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Smallest body, just 3.5 mm 0.138 in thick Flexible mounting

Extraordinarily small and slim size
Amplifier built in

It can be mounted in a very
small space as its size is just
W10 x H14.5 x D3.5 mm
W0.394 x H0.571 x D0.138 in
(thru-beam, front sensing type).

The diffuse reflective type sensor is front sensing and is
so thin that it gives an impression of being just pasted
on the mounting base. The thru-beam type is available
as front sensing type, as well as, side sensing type,
allowing flexible mounting

Thru-beam Diffuse reflectiv
« Front sensing type « Side sensing type » Front sensing type

A wide variety of narrow-beam type! Light diffusion is approx. 1/2 of standard type.

Less interference with no slit, Possible to sense a minute object  Long sensing range of 1 m 3.281 ft
narrow-pitch can be set. less than 0.5 mm @0.039 in with with narrow beam

The pitch of installation is 1/2 of no slit. Along 1 m 3.281 ft sensing range
conventional models, so that the The series is applicable to sense a is possible with narrow beam.

close-installation is possible. No cost  minute object without any cost.
is necessary to purchase or install
a slit.

EX-110/ EX-11Eo

20.5mm
EX-11So

W /L

EX-11Sc / EX-11SEo

EX-19S8o

www.dietz-sensortechnik.de support@dietz-sensortechnik.de Phone: +49 6252 94299-0
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APPLICATIONS

Positioning of PCBs Detecting ICs Detecting PCB rack

BASIC PERFORMANCE
Electric power saving * High-speed response time: 0.5 ms

The EX-10 series @ The sensor is suitable for detecting small and high-

achieves reductions [ speed traveling objects.

in power consumption .

of up to 65 %. These

sensors contribute

to environmental

friendliness.

* Effective from production
in October 2010.

A maximum 35 % reduction
compared to conventional

sensors
L

Minimum sensing object: o1 mm £0.039 in I2SKI(F:N2SE(3 Long sensing range: 1 m 3.281 ft

EX-110, EX-11Eo, EX-15 and
EX-15E are incorporated
with 21 mm @0.039 in

slit masks so that g1 mm
20.039 in, or more, object
can be detected. Hence,
they are suitable for precise
positioning or small parts
detection.

Background suppression EX-140
/// / ! Black object reliably detected
1
/

Hardly affected by background
Even a specular /// )
background separated by / /// //

71
100 mm 3.937 in, or more, Ba?kgmund
is not detected. (However, ///

the background should be
directly opposite. A
spherical or curved
background may be
detected.)

A sensing range of 1 m
3.281 ft has been realized
with a slim size of just 3.5
mm 0.138 in. It can be used
to detect even wide IC trays.

: The best distance
It can reliably detect dark is approx. 10 mm

color objects since it is 0.394 in from the

convergent reflective type /‘{;
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ENVIRONMENTAL RESISTANCE

Incorporated an inverter countermeasure circuit*

The EX-10 series become ~ Fluorescentlight  »
significantly stronger :
against inverter light and -
other extraneous light.
* Effective from production in

October 2010.

MOUNTING / SIZE

Waterproof IP67

The sensor can be hosed down because of its IP67
construction and the non-corrosive stainless steel
mounting bracket.

Note: However, take care that if it is exposed to water splashes during
operation, it may detect a water drop itself.

Bending durability

Flexible cable type EX-o-R is available. It is most
suitable for moving parts, such as robot arm, etc.

Mountable with M3 screws

Non-corrosive stainless steel type sensor mounting bracket is also available.

* MS-EX10-1 * MS-EX10-2 *« MS-EX10-3
[Cold rolled carbon steel (SPCC)] [Cold rolled carbon steel (SPCC)] [Cold rolled carbon steel (SPCC)]
MS-EX10-11 MS-EX10-12 MS-EX10-13

[Stainless steel (SUS304)]

[Stainless steel (SUS304)]

[Stainless steel (SUS304)]

<mounting bracket for the front) <mounting bracket for the side > (L-shaped mounting bracket)

sensing type sensing type

M3 screws

Note: Sensor mounting brackets can not be used for
the narrow beam type (EX-oSo).

Red beam makes beam alignment easy

The red LED beam projected from the emitter helps you
to align the sensor heads.

FUNCTIONS

Bright 2-color indicator
A convenient 2-color
indicator has been
incorporated in the
miniature body.

2-color indicator
Orange: Operation indicator
Green: Stability indicator

M3 screws

VARIETIES

Operation mode switch EX-150/170

Thru-beam type sensor incorporated with an operation
mode switch on the bifurcation is also available. It helps
you to test the operability before start-up.

Even for the thru-beam
type sensor, only three
wires have to be connected.

Operation indicator
(Orange)
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[l ORDER GUIDE
. Model No.(Note 2) Output
Type Appearance Sensing range NPN output | PNP output operation Output
EX-11A |EX-11A-PN Light-ON
150 mm 5.906 in
EX-11B |EX-11B-PN Dark-ON
R ki EX-13A |EX-13A-PN Light-ON
o 19.6851n EX-13B | EX-13B-PN Dark-ON
5 T EX-19A |EX-19A-PN | Light-ON
= seett EX-19B  |EX-19B-PN Dark-ON
[V =
gE 150 mm 5.906 in EX-15 EX-15-PN | switchable
S § either
TE Light-ON or
&5 500 mm
5| |2 I EX-17  |EXA7-PN | Dark-ON
2|2 EX-11EA |EX-11EA-PN | Light-ON NPN open-
= | B : - - - Ight- collector
= | - 150 mm 5.906 in X
<] EX-11EB |EX-11EB-PN | Dark-ON trans(;srmf
(0]
g 500 mm EX-13EA |EX-13EA-PN | Light-ON PNP open-
3 I s i collector
= ’ EX-13EB | EX-13EB-PN Dark-ON transistor
g S EX-19EA |EX-19EA-PN | Light-ON
w
g szl EX-19EB |EX-19EB-PN | Dark-ON
n =
§§ 150 mm 5.906 in EX-15E - Switchable
5 either
T= Light-ON or
285 500 mm
Ss I EX-17E — | Dark-ON
=3z
58 2 i
SE| @ — EX-14A | EX-14A-PN Light-ON
=8 g - [T ] 2t025mm 0.079 to 0.984 in (Note 1)
g % |_.§_ (Convergent point: 10 mm 0.394 in) EX-14B EX-14B-PN Dark-ON
o=
I 150 mm 5.006 EX-11SA |EX-11SA-PN | Light-ON
mm O. In
= EX-11SB |EX-11SB-PN| Dark-ON
=
g — 500 mm EX-135A |EX-13SA-PN | Light-ON
5 .
g g 19-6851n EX-13SB |EX-13SB-PN | Dark-ON NPN open-
= S =] collector
§ § v :CP m EX-19SA |EX-19SA-PN Light-ON transci;tor
2| 5
z |2 2811 EX-19SB |EX-19SB-PN | Dark-ON PNP open-
1M EX-11SEA |EX-11SEA-PN | Light-ON gollector
= 2 150 mm 5.906 in - i . ot transistor
2 EX-11SEB |EX-11SEB-PN | Dark-ON
é = :| 500 mm EX-13SEA | EX-13SEA-PN Light—ON
@ 19.68510n EX-13SEB |EX-13SEB-PN | Dark-ON

NOTE: Mounting bracket is not supplied with the sensor. Please select from the range of optional sensor mounting brackets
(MS-EX10-0). Sensor mounting brackets (MS-EX10-0) can not be used for the narrow beam type (EX-oSo).

Notes: 1) The sensor does not detect even a specular background if it is separated by 100 mm 3.937 in or more. (However, the background should be directly
opposite. A spherical or curved background may be detected.)

2) The model No. with “P” shown on the label affixed to the thru-beam type sensor is the emitter, D” shown on the label is the receiver.

Flexible cable type

Flexible cable type is also available for NPN output type. (excluding narrow beam type EX-0So and sensor with operation mode switch on the bifurcation

EX-150/170)

When ordering this type, suffix -R” to the model No.
(e.g.) Flexible cable type of EX-11A is “EX-11A-R".

5 m 16.404 ft cable length type

5 m 16.404 ft cable length type (standard: 2 m 6.562 ft) is also available for NPN output type. (excluding narrow beam type EX-0So and flexible cable type
When ordering this type, suffix -C5” to the model No.
(e.g.) 5 m 16.404 ft cable length type of EX-11A is “EX-11A-C5".
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| NOTE: Sensor mounting brackets can not be used for the narrow beam type (EX-oSo). |

Designation Model No. Description
MS-EX10-1 Mounting bracket for the front sensing type sensor [Cold rolled carbon steel (SPCC)]
(The thru-beam type sensor needs two brackets.)
MS-EX10-2 Mounting bracket for the side sensing type sensor [Cold rolled carbon steel (SPCC)]
(The thru-beam type sensor needs two brackets.)
MS-EX10-3 L-shaped mounting bracket sensor [Cold rolled carbon steel (SPCC)]
Sensor mounting (The thru-beam type sensor needs two brackets.)
bracket
(Note 1) MS-EX10-11 Mounting bracket for the front sensing type sensor [Stainless steel (SUS304)]
(The thru-beam type sensor needs two brackets.)
Mounting bracket for the side sensing type sensor [Stainless steel (SUS304)]
MS-EX10-12 (The thru-beam type sensor needs two brackets.)
L-shaped mounting bracket [Stainless steel (SUS304)]
MS-EX10-13 (The thru-beam type sensor needs two brackets.)
« Sensing range: 600 mm 23.622 in [EX-190]
Slit on one side 250 mm 9.843 in [EX-130, EX-170]
0S-EX10-12 * Min. sensing object: 2 mm 20.079 in
(Sitsize 1.2 mm o0.047 n) « Sensing range: 400 mm 15.748 in [EX-190]
Slit on both sides 200 mm 7.874 in [EX-130, EX-170]
« Min. sensing object: 1.2 mm 20.047 in
« Sensing range: 800 mm 31.496 in [EX-190]
Slit on one side 350 mm 13.780 in [EX-13c]
Slit mask .

0S-EX10-15

(Slit size @1.5 mm 20.059 in)

Min. sensing object: 82 mm 0.079 in

.

Sensing range: 500 mm 19.685 in [EX-190]
300 mm 11.811 in [EX-130]
Min. sensing object: 1.5 mm 20.059 in

Slit on both sides

OS-EX10E-12

(Slit size @1.2 mm 20.047 in)

+ Sensing range: 250 mm 9.843 in [EX-13Eo, EX-17EQ]

Slit on one side * Min. sensing object: 22 mm 0.079 in

+ Sensing range: 200 mm 7.874 in [EX-13Eo, EX-17EQ]

Sliton both sides Min. sensing object: 1.2 mm ¢0.047 in

Sensor checker
(Note 2)

CHX-SC2

It is useful for beam alignment of thru-beam type sensors. The optimum
receiver position is given by indicators, as well as an audio signal.

Mounting screw

MS-M2

Mounting screws with washers (50 pcs. lot). It can mount
securely as it is spring washer attached.

Notes: 1) Can not be used for the narrow beam type (EX-oSo).
2) Refer to p.980 for details of the sensor checker CHX-SC2.

Slit mask

* 0S-EX10-12

* OS-EX10E-12

Sensor checker

Example of mounting ¢ CHX-SC2

(OS-EX10E-12) @
i

Tighten along with the sensor
mounting bracket.

Sensor mounting bracket
* MS-EX10-1

Material: Cold rolled
carbon steel (SPCC)
(Uni-chrome plated)
Two M2 (length 4 mm
0.157 in) pan head
screws are attached.

* MS-EX10-2

* MS-EX10-11

Material: Stainless
steel (SUS304)

Two M2 (length 4 mm
0.157 in) pan head
screws [stainless
steel (SUS304)] are
attached.

* MS-EX10-12

Material: Cold rolled
carbon steel (SPCC)
(Uni-chrome plated)
Two M2 (length 8 mm
0.315 in) pan head
screws are attached.

* MS-EX10-3

Material: Cold rolled
carbon steel (SPCC)
(Uni-chrome plated)

Two M2 (length 4 mm
0.157 in) pan head
screws, and two M2
(length 8 mm 0.315 in)
pan head screws are
attached.

Material: Stainless
steel (SUS304)

Two M2 (length 8 mm
0.315in) pan head
screws [stainless
steel (SUS304)] are
attached.

* MS-EX10-13

Material: Stainless steel
(SUS304)

Two M2 (length 4 mm
0.157 in) pan head
screws [stainless

steel (SUS304)] and
two M2 (length 8 mm
0.315 in) pan head
screws [stainless steel
(SUS304)] are attached.
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[l SPECIFICATIONS
Thru-beam -standard type
Type
Front sensing Side sensing Front sensing Side sensing Front sensing Side sensing
Model No.| Light-ON EX-11A(-PN) EX-11EA(-PN) EX-13A(-PN) EX-13EA(-PN) EX-19A(-PN) EX-19EA(-PN)
tem\ (NO¥€2) | Dark-ON EX-11B(-PN) | EX-11EB(-PN) | EX-13B(-PN) | EX-13EB(-PN) | EX-19B(-PN) | EX-19EB(-PN)

Sensing range

150 mm 5.906 in

500 mm 19.685 in

1m3.2811t

Min. sensing object

21 mm 20.039 in opaque object
(Completely beam interrupted object)
Setting distance
between emitter
and receiver:
150 mm 5.906 in

22 mm 20.079 in opaque object
(Completely beam interrupted object)
Setting distance
between emitter
and receiver:
500 mm 19.685 in

82 mm 0.079 in
opaque object
( Completely beam)
interrupted object

emitter and receiver:

<Setting distance between>

1m3.281 ft

Hysteresis

Repeatability (perpendicular to sensing axis)

0.05 mm 0.002 in or less

Supply voltage

12t024 VDC 10 % Ripple P-P 10 % or less

Current consumption

Emitter: 10 mA or less, Receiver: 10 mA or less

Output

<NPN output type>
NPN open-collector transistor
* Maximum sink current: 50 mA

* Applied voltage: 30 V DC or less (between output and 0 V)

+ Residual voltage: 2 V or less (at 50
1Vorless (at 16

<PNP output type>
PNP open-collector transistor
* Maximum source current: 50 mA
« Applied voltage: 30 V DC or less (between output and +V)
» Residual voltage: 2 V or less (at 50 mA source current)
1V or less (at 16 mA source current)

mA sink current)
mA sink current)

Utilization category

DC-12 or DC-13

Short-circuit protection

Incorporated

Response time

0.5 ms or less

Operation indicator

Orange LED (lights up when the output is ON)

Incident beam indicator

Stability indicator

Green LED

(lights up under stable light received condition or stable dark condition)

Pollution degree

3 (Industrial environment)

Protection

IP67 (IEC)

Ambient temperature

-25t0 +55 °C -13 to +131 °F (No dew condensation or icing allowed), Storage: —30 to +70 °C —-22 to +158 °F

Ambient humidity

35 to 85 % RH, Storage: 35 to 85 % RH

Ambient illuminance

Inc

andescent light: 3,000 £x at the light-receiving face

EMC

EN 60947-5-2

Voltage withstandability

1,000 V AC for one min. between all supply terminals connected together and enclosure

Environmental resistance

Insulation resistance

20 MQ, or more, with 250 V

DC megger between all supply terminals connected together and enclosure

Vibration resistance

10 to 500 Hz frequency, 3 mm 0.118 in amplitude in X, Y and Z directions for two hours each

Shock resistance

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

Emitting element

Red LED (Peak emission

wavelength: 680 nm 0.027 mil (EX-19Eo: 624 nm 0.025 mil), modulated)

Material

Enclosure: Polyethylene terephthalate
Lens: Polyalylate

Cable (Note 5)

0.1 mm? 3-core (thru-beam type emitter: 2-core) cabtyre cable,

2 m 6.562 ft long

Cable extension

Extension up to total 50 m 164 ft

is possible with 0.3 mm?, or more, cable (thru-beam type: emitter and receiver).

Weight

Net weight (each emitter and receiver): 20 g approx., Gross weight: 50 g approx.

Accessories

Mounting screws: 1 set

Notes: 1) Where measurement conditions have not been specified precisely, the ¢ nditions used were an ambient temperature of +23 °C +73.4 °F.
2) Model Nos. having the suffix -PN” are PNP output type.
3) The flexible cable type (model Nos. having suffix -R”) has a 0.1 mm? 3-core (thru-beam type emitter: 2-core) flexible cabtyre cable, 2 m 6.562 ft long.
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Thru-beam -narrow beam type anvergent i) Thru-beam - with operation mode switch on bifurcation
Type (Difused bea type)
Front sensing | Side sensing| Front sensing | Side sensing| Front sensing | Front sensing | Front sensing | Side sensing | Front sensing |Side sensing
Model No.| Light-ON | EX-11SA(-PN) | EX-11SEA(-PN) | EX-13SA(-PN) | EX-13SEA(-PN)| EX-19SA(-PN) | EX-14A(PN) | Ex.15 EX-15E EX-17 EX-17E
item\ (NOt€2) | Dark-ON | EX-118B(-PN) |EX-1SEB(-PN) | EX-13SB(PN) |EX-13SEB(-PN) | EX-198B(-PN) | EX-14B(PN) | (Note 3) | (Note 3) | (Note 3) | (Note 3)
2t025mm 0.079
Sensing range 150 mm 5.906 in 500 mm 19.685 in 1m 3.281 ft |00.984in (Note 4) 150 mm 5.906 in 500 mm 19.685 in
(o ot 10mm (3% n)
20.5 mm 21 mm 20.039 in opaque object | 82 mm 0.079 in opaque object
. soﬁ?i gq t o1 mm 00,039 in opaque object | 62 mm 50.079 in opaque object | 80.1mm a0.004 (Comp\ete.ly beam interrupted object) (Completgly beam interrupted object)
ineeieie G p(C?Jmplet ejl(;c (Completely beam interrupted object) | (Completely beam interrupted object) | 1N COpper wire Sstt\t\l/g?a :iﬁiﬁ E:tt\;l/z%r?i?irt]tﬁ
beam interfupted fotes) (o <1S§mng ggtoa; ce:> and receiver: and receiver:
object) M 150 mm 5.906 in 500 mm 19.685 in
(Note 5)
. 15 % orless of operafion
Hysteresis distance (Note 4)
Repeatability (perpendicular to sensing axis) 0.05 mm 0.002 in or less 0.1'mm 0.004 in or less 0.05 mm 0.002 in or less

Supply voltage

121024 VDC 10 %

Ripple P-P 10 % or less

Current consumption

Emitter: 10 mA or less, Receiver: 10 mA or less 13 mA or less

25 mA or less

Output

<PNP output type>
PNP open-collector transistor
» Maximum source current: 50 mA
« Applied voltage: 30 V DC or less (between output and +V)
* Residual voltage: 2 V o less (at 50 mA source current)
1Vorless (at 16 mA source current)

<NPN output type>
NPN open-collector transistor
* Maximum sink current: 50 mA
« Applied voltage: 30 V DC or less (between output and 0 V)
« Residual voltage: 2 V or less (at 50 mA sink current)
1V orless (at 16 mA sink current)

NPN open-collector transistor
* Maximum sink current: 100 mA
* Applied voltage: 30 V DC or less (between output and 0 V)
« Residual voltage: 2 V/ or less
(at 100 mA sink current)
1V or less (at 16 mA sink current)

Utilization category

DC-12 or DC-13

Short-circuit protection

Incorporated

Response time

0.5 ms or less

Operation indicator

Orange LED (lights up when the output is ON)

Orange LED (lights up when the output is ON), located on the bifurcation

Incident beam indicator

Red LED (lights up under light received condition),
located on the receiver

Stability indicator

Green LED
(lights up under stable light received condition or stable dark condition)

Green LED (lights up under stable light received
condition or stable dark condition), located on the
receiver

Pollution degree

3 (Industrial environment)

Protection IP67 (IEC)
Ambient temperature -25to +55 °C -13 to +131 °F (No dew condensation or icing allowed), Storage: -30 to +70 °C -22 to +158 °F
Ambient humidity 35 to 85 % RH, Storage: 35 to 85 % RH

Ambient illuminance

Incandescent light: 3,000 £x at the light-receiving face

EMC

EN 60947-5-2

Voltage withstandability

1,000 V AC for one min. between all supply terminals connected together and enclosure

Insulation resistance

Environmental resistance

20 MQ, or more, with 250 V DC megger between all supply terminals connected together and enclosure

Vibration resistance

10 to 500 Hz frequency, 3 mm 0.118 in amplitude in X, Y and Z directions for two hours each

Shock resistance

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

Emitting element

Red LED (Peak emission wavelength: 650 nm 0.026 mil, modulated)

Red LED (Peak emission wavelength: 680 nm 0.027 mil, modulated)

Material

Enclosure: Polyethylene terephthalate
Lens: Polyalylate

Enclosure: Polyethylene terephthalate
Lens: Polyalylate, Bifurcation: Polyalylate

Cable (Note 6)

0.1 mm?2 3-core (thru-beam type emitter: 2-core) cabtyre cable,
2 m 6.562 ft long

0.2 mm? 3-core cabtyre cable, 2 m 6.562 ft long (beyond bifurcation;
from emitter / receiver to bifurcation: 0.5 m 1.640 ft long)

Cable extension

Extension up to total 50 m 164 ft is possible with 0.3 mm?, or more, cable (thru-beam type: emitter and receiver).

Extension up to total 100 m 328 ft is possible with 0.3 mm?, or more, cable.

Weight

Net weight (each emitter and receiver): 20 g approx.,
Gross weight: 50 g approx.

Netweight: 20 g approx.
(Gross weight: 40 g approx.

Net weight: 55 g approx., Gross weight: 80 g approx.

Accessories

Mounting screws: 1 set Mounting screws: 1 set

Mounting screws: 1 set, Adjusting screwdriver: 1 pc.

Notes: 1) Where measurement conditions have not been specified precisely, the ¢ nditions used were an ambient temperature of +23 °C +73.4 °F.
2) Model Nos. having the suffix -PN” are PNP output type.
3) Either Light-ON or Dark-ON can be selected by the operation mode switch.
4) The sensing range and the hysteresis of convergent reflective t pe sensor are specified for white non-glossy paper (50 x 50 mm 1.969 x 1.969 in) as the object.
5) The min. sensing objects are specified in case the emitter / reciever sensing range is to set the maximum
6) The flexible cable type (model Nos. having suffix -R”) has a 0.1 mm? 3-core (thru-beam type emitter: 2-core) flexible cabtyre cable, 2 m 6.562 ft long.
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EX-11o EX-11So EX-13o EX-13So EX-19o EX-19So

1/0 circuit diagram

Color code

D1 |(Brown) +V

§ (Black) l
5 Output (Note) +] 12t024vDC
5 9 = £10%
§ Tr { . 50 mA max.
|(Blue) 0 v

Internal circuit «—o— Users’ circuit

Note: The emitter of the thru-beam type sensor does not incorporate the
output.

Symbols ... D1: Reverse supply polarity protection diode
D2: Reverse output polarity protection diode
ZD: Surge absorption zener diode
Tr : NPN output transistor

EX-110-PN EX-11So-PN  EX-13c0-PN - EX-13So-PN

1/0 circuit diagram

Color code
| Brown) +v
J { b @4 l
—LTF 50 mA max, +_| 121024V DC

(Black) Output (Note),

Sensor circuit

D1

_T +10 %
|
Internal circuit <—o— Users’ circuit
Note: The emitter of the thru-beam type sensor does not incorporate the
output.

(Blue) 0V

Symbols ... D1: Reverse supply polarity protection diode
D2: Reverse output polarity protection diode
ZD: Surge absorption zener diode
Tr: PNP output transistor

EX-150 EX-15Em0 EX-170 EX-17EoO
1/0 circuit diagram

Color code

Di |(Brown) +V

i< O

(Black) Output +l 12to 24 V DC
_ +10 %
100 mA max. T

(Blue) 0V

Sensor circuit

Internal circuit «—o— Users’ circuit

Symbols ... D1: Reverse supply polarity protection diode
D2: Reverse output polarity protection diode
ZD: Surge absorption zener diode
Tr: NPN output transistor

EX-190-PN EX-19So-PN  EX-140-PN

EX-140 NPN output type

Wiring diagram

Brown

l

Black (Note) +1 12t024 VvV DC
_"™ +10%

Blue

Note: The emitter of the thru-beam type sensor does not incorporate the
black wire.

PNP output type

Wiring diagram

Brown

+l 12t0 24 VDC
_T +10 %

Note: The emitter of the thru-beam type sensor does not incorporate the
black wire.

Black (Note)

NPN output type

EX-150, EX-15E0, EX-170, EX-17EC wiring diagram

+i 12t0 24V DC
_T +10 %
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EX-11o0 EX-11Eoc EX-150 EX-15Eo Thru-beam type

Parallel deviation Angular deviation

200 200
Tmm . o, T?SM
= VD e = ! '
£150 L i £150 r :
§5 96 Eﬁ 906
- |
3100 1 8100
Fo97 807
g Emitter 2

Emitter|
2501 - | ~,‘m;t— g 50
£1.969 ! ! : 1969
& am é* .
‘ 0 Receiver ‘ ‘Receiver | o .
100 50 0 50 100 20 10 0 10 20
3.937  1.969 1969 3937 Left <— Center —» Right
Left «— Center — Right Operating angle ™ (° )
Operating point ™ (mm in)
EX-130 EX-13Enc EX-17o0 EX-17Eo

Parallel deviation

Angular deviation

*Optical properties of side sensing types (EX-E” )
Due to the optical properties of side sensing types, note that sensing may
be affected if multiple sensors are positioned in such a way that optical
axes intersect as shown in the diagram below.

Emitter 2

Emitter 1 é

Emitter 1———
 ——

S

~x 2 or more

(——
Emitter 2

b —

Parallel deviation with slit
masks (21.2 mm 20.047 in)

@ Receiver 1
Sy
Receiver 2

——— Receiver 1
i

Receiver 2

Beam from Emitter 1
may be caught by Receiver 2.

There is no problem when
sensors are installed in
parallel

(although the distance
between sensors should be
“x 2 or more).

Thru-beam type

Parallel deviation with slit
masks (21.5 mm 20.059 in)

800 800 400 T Ao I 400
34% 3149 15748 | EX-13" /17 i 16,748 Slit on one side
T ) ! . ) T o O T AN Slit on one side i T \ | orboth sides | /|
~ Voo / L i [ = AN EX-13" 7T A= \ /
= 600 ——{—{EX-13° |—F—— £600 i—+ Ay =300 17— Siit on both sides 300 e A
gbm =y EX-17° Emzz i o ! Eﬂs EX13E HTE- Ettait
= \ EX-13E° / = ExA7e = \‘v>< Slit on one side ,><V/ > w
8400 |Ex-17€° | 840 EX-13E° 8200 ETE [ 8200 \—
F6 Emitter| &7 EXATE® EL ‘ ) 7874 1[Slit on one side, )
2 Emitter 2 2 Emitter 2 sensing range: 350 mm 13.781n Emitter
2. ED = =) Emitter =) / ﬁ, =) Slit on both sides, T
£200+ ) ‘é M4 £ Zé)fj 7 l;. gjgg ‘ e L] 5199 “T{sensing range: 300 mm 1181 in e L
E A I e — 7874 I~ 3 . : 3% ; :
o] LT \ I / © ] > YT L > $ i 3 _
1 T TEXAT gl | [TEX W % P‘“E T \ Reaer \ Rever
0 Receiver| EX-17° EX-17E° |Receiver] 0 EX-17° |Receiver|[*’Receiver EX-17E° 0 ¢ ¢
100 50 0 50 100 20 10 0 10 20 40 20 0 20 40 100 50 0 50 100
3.937 1.969 1.969  3.937 Left <— Cent » Right 1.575 0.787 0.787 1.575 3.937 1.969 1.969 3.937
i © enter 9 Left «<— Center— Right Left C Righ
Left «— Center — Right Operating angle " (° ) - er- N9 eft <— Center — Right
Operating point ~ (mm in) Operating point ° (mm in) Operating point ~ (mm in)
EX-190 Thru-beam type

Parallel deviation

Angular deviation

Parallel deviation with slit
masks (21.2 mm 20.047 in)

Parallel deviation with slit
masks (21.5 mm 20.059 in)

! 7 1 H 800 H H 7 7
| / ! ! 3145 \ i ' i
T \ / T i i T 1[Slit on one side| T | [Slitononeside| | !
1000 \ . 1000 i : = } i ~1,000 : :
=303 S 600 T i S 4 !
£ £ v ¢ ) £ “ '
- | - | - \S = \\[Sit on both sices |
3 3 ‘ 8400 \ f 3 \ /
S ] Emitter §15748 |~ 5 \ 7 emitt
B 50 Emitter| 3 S0 ' - Emitter | 2, 0 \ f—=miter
519685 E’:}, 19685 EQ—, © 51068 T
2 ER N - b 2200 ST - 471
§ ‘ LT 3 / S §787¢ Slit on both sides \ ‘ / i 3 : —
Receiver \\ - 2] i
| ‘ Receiver \ ‘ ‘ ‘ Receiver ‘ Receiver
0 } } 0 | 0 | | | 0 | |
200 100 0 100 200 40 20 0 20 40 200 100 0 100 200 200 100 0 100 200
7.874  3.937 3937 7.874 Left ~— Center—» Right 7874 3.937 3937  7.874 7.874  3.937 3937  7.874
Left «<— Center— Right Operating angle " (°) Left «<— Center — Right Left «— Center — Right
Operating point ™ (mm in) Operating point ~ (mm in) Operating point ~ (mm in)
EX-19Eo LOR LR/ oY | EX-11So/EX-11SE0 BUCRCEINYoY | EX-13S0/EX-13SEn MUUORLEluke:d EX-19So Thru-beam type
Parallel deviation Parallel deviation Parallel deviation Parallel deviation
200 800
t7874 y 4% y
21000 = = I i =100
£ 3310 £ 150 £ 600 v : £ 39310
g £5.906 | EX-11S0 EX-11SEo £ 260 |[EX-13S0 | | [Ex-13sEc] E
— I : [ : -« : I
g 8 100 f S 400 g
S < c EX-13SEn]| €
5 53937 |[EX-11S SRt LEX
£ emiter| 5097 |[EX-180] Ex1isEs] 8 ol 5w N
O 19,685 © Emitter ] o Emitter T 19685 Emitter
= =) Emitter o $ o
= P T £ 50+— T gl —1  £20+ = | £ P
8 ‘ L] Bioo| —~t-L ‘ 1L T 76 |~ L ! L 3 ~gh L
‘ - [2) EE‘EJ — n N — n 1 I
0 | Reciver ‘ Receiver ‘ Receiver ‘ Receiver ‘ ‘ Receiver ‘ 0 Receiver
200 100 0 100 200 100 50 0 50 100 100 50 0 50 100 200 100 0 100 200
7.874  3.937 3.937  7.874 3937 1.969 1969 3.937 3.937  1.969 1.969 3.937 7.874 3.937 3937 7.874

Left «— Center —Right
Operating point £ (mm in)

Left <— Center —Right
Operating point £ (mm in)

Left «<— Center —Right
Operating point £ (mm in)

Left «— Center —Right
Operating point £ (mm in)
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EX-14o

Sensing field

* Horizontal (left and right) direction * Vertical (up and down) direction

12“% 50 x 50 mm 1.969 x'1.969 in é%
T . Non-glossy paper T
) — S — —— 30 BN E
Ew BT TN, T T E 181 “~,-~"50 x 50 mm
£ |osin < E : 1,969 x 1.969 in

L ‘
3 | ,[ A >\ 3 Wh"MNon-glossy paper
8 20 8 20
0787 i S
k] - °
hel ©
£10 210
03 20304
@ &
\ \
10 5 5 10 10 5 5 10
0.394  0.197 0197 0394 0394 0.197 0.197  0.394

Left «<— Center— Right
Operating point ™ (mm in)

Down <— Center— Up
Operating point ™ (mm in)

Correlation between lightness and sensing range

40
1,575

The sensing region (typical) is
represented by oblique lines

’i‘ 30 K in the left figure. However, the
£ 1181 < sensitivity should be set with
§ ) enough margin because of
© 20 slight variation in products.
2018 QX
=y . Sensing region
E 10 ¢
gow| \ \ \ ‘
Ly AN \\S 5
N2 4 N6 N8 2z [lightness shown on the left
LS Liness L £g <may differ slightly from the
N1 N2 N3 N4 N5 N6 N7 N8 No & & \actual object condition.

Il PRECAUTIONS FOR PROPER USE

Convergent reflective typ

Correlation between material (50 x 50 mm 1.969 x 1.969 in) and sensing range
80

3150 The bars in the graph indicate
T the sensing range (typical)
= 60 for the respective material.
236 %% However, there is a slight
% variation in the sensing range
© 40 — depending on the product.
g1 Further, if there is a reflective
2 object (conveyor, etc.) in the
gogg N background of the sensing
940 a object, since it affects the
6384 7 v K1 |+ sensing, separate it by more
® 8% B BB & 83 5 & thantwice the sensing range
T 0O g S ® ®mc E = .
8 2=_588 5 af E § showninthe left graph.
5 3-5882 858 ¢ ¢
S a8 83 %> » £~ 8 §
5 SEEgeL o E & 8
< SOB2ES 9 5 3% o
8§ gE3g =< 5 8
©® g8 =5 £ 2
o= = O

* Never use this product as a sensing device
for personnel protection.

« In case of using sensing devices for
personnel protection, use products which
meet laws and standards, such as OSHA,
ANSI or IEC etc., for personnel protection
applicable in each region or country.

Mounting

* In case of mounting on tapped holes (Unit: mm in)

Side sensing

Front sensing

Sensing
direction|

Attached screw
[M2 (length 8 0.315)]
M2x040.016 hole
tapped, 7 0.276 deep

The tightening torque should be 0.2 N-m or less.
* In case of using attached screws and nuts (Unit: mm in)

Side sensing Front sensing

Flat washers

[ Sensing

»S.ensi.ng direction
direction

¢
I Attached screw /
(

Attached screw
M2 (length 8 0.315)]

~__ Nuts
i}
Spring washers
M2 (length 10 0.394)]
mounting plate: 2 0.079 or less

Thickness of
mounting plate: 2.5 0.098 or less

Thickness of

The tightening torque should be 0.2 N-m or less.

Operation mode switch
(EX-150, EX-15E0, EX-170 and EX-17Eo only)

Operation mode switch
L: Light-ON
D: Dark-ON

Operation indicator (Orange)
Lights up when the output is
ON.

Switch

position Description

Light-ON mode is set when the switch is turned fully
clockwise (L side).

Dark-ON mode is set when the switch is turned fully
counterclockwise (D side).

Others

* Do not use during the initial transient time (50 ms)
(EX-150, EX-15E0, EX-170, EX-17E0: 100 ms) after the
power supply is switched on.

» Excess bending of the cable or stress applied to the
cable may disconnect the internal lead wire.
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[l DIMENSIONS (Unit: mm in)

EX-11o EX-11So EX-13o EX-13So EX-19o0 EX-19So

10 Stability
. indicator «3'5
. .35 10 .| 6.45 |« (Green) 0.138
0.138 ey B i . | 2.1
21 | L 0.394 55 Operation 0083
0.083 55 0.217 indicator )
0.217 (Orange)
1.75 0.069 —| |=— 175 15
1.750.069 0.069 O'Ofg
¥ I
—[ 1 T ofs7 @ | Beam- 0157 f T
145 1 TF @ ’ece""”g/@ [ 1 11 145
0571 0433 part 0.433 0.571
|+ =
——
4.5 V Beam- 4.5
0.177 L emitting | 0177
2-2.290.087 /| 65 6.5 =\ 2922 50.087
mounting holes / 0.256 0-25 mounting holes
©2.5 00.098 cable, 2 m 6.562 ft long ©2.5 90.098 cable, 2 m 6.562 ft long
Emitter Receiver
EX-11En EX-11SEo EX-13En EX-13SEo EX-19EC Sensor
Stability
indicator (Green) 10
Operation ‘;504%94*
10 \ndlcator4(0range) 0,254
~0.394—] 451 iy 1,754 |~
1.75 0.069—~ |~ L . 225 | | 0.069 175 15
1.750.069 T [ o0.089 0.089 0.069 0.059
‘ | 1 ]
i e
T ' ods ® Bez-{tT- Beam- (N O 4 T
145 11 = g | | receiving 4-—05 L g
0.571 0.433 part part ! 0.433 0 571
partt . .
——
o= || | =
45 A 45
0177 L 0177
: ] )
2-92.2 ©0.087 /*O ?52 6.5 =\ 2522 go_t)87
mounting holes/ Y- / 42— ||-— 42 |||l 0256\ mounting holes
2.5 00.098 cable, 2 m 6.562 ft long 0.165 0.165 62.5 60,098 cable, 2 m 6.562 ft long
Emitter Receiver
EX-15 EX-17 Sensor EX-15E EX-17E Sensor
Emitter 10 Receiver Stability indicator (Green) f L i
Incident beam indicator (Orange) Emitter 175 10 . Stability indicator (Green) 10 Receiver
3.5 35 0.069™] 45 45 614755002529
0.138 175 15 2198 1.75 -~ (o477 | [*0d7 175 1.
,‘ +2_1 0.069 0-059 -h 2.1 ‘*2.25 + ~2.25 0,157 0069 0.059
I 0083 t 0.083 0.080 EEJ.ossa .
Beam- Beam- 407157 44 45 eam-
5 0.571 0433 receiving
177 _
*
45
0.177 . le 4.2 »||-—
2-92.2 00.087 2-32.2 90.087 2-92.2 20.087 0.165 0.165 2-02.2 00.087
mounting holes mounting holes mounting holes 500 mounting holes
19.685 o085
22.5 90.098 cables
15.2 0.598 22.5 90.098 cables
15.2 0,598
[ f
| Operation indicator [ 19.2 o % i
(Orange) 0.156 2 | Operation indicator T 19.2
\ Orange .
38 (Orange) Q | 0.756
- =] Operation mode switch @
E’ — r Operation mode switch
u‘ 23.8 20.150 cable, T % 23.8 20.150 cable
562 f ; 690 g
2m6.562ftlong ‘ h‘ 2'm 6.562 ft long
7110039 *0??15‘ L -4
0.276 ' N 7»:1 0.039 ipAn

0.276
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[l DIMENSIONS (Unit: mm in)

EX-14o

Stability indicator
(Green)

) 3.5
0 1597 0'11 (7)2 Operation 0.138
Rl | indicator (Orange) 21
0.069 9 0.083
1.75 1.5
0.069 0.059
L
'''''' T E—— izl
B J@ 4.5 T T
i 0177 41 145
oy }9 0.433 0.571
part g ‘ .
- C
== | I
Beam-emitting part 45
0.177
f

2-92.2 0.087 mounting holes

2.5 20.098 cable,
2 m 6.562 ft long

MS-EX10-1

Sensor mounting bracket (Optional)

Assembly dimensions

11.2 76 Mounting drawing with EX-140
to-?” *‘ 0.299
e ! t1.2 t«=—20 0.787— (0.7)
" t0.047 ¢7A6*(0-(128)
; | I B
37 —
0.146 ;
37 35 (4.9)
0.146 0.138 (0.193)
20
0787 k2123.75 0‘.8964
4-M2x 040016 | 654 8 35 0.512
0.256 | 0.315 |013%
thru-hole threads 2-93.4 £0.134 mounting holes —~{ 5 (10,75~ —35
| | seam. | M7 48] : 1.5
o O o 35| |(8.8) 0.049
f DT eniting (0.346)
11 1 8 15 part (e
0.433 3 0 %15 0591 & 5774—‘r
l o © : @*7 Beam- | (D0 ; 3?'118 g M 15
: receiving| ; 0315 0433 0591
pat A= Df——"
Material: Cold rolled carbon steel (SPCC) — == 1\
(Uni-chrome plated) \ 4.250.167
Two M2 (length 4 mm 0.157 in) pan head screws are attached. . \ ?
‘ 2-93.4 ©0.134 mounting holes

MS-EX10-2
t1.2
£0.047 76 o
i 0.299
6.25
0.246
¥
20
0.787
32 . 14
0.126 ‘ ‘ 0.055
i L=
f S
11 g 15
0.1133 1 0.3*15 0.5191
2-M2 x 0.4 0.016
thru-hole threads 8 . 35
0.315 0.138

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)

Two M2 (length 8 mm 0.315 in) pan head screws are attached.

Assembly dimensions

Sensor mounting bracket (Optional)

Mounting drawing with EX-11Eo and EX-13Eo

(2.3)
t1.2 - 7.6 L (0.097)
t0.047 0.299 t
1 | ;
45
625 40 L. (7.45)
0.246 0177 | (0293)
} ¥ I
(1.3)
(0.051) 3.2
4 025 ., 10 0125 425
0.157 0.010 0.394 0.049
v 1.4
) a— 0.055
= G
Beam- 2.50.098 o
15 1 {}\ reec?eri?/ing [ *é
0.591 0.433 part 0.3*15
— ——
= =& é} \
4.25
o 0.167
8 35
0.315 "7 0.138
20
0.787
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MS-EX10-3
e 15 —
o591
7 OEG I !
: 105
i {1}}*7 0.413
e
1.4 ‘ ‘ 3.2
00551, 0.126
t1.2 5315 4-M2 % 0.4 0.016
10.047 thru-hole threads

k-
% of
L

0435 062'26
‘k 1" »‘ 2
0.433 0.079

Material: Cold rolled carbon steel (SPCC)
(Uni-chrome plated)

Two M2 (length 4 mm 0.157 in) pan head screws and two M2 (length 8 mm 0.315 in) pan
head screws are attached.

MS-EX10-11
t1.2 8.1 .
£0.047 [’0319
* +
37
0.146 20
4-M2 x 0.4 0.016 65 %% 45
thru-hole threads 7] 0.556 ‘*0.315“0138*1.4 32
[ Tooss 0126
o d—
f 1
0433 5505
. 0315 0.591
%;it
© 9l !
3.2~ 14

0.126 0.055

Material: Stainless steel (SUS304)
Two M2 (length 4 mm 0.157 in) pan head screws [stainless steel (SUS304)] are attached.

MS-EX10-12
t1.2 8.1
t0.047 0.319
LI ‘
6.25
0.246
¥ ;
20
0.787
1.4 32
0.055| %%
il
A 1
T ¥
1 ] ¥O %5 15
0.433 315 0591
2-M2 x 0.4 0.016 - T2
thru-hole threads 0.055
3.2
r0.126
.8 . 35
0.315 0.138

Material: Stainless steel (SUS304)
Two M2 (length 8 mm 0.315 in) pan head screws [stainless steel (SUS304)] are attached.

Sensor mounting bracket (Optional)
Assembly dimensions
Mounting drawing with EX-140

(2.75) 10.8 t1.2

(0.108) 0.425*1 [“1 0.047
(0.7) |
(0.028)
b !

! : 35 . 105__
= J E;] 0.138 0413 7 35
Beam- 13 4175 0.069 Be?trtﬁ- . 7 0126
receiving part [ 0.512 (- emitting pa e
e 5,625 1.25 0.276
0.197] 0.246 40.049 ‘ 14
‘ 0.055
L ﬁ SRR =
30.118 t )
&3 = 1 15 b g

? 0.438 0.591 0.315
@ | § B
=\

Sensor mounting bracket (Optional)

Assembly dimensions

Mounting drawing with EX-140

20
t1.2 0787 g1_| ((()%Z%)
10.047 0.319 -
I S B B
— (4.9)
; (0.193)
37 35 22.75 '
0746 0.138 13 0-896
Ho.gnz .
o (1075045~ =0T ag
019 g 0.315‘
o (93) |+ 32 1.25
(0369) 14 40.126 0.049
0.055 | '
o — ] I
Beam-emitting part al [k ! v
I N A N Y ——
= 30.118
Szl I o8
0.3150.433 0.591
Beam-receiving part ‘/ ! ‘
== i
1.4 425
0.055 0.167
—13. 21—
0.126

Sensor mounting bracket (Optional)

Assembly dimensions

Mounting drawing with EX-11Eo and EX-13ED

8.1 (2.3)
t1.2 031971 0.091
£0.047 319 ( i )
| | M
75 (7 25)
25 4
0.246 0177 ; (0293)
T
f (13) \
(0.051)
4
“oss7 25 . 10 14 405
0.010 " 0.394 0,055 0_(149 32
0.126
T
= e i) +
| Beam- 250098 | DN
0591 0.4 ol recetng | 0815
. ¢ N part ; %4{ -
=g =& Y g I
j 14 42
43 50055 07167
0.126
8 _, |.35
0315 0.138
20

0.787
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MS-EX10-13

¥

Material: Stainless steel (SUS304)

Two M2 (length 4 mm 0.157 in) pan head screws [stainless steel (SUS304)] and two M2

7
" { 0.276
¥
1.4 0.055
*4; g™ :73.2 0.126
0.315
15 .
0.591 4-M2 x 0.4 0.016
thru-hole threads
T
O S
6.50.256
Fol '
f
I 2
0.433 0.079

(length 8 mm 0.315 in) pan head screws [stainless steel (SUS304)] are attached.

Sensor mounting bracket (Optional)
Assembly dimensions

Mounting drawing with EX-140

(2.75) 10.8 t1.2
(0.108) ™ 042577 [77t0.047
(0.7) I
(0.028)
ol ‘
t :]’
\
. 13 175
0512 ] [0.069 25
5,625, I
0.197 0246 195 9
0.049 0276 [ |4,
Beam-emitting — ' 0.055 ¢ 126
art e
i # £ T T
30.118
y b 1 15 T8
Beam-receiving —{77 t 0433 0.501 , 0315
art
° == flon '
=== 1?4
4.25 -
0.167 Jr 0.055
1 I
| |
; 0.126
L

www.dietz-sensortechnik.de

support@dietz-sensortechnik.de Phone: +49 6252 94299-0



