13x72x 30 31x81x58 @18, threaded
M18x1
L: 82
Plastic Plastic Metal
0.019 (1) 0.009 0.02
IP 65 IP 65 IP 67 1P 67
[ [ [ ) [ )
Solid-state (PNP or NPN) Solid-state (PNP)
. . . )

XUKR XUYDCF XURK XU5M
00966S

74 76 78 80

(1) Depending on fibres used.
(2) Depending on model.




Fibre design

13x76.7 x 30

Plastic

Sensing distance depending
on fibre used

IP 65

PNP/NPN
NO/NC (programmable)

XUYAFL
00966S

82

Design 18

@ 18, threaded
M18x1
L: 64,78 0or92

Plastic or stainless steel (2)

IP 65
IP 67

Solid-state (PNP or NPN)

84

Miniature design

11x43x20

Plastic

0.1...2

(depending on reflector)

IP 67

PNP/NPN

NO/NC (programmable)

Compact design,
50 x 50

18 x50 x 50

Plastic

Solid-state (PNP or NPN)

Compact design

50 x 50 x 25

Plastic

0.020




Selection guide Photo-electric sensors
OsiSense XU Application

!

Design 18 Design 18 Compact design, Design 8
50 x 50

@ 18, threaded @ 18, threaded 50x50x23 @ 8, threaded

M18x1 M18x 1 M8x1

L: 64...92 L:62...88 L:40
_ Stainless steel Stainless steel Stainless steel Metal

0.12m - 3...550 mm -

0.3m 0.10m - 0.05m

2m 2m 0.4...13m -

= 4m = =

15m 15m 0...20m 2m

IP 67, IP 69K 1P 67 IP 67, 1P 69K 1P 65 (2)

IP67 (2)

E : : : :

Solid-state Solid-state Solid-state

(PNP and NPN) (PNP and NPN) (PNP or NPN)

o L] = L)

. . . 3
_ s o o -
Pages . @ % % 102




Miniature design Miniature design Compact design Cylindrical design

20x32x13 12x32x20 23 x50 x 50 250...900

10x40x 13.5

Plastic Plastic PC Aluminium and PA

Shock-resistant ABS

0.015...0.08 m 20...60 mm 5...800 mm -
30...110 mm

0.03...0.25 m - 5...1200 mm 0...0.1m

1m 100...1000 mm 0.3...12m -

4m 15m 0...25m -

IP 65 IP67 IP 67 IP 50

IP 67 IP 69K (IP 65 on request)

[ ) [ ] ) [ )

PNP or NPN NO/NC (1) PNP PNP Solid-state (PNP or NPN)
[ ) = [ ]

O ) .

M8 and M12 remote connector (other connectors available on
request)

XUYee989 XUYee0e929 XUKelLAee XUYeeeoNooo

104 106 108




Selection guide

Photo-electric sensors
OsiSense XU Application

—
.

Design 18

@ 18, threaded
M18x 1

Plastic or
brass (2)

0...100 with teach
mode

IP 67

PNP, NPN
NO/NC by
programming
.

.

XUBL

116

(1) Depending on model.

Compact design

27 x85x 61

Plastic

0.20...0.80

Analogue (PNP)

N

118

Design 18

@ 18, threaded
M18x 1
L: 82

Metal

0.05...0.4

Design 90 x 90

42 x93 x 95

ABS

Solid-state PNP
(2 outputs) +
analogue

XU5M XUEeAA2

120

122



Design 18

@18, threaded
M18x1

L: 82

Metal

Solid-state (PNP) + analogue

Xuzm XUYPee925 XUYPS1e XUYPS2e

124

Compact design,
50 x 50

17 x50 x 50

Plastic

0.04...0.06
0.045...0.085
0.08...0.3

Solid-state (PNP) + analogue

126

"
=

Compact design

18 x60 x 60

Plastic

Adjustable from 50 to 300 mm

PNP and NPN
NO/NC depending on wiring

128

Compact design

18 x 60 x 60

Plastic

Adjustable from 50 to 600 mm

PNP and NPN
NO/NC programmable

130

29 x 95 x 60

Plastic

150r4 (1)

60r10 (1)

IP 65 and IP 67

PNP/NPN
Relay
NO/NC programmable

XUYe 952/954

154



Selection guide

Photo-electric sensors
OsiSense XU Application

Fibre design

10 x 40 x 65
(amplifier)

Plastic

0.006 to 0.095

0.050t02 (2)

IP 65 (amplifier)
IP 64 (fibres)
.

Solid-state
(PNP or NPN)
(3

NOorNC
(programmable)

XUDA

132

Length (1):
1m,2mor10m

Plastic

61095 (1)

30t0 2500 (1)

IP 64, IP641 (1)
IP 65, IP651 (1)

XUF

134

(1) Depending on model.
(2) Depending on fibre.

(3) Depending on wiring.
(4) With audible signalling (buzzer): reference XUJB (see page 160).

Length (1):
0.60m, 1 m,
1.5mor2m

Glass

80

80 or 200 (1)

142

Length (1):
1m, 10 mor
50 m

Plastic

Sensing
distance: 70 mm
to 4000 mm (7)

XUYAe
XUYFPe

148

Fibre design

13x72.2x30
13x76.7x 30

Plastic
Sensing distance

depends on fibre
used

IP 65

PNP/NPN
NO/NC
depending on
wiring or
programmable
depending on
model

AF e966

AF 946
150




Design 18

@ 18, threaded, M18 x 1
L:82...110

Metal
0.12

0.4

2

15
IP 67

.
Solid-state

156

Compact design

18 x 50 x 50 (XUK1AR)
27 x 85 x 61 (XUJB)

Plastic

7 with 50 x 50 reflector
(XUK1AR)
6 (XUJB)

IP 65 (XUK1AR)
IP 40 (XUJB)

1 NO/NC programmable
relay (XUK1AR)
1 NO relay (XUJB)

o (XUK1AR)

o (XUJB)
XUK1AR, XUJB 4

158, 160

XUZCo,
XUZBe

162

XUZAe, XUZBe,

XUZEe, XUZXGe,
XULZe, XUZMe
164

XUZDeeo,
XUJz01

164



General Photo-electric sensors
OsiSense XU

Multimode: Simplicity through innovation

In proposing multimode products, Telemecanique Sensors offers simplicity through
innovation.

m With the multimode function, a single product meets all the requirements for

optical detection.

Effectively, by simply pressing the “Teach mode” button, the sensor automatically

acquires optimum configuration for the application requirements

1 Diffuse system detection of object.

2 Diffuse system, with background suppression, detection of object.

3 Reflex system (reflector accessory) detection of object.

4 Thru-beam system, on optical receiver (transmitter accessory for thru-beam use),
detection of object.

Max. sensing
distance

m In addition to this, a multimode sensors also means:

O improved performance:

maximum sensing distance guaranteed and optimised for each application,

O simplified use:

intuitive setting-up plus less and easier maintenance,

O lower costs:

the number of references is divided by 10 and, consequently, selection and supply is
simplified and storage costs significantly reduced,

O guaranteed maximum productivity.

Max. sensing
distance

Max. sensing
distance

Max. sensing
distance

Straightforward NO or NC output

m Irrespective of the detection mode used (diffuse, reflex, thru-beam, etc.), the
outputs become either NO or NC (7).

m A multimode sensor means immediate and intuitive setting-up that is accessible to
all.

(1) The sensor is supplied in NO configuration. NO or NC selection is performed by simply
pressing the Teach mode button.

Fixing accessories

A complete range of inexpensive mounting accessories (clamps, traditional or 3D
brackets, etc.) is available that provides solutions for all installation and adjustment
problems




Presentation Photo-electric sensors

OsiSense XU
Multimode: Simplicity through innovation

_ Cylindrical 18 Miniature Compact50x50 Compact92x77

Dimensions (w x h x d) in mm M18 x 64 12x34x20 18 x 50 x 50 30x92x77
Maximum Without accessory with background 0.12 0.10 0.28 1.3
sensing distance suppression
inm Without accessory 0.4 0.55 1.2 S8
With polarised reflector 3 4 5.7 15
With thru-beam accessory 20 14 35 60
Supply === Solid-state output [ ] [ ] [ ] [ ]
~ Relay output = = [ ] [ ]
Connection Pre-cabled | ] ] [ ] -
Connector ] [ ] [ ] ]
Screw terminals - - - [ ]
Sensor type XUBO XUMO XUKO XUX0
Pages 32 38 44 52

m Without accessory, the multimode sensor detects objects irrespective of their
colour or background.
m Aclean environment is recommended

Sensing distances (see table above) Sensing distance without accessory with background suppression
/E_

&

Sensing distance without accessory

m Beyond the sensing distance with background suppression, the same multimode
sensor without accessory detects objects but may be influenced by the
backgrounds and colour of the objects to be detected.

:

=

Sensing distance with polarised reflector

B By installing a reflector opposite, the same multimode sensor detects objects
irrespective of their shininess and colour.

B The size of the reflector must be smaller than that of the object to be detected.
m The larger the area of the reflector the longer the sensing distance.

Depending on reflector

£

Sensing distance with thru-beam transmitter accessory

m After setting-up and connecting a thru-beam transmitter accessory opposite, the
same multimode sensor detects objects irrespective of their shininess, colour or
background.

m The detection distance is a maximum.

m The sensor and the thru-beam transmitter must be carefully aligned.

m Good resistance to accumulation of dirt and dust.

=
5

20 mm



General

Photo-electric sensors
OsiSense XU

Standards and certifications

Parameters related to the environment

‘C %
o 75 ‘ ‘ 10
=}
©
S 50 Hf 1 . | l'__‘v 80
& \ | \ ‘
25 A
- \ / &
0 e 20
UL,
0 2 4 6 8 10 12 14 16 18

-25°+55°C cycle, 85% RH

-e—— Temperature °C
Relative humidity %

O

Relative humidity

Recommendation

The sensors detailed in this catalogue are designed for use in standard industrial applications
relating to presence detection.

These sensors do not incorporate the required redundant electrical circuit enabling their usage
in safety applications.

For safety applications, please refer to our “Safety solutions using Preventa” catalogue.

Quality control
Our photo-electric sensors are subject to special precautions in order to guarantee their
reliability in the most arduous industrial environments.
m Qualification
O The product characteristics stated in this catalogue are subject to a qualification procedure
carried out in our laboratories.
O In particular, the products are subjected to climatic cycle tests for 3000 hours whilst
powered-up to verify their ability to maintain their characteristics over time.
m Production
O The electrical characteristics and sensing distances at both ambient temperature and
extreme temperatures are 100% checked.
O Products are randomly selected during the course of production and subjected to monitoring
tests relating to all their characteristics.
m Customer returns
O If, in spite of all these precautions, defective products are returned to us, they are subject to
systematic analysis and corrective actions are implemented to eliminate the risks of the fault
recurring.

Immunity to ambient light

m OsiSense XU photo-electric sensors use the pulsed light principle. This provides a high
degree of immunity to spurious light that conforms to standard IEC 60947-5-2.

Resistance to electromagnetic interference

The photo-electric sensors are tested in accordance with the recommendations of the

standard IEC 60947-5-2
m Electrostatic discharges IEC/EN 61000-4-2

~ 15 KkV version, level 4
—-8kV version, level 3

m Radiated electromagnetic fields (electromagnetic waves) IEC/EN 61000-4-3
10 V/metre, level 3

IEC/EN 61000-4-4
2kV, level 4

m Fast transients in salvos (motor start/stop interference)

IEC 60947-5-2

~ 2.5kV version
= 1kV version

m Impulse voltages, lightning

Mechanical shock resistance
The sensors are tested in accordance with standard IEC 60068-2-27, 30 gn, duration 11 ms.

Vibration resistance

The sensors are tested in accordance with standard IEC 60068-2-6,
7 gn, amplitude + 1.5 mm, f=10...55 Hz.

Resistance to chemicals in the environment

m Owing to the very wide range of chemicals encountered in industry, it is very difficult to give
general guidelines common to all sensors.

m To ensure lasting efficient operation, it is essential that any chemicals coming into contact
with the sensors will not affect their casing and, in doing so, prevent their reliable operation
(please refer to the characteristics pages for the various sensors).

In all cases, the materials selected (see product characteristics) provide satisfactory
compatibility in most industrial environments (for further information, please consult our
Customer Care Centre).



General (continued) Photo-electric sensors
OsiSense XU

Principle of optical detection Composition of a photo-electric sensor

A photo-electric sensor basically comprises a light beam transmitter (light-emitting diode) and a

Q: light-sensitive receiver (photo-transistor).
Alight-emitting diode is an electronic semi-conductor component that emits light when an
‘@ electric current flows through it. This light can be visible or invisible, depending on the
ﬂ [> transmission wavelength.
,; —o
‘ :8 Detection occurs when an object enters the transmitted light beam and, in so doing, affects the

1 1 1 1 intensity of the light at the receiver. As the light intensity at the receiver decreases a point is
1 2 3 4 reached whereby the output of the sensor changes state.

1 Light beam transmitter
2 Light beam receiver

3 Signal processing stage
4 Output stage

Light spectrum

11?mAq 400 nm 750 nm 3um Depending on the model and application requirements, the transmission beam is either non
visible infrared (most common case) or ultraviolet (detection of luminescent materials). It may
2 3 4 5 also be visible red or green (colour mark reading etc.) and laser red (long sensing distance and
100 200 300 500 600 700|800 900 1000 1100 short focal length).
| | | | | | | | | Modulation
[l |:I The advantage of LEDs is their very fast response. To render the system insensitive to ambient

light, the current flowing through the LED is modulated so as to produce a pulsed light

. o transmission.

1 X rays, 2 Ultraviolet, 3 Visible light, Only the pulsed signal will be used by the photo-transistor and processed to control the load.
4 Near infrared, 5 Far infrared

Detection systems Thru-beam system or multimode with thru-beam accessory

Advantages

Long sensing distance(up to 60 m).

Very precise detection, high repeat accuracy.

Detection not affected by colour of object.

Good resistance to difficult environments (dust, grime, etc.).

Drawbacks

2 units to be wired.

The object to be detected must be opaque.

Precise alignment required, which can be difficult since the sensor transmits in the infrared
range (invisible).

ooomOO0OOOm

m Operating precautions
O When several sensors are used, care must be taken to ensure that no sensor is disrupted by
another sensor (e.g. alternate mounting of transmitter/receiver etc.).

Advantages of multimode sensor with thru-beam accessory

m Easy alignment

O The sensor transmits in the visible red range during the alignment phase.
O 3 LEDs providing setting-up assistance.

Polarised reflex system or multimode with reflector accessory

Advantages

Medium sensing distance (up to 15 m).

Precise detection.

Only one unit to be wired.

Detection not affected by colour of object.

Visible red beam transmission.

Drawbacks

Precise alignment required.

The object to be detected must be opaque and larger than the reflector.

oomROO0O0OOM

m Operating precautions

O When several sensors are used, they must be aligned in such a manner that no sensor is
disrupted by another sensor.

O For short distance detection use a reflector with large trihedrons, type XUZC24.

O Forlong distance detection use a reflector XUZC50 or XUZC80.

O Toincrease the sensing distance use reflector XUZC100.

O If reflective tape is used, use rolls of tape XUZB1 or XUZB15 which are specially adapted for
polarised reflex systems.

Advantages of multimode sensor with reflector accessory

m Easy alignment

O 3 LEDs providing setting-up assistance.

O The anti-interference function enables 2 sensors to be used without specific alignment
precautions.

m Semi-transparent objects can be detected by using the teach mode function.




General (continued)

Photo-electric sensors
OsiSense XU

Detection systems (continued)

Recommended

Positioning recommendations for sensor with background suppression

Specific systems

Optical axis

N

(o)) (o))

(1) Transmission LED
(2) Output LED

Plastic fibre
Glass fibre
1 Core
2 Sheath

Diffuse system or multimode

Advantage

Only one unit to be wired.

Drawbacks

Short sensing distance.

Sensitivity to object or background colour differences.

Object sighting line difficult since the sensor transmits in the infrared range (invisible).
Operating precautions

When several sensors are used, they must be aligned in such a manner that no sensor is
disrupted by another sensor.

m Advantages of a multimode sensor

O Easy alignment:

- the sensor transmits in the visible red range during the alignment phase,

- 3 LEDs providing setting-up assistance,

- the anti-interference function enables 2 sensors to be used without specific alignment
precautions.

O Refined detection: the position of the object can be detected using the teach mode.

OmOOOmON

Diffuse, with or without background suppression, system or multimode

Advantages

Only one unit to be wired.

Detection not affected by colour of object or background.

Drawbacks

Short sensing distance.

Object sighting line difficult since the sensor transmits in the infrared range (invisible).
Operating precautions

Detection can be affected by the object’s direction of movement. To overcome this
phenomenon (the hat effect), it is recommended that the sensor is mounted so that the object
simultaneously breaks the beam of both lenses.

O When several sensors are used, they must be aligned in such a manner that no sensor is
disrupted by another sensor.

m Advantages of a multimode sensor

O Easy alignment:

- the sensor transmits in the visible red range during the alignment phase,

- 3 LEDs providing setting-up assistance,

- the anti-interference function enables 2 sensors to be used without specific alignment
precautions,

- the hat effect is minimised using the background teach mode.

O Refined detection: the position of the object can be detected using the teach mode.

OmOOmROOMN

Optical forks

m Constructed from metal, the optical fork is a robust sensor that is particularly suited to
conveying and packaging applications and detection of labels.

m Rugged optical detection device not requiring alignment in thru-beam mode.

m The beam from the transmitter limb is transmitted to the receiver limb. Due to its construction,
only one connection is required as opposed to two for a traditional thru-beam function.

The transmission sources are LEDs of various technologies:

Red for much improved efficiency during adjustment and maintenance

Red laser for detection of transparent materials or very small parts

Infrared, particularly for optical frames

Ultrasonic for detection of transparent labels (clear on clear)

The beam is adjustable or fixed depending on the version. Adjustment enables the sensitivity
to be altered and, therefore, detection of small parts down to dimensions of less than tenths of
millimetres (minimum size of detectable object: 0.05 mm).

® The high switching frequency (from 4 kHz up to 25 kHz) is very useful in industrial applications
involving high operating rates.

[m]
[m]
[m]
[m]

Fibre optics

m The fibre acts as a light conductor. Light rays entering the fibre at a certain angle are
conveyed to the required location, with minimum loss.

m Separate amplifier.

O Size kept to minimum.

O This system enables detection of very small objects (approximately 1 mm).

O And, detection is very precise.

Plastic fibres

The core of the fibre is flexible plastic (PMMA). In general, there is only a single fibre of diameter
0.25 to 1 mm, depending on the model.

O Fibres are used with amplifiers transmitting red light.

O Minimum bend radius:

- 10 mm for fibres with 0.25 mm diameter core,

- 25 mm for fibres with 1 mm diameter core.

m Advantages: fibres can be cut to the required length.

Glass fibres

O The core of the fibre is silica. For maximum flexibility, each fibre comprises numerous strands
that are approximately 50 p in diameter.

O Fibres are used with amplifiers transmitting infrared or red light.

O Minimum bend radius:

- 10 mm with plastic sheath,

- 90 mm with stainless steel sheath.

m Advantages

O Fibres suitable for use at high temperatures (250 °C).

O Fibres with stainless steel sheath provide protection against mechanical impact and crushing.
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Detection distance using reflector

Thru-beam system

m The ] zone indicates the positioning tolerance of the receiver.

m The zone represents the usable sensing zone of the system. Any opaque object
entering this zone breaks the beam and causes the sensor’s output to change state.

1 Ideal detection

2 Acceptable detection

T = transmitter

R = receiver

Polarised reflex system

m The 1 zone indicates the positioning tolerance of the reflector.

m The zone represents the usable sensing zone of the system. Any opaque object
entering this zone breaks the beam and causes the sensor’s output to change state.

1 Ideal detection

2 Acceptable detection

T = transmitter

R = receiver

Diffuse, with or without background suppression, system

m The I zone represents the sensor’s sensitivity zone.

All of this zone is usable: any object that is adequately reflective entering this zone, in the
direction of the arrow, will cause the sensor’s output to change state. The black line corresponds
to a light colour surface and the blue line to a darker colour surface.

m Atest using the object to be detected will determine the zone of sensitivity in relation to its
reflection coefficient.

White 90% object

Grey 18% object

For specific aspects of diffuse systems see page 18.

T = transmitter

R =receiver

Operating margin

To ensure correct operation of a sensor in spite of environmental constraints, the sensors
feature an operating margin.

This margin can be expressed in terms of excess gain, which is the ratio:

Excess gain = Signal level received/Signal required for switching.

For all OsiSense XU sensors

m The nominal sensing distance Sn is defined as the sensing distance with an excess gain
of 2, i.e. the sensing distance for which the sensor receives twice as much light energy as it
strictly needs to switch it.

m The maximum sensing distance is defined as the sensing distance with an excess gain of
1. It corresponds to the maximum detection value.

The use of the sensor at the nominal sensing distance ensures the sensor’s correct operation in
normal operating conditions.

In extreme conditions, refer to the following setting-up recommendations:

- clean environment: work at nominal sensing distance Sn,

- slightly polluted environment: work at sensing distance Sn/2,

- moderately polluted environment: work at sensing distance Sn/4,

- heavily polluted environment: preferably use multimode sensors with thru-beam accessory (or
the thru-beam system) with a sensing distance Sn/10.

Ared LED assists setting-up by illuminating when optimum alignment of the sensor is achieved.

1 Signal level
2 RedLED, on &, off ®
3 Green LED, on-®", off ®
4 Optimum alignment
XUZ C100
XUZ C50
XUZ C24
0 40 % 100 % 170 %
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2-wire technique ~ or <<

m Specific aspects

These sensors are wired in series with the load to be switched.

As a consequence, they are subject to:

O Aresidual current in the open state (current flowing through the sensor in the “open” state),
O Avoltage drop in the closed state (voltage drop across the sensor’s terminals in the “closed”
state).

m Advantages

O Only 2 wires to be connected. They can be wired in series in the same way as mechanical
limit switches.

O For use on 2-wire -—, they can be connected to either positive (PNP) or negative (NPN) logic
PLC inputs.

O No risk of incorrect connections.

m Operating precautions

O Check the possible effects of residual current and voltage drop on the actuator or input
connected.

O These sensors do not incorporate overload or short-circuit protection and therefore, it is
essential to connect a 0.4 A “quick-blow” fuse in series with the load.

3-wire technique =

Specific aspects

These sensors comprise 2 wires for the DC supply and a 3rd wire for the output signal.
PNP type: switching the positive side to the load.

NPN type: switching the negative side to the load.

Advantages

No residual current, low voltage drop.

OmOOOMW

5-wire technique ~ or <, relay output

m Specific aspects

O Sensors incorporating output relay. The supply and output circuits are electrically separate.
m Advantages

O ~v or == supply with a wide voltage range.

High breaking capacity (approximately 3 A).

Direct control of a simple automation system.

Availability of a NC (normally closed) contact and a NO (normally open) contact.

The sensor/relay contact galvanic isolation is 1500 to 2500 V, depending on the model.

oooaog

m Operating precautions
O Low switching frequency. Check that it is suitable for the application.
O Limited service life of relay. Check that it is suitable for the application.

Analogue technique

m Specific aspects

There are two output configurations:

O Voltage output: the output voltage varies in proportion to the distance between the sensor and
the object to be detected.

O Current output: the output current varies in proportion to the distance between the sensor and
the object to be detected.

m Advantage

O Availability of a physical item of data proportional to the distance between the sensor and the
object to be detected.

m Operating precautions
O Refer to the detailed descriptions of the sensor to assess the relative influence of the colour of
the object to be detected.

1 Voltage output
2 Current output
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Outputs (continued) Output functions

In the past, the output functions of photo-electric sensors were always governed by the “light/
dark” principle, i.e. the output would be activated on light being received for “light” switching and
the output would be activated on light not being received for “dark” switching.

This called for fas