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PHOTOELECTRIC SENSOR
INSTRUCTION SHEET

NOTICE:

This product meets CISPR11 class A.
The intended use of this product is in
an industrial environment only.

TRACEABILITY INFORMATION:
Representative in EU:
Omron Europe B.V.
Wegalaan 67-69
2132 JD Hoofddorp,
The Netherlands
Manufacturer:
Omron Corporation,
Shiokoji Horikawa, Shimogyo-ku,
Kyoto 600-8530 JAPAN
Shanghai Factory
No.789 Jinji Road,
Jingiao Export Processing District,
Pudong New Area,Shanghai,201206 CHINA
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| Precaution on Safety

@®Meanings of Signal Words

Indicates a potentially hazardous
situation which, if not avoided,
may result in minor or moderate
injury or in property damage.

/\ cauTion

@Alert statements in this Manual

AUTION

Do not use it exceeding the rated voltage.
There is a possibility of failure and fire.

Do not connect sensor to AC power supply.
Risk of explosion.

D

Do not jet the high pressure water
concentrating on one place when washing the
product, because it might damage of parts
and deteriorate the degree of protection.

[ Precautions for Safe Use |

Be sure to follow the safety precautions below for added safety.
(1) Use environment
Do not use the sensor under the environment with explosive or ignition gas.
(2) Connection of connector
Plug in or out the connector with the cover part of it.
When using the connector XS3F, do not use pliers. Proper tightening
torque is 0.3 to 0.4N*m to keep the degree of protection.
When using a different connector, please use it according to
recommended condition and recommended tightening torque of the
connector. When the seal tape is wrapped around the connector, O-ring
cannot be pushed with the connector. Do not wrap the tape around the
connector to keep the water resistance.
(3) Load
Do not use the sensor over the rated values.
(4) Low-temperature environment
Do not touch the surface of the metal with bare hands at the low
temperature because it might get the frozen burn.
(5) Oil environment
Do not use the sensor in the oil environment.
(6) Alteration
Never disassemble, repair nor tamper with the sensor.
(7) Outdoor use
Do not use the sensor in the place exposed to the direct sunlight.
(8) Cleaning
Do not use the organic solvent such as thinner and alcohol because it
might deteriorate the optical characteristic and the degree of protection.
(9) Washing
Do not use the high concentration cleaning agent because it might cause the trouble.
Avoid the jet of high-pressure water over the rated values because it might
deteriorate the degree of protection.
(10)Surface temperature
The surface temperature of sensor rises depending on the use conditions
such as ambient temperature and power supply voltage.
Be careful when you operate or clean it.Hot surface may cause heat injury.
(11)Bending of cable
It is not recommended to bend the cable at temperatures below -25°C due
to possible breakage.

| Precautions for Correct Use |
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HOUTPUT CIRCUIT DIAGRAM

NPN type
. - (DBrown
!Operalion A @ Stability
1 indicator indicator
(yellow) (green)
10t0 30 VDC
Photoelectri =
H @ sonsor M8 Connector
Teaching main circuit @Black Control __ Pin Arrangement
indicator T | output
(red)_ - - T ®Blue
PNP type

- - @
|Operatmn 22z Stability (DBrown
+ indicator indicator I

(vellow) (green) 4‘!‘ ! — 101030 VDC

C
(@Black _output

I

Photoelectric
H sensor M8 Connector
\ - main circuit Pin Arrangement
Teaching
indicator T
(red)
HEMOUNTING

Mounting bracket (option)

" Type E39-L104

Use tightening torque 0.5N * m max.

HOPERATION PROCEDURE
+ 2-points Teaching

. Place ON point at the specified position and press
teaching button for 2 seconds or more.

=

(1) Do not use the product under the following conditions.

®In the place exposed to the direct sunlight.

@In the place where humidity is high and condensation may occur.

®In the place where corrosive gas exists.

@]In the place where vibration or shock is directly transmitted to the product.

Connection and Mounting

(UBe sure that before making supply the supgg/ voltage is less

than the maximum rated supply voltage. (30V DC)

@There are some cases where the sensor cable is unavoidably laid

in a tube or duct together with a hightension or power line.
This causes an induction, possibly resulting in malfunction or damage.
In principal, the cable should be separately laid or shielded.

®For extending wires, use a cable 0.3mm? min. and 50m max. in length.

@Do not pull the wire strongly.

©Excessive force (hitting by hammer, etc.) should not be put on the

sensor because it may damage its water-resistance characteristic. Use

M3 screws to mount the sensor.

®Please use the mounting bracket (optional) or choose the flat side to be a clamp face.

(DPlug in or out the connector after surly turning off a power supply.

Power supply

When using a commercially available switching regulator, be sure to

round the FG (Frame Ground) terminals.

(4) Power supply reset time
The sensor will begin sensing no later than 100ms after the power is turned
on. If the load and the sensor is connected to different power supply, the
sensor must be always turned on first.

(5) Turning off the power supply
When “turning off the power, output pulse may be generated. We
recommend turning off the power supply of the load or load line first.

(6) Load short circuit protection . .
This product is provided with function of load short circuit protection.
However, be never short-circuited of the load. Please do not throw the
current that exceeds ratings into the control output. Control output is turned
off when this function operates. After checking of wiring and load current,
make power supply again. Then the circuit 1s reset. Load short circuit
protection operates when the current is 1.8 times over than the rated load
current. The inrush current should be 1.8 times less than the rated load
current when C load is used.

(7) Water resistance
Do not use in the water, rain or outdoors.

(8) Please process it as industrial waste.

RATING PERFORMANCE
Detection system Diffuse reflective type (Detection of mark)
Type | NPN E3ZM-V61/-V66

[ PNP E3ZM-V81/-V86

2

—_
@)

— : 12:2mm .
Detecting distance (The color combination of white, yellow, and black is detected
within the range of +2mm/-2mm (typical value).)
It is different because of the combination of the color.

2mm dia. max.
White LED(450 to 700nm)

Detectable range
Spot size

Light source
(luminescence wavelength)

Supply voltage 10t0 30V DC, included ripple(p-p)10%
Power i 600mW max. (supply voltage: 30V DC, current fon: 20mA max.)

Load supply voltage: 30V DC max. Load current : 100mA max.
Open collector output
2V max.
NPN  ON: Short circuit to 0V or 1.5V max. (with a flow current of ImA max.)
OFF: Open or Vee-1.5V to Vee (with a leakage current of 0.1mA max.)
PNP ON: Vee-1.5V to Vee (with an absorption current of ImA max.)
OFF: Open or 1.5V max. (with a leakage current of 0.1mA max.)
Operate or reset: 50 us max.
Operalir?: -40 to 6011, Storage: -40 to 70C
no icing or condensation)
Operating: 35 l? SS%Rl‘-[, Slo_rag?: 35 to 95%RH
no

Control output

Residual voltage

Remote control input

Response time

Ambient temperature

Ambient humidity

Protection structure

IEC60529: IP67/DIN40050-9: IP69K

Teaching indicator LED (red) blink.

(The teaching for ON is in a state of the demand.)

Do the following operation within 7 seconds after pressing
the button.

(It returns to the origin when 7 seconds or more pass.)

2.Press teaching button. (0.5 seconds)
Teaching indicator LED (red) turn on a light for 0.5 seconds,

v
3.Teaching indicator LED (red) blink again. (The teaching for \\ //

OFF is in a state of the demand.) /"/"f
7
":, sz

Place OFF point at the specified position.

4. Press teaching button. (0.5 seconds)
Teaching indicator LED (red) turn on a light for 0.5 seconds,
and the teaching for OFF is completed.

When teaching is judged as OK When teaching is judged as NG

The stability indicator Teaching indicator \\ //
LED (green) shows the ® LED (red)
stability of detection. blink slowly.
@Tuming ON —
Stability detection
@B]inking — ©)

1 - ‘ Please do again from 1 ‘
There is a possibility of -
unstable detection by the

vibration of the workpiece. (3)

(®Turning OFF —
Unstable detection
+Automatic teaching(Remote)
1. Input a pulse of 2 to 10's to the remote control input (pink).
2. By moving side of shorter passing time (mark), teaching is automatically executed.
('lyeaching completes when the sensor detects 7 marks min.
If there is not difference of quantity of light between the mark and the ground,
teaching isjud%;ed as NG.)
3. Output is turned ON with side of shorter passing time (mark) and operation starts.

Notes.1 Judge the completion of teaching (operation) by output turning ON/OFF
between marks and ground.
It is teaching failure if the output doesn’t turn ON/OFF between marks and
ground in I minute after remote control inputting.
Tn that case, execute remote control inputting once again.

Notes.2 The response time actuating an automatic teachmﬁ is 1.5ms.

Notes.3 Automatic teaching is only a setting of turning ON with side of shorter passing
time (mark)

) | 4
|2010s) Imin or less | Teaching ends

|
|
ON !
Remote control | Automatic: !
input OFF | teaching !
Quantity 7
of received
light -
4
Sampling (6 marks)

Duny sampling /1 to 2 marks)
Teaching ON

it o L

(red)

Time
Mark (short time)
= SOutput
_ Threshold s set to
optimum position.

%] - Ground (long ime)
—Output OFF

Time

* When six marks do not pass within 1 min after inputting the remote control, it cancels.
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EDIMENSIONS

E3ZM-V[ 1 o1
15.3
Operation indicator(yellow) [ 7.8

[Unit : mm]

N
e }‘E
Teaching indicator(red)
Stability indicator(green)

LC“’(("di“')L‘l Optical axis -

Teaching button
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[
2-M3

4-dia. Vinyl-insulated round cable with 4 conductors

(conductor cross section: 0.2mm2, insulator diameter: 1.1mm)

Standard length: 2m

E3ZM-V[16
21
L 153
Operation indicator(yellow) 73
1
el
Teaching indicator(red) Teaching button
Stability indicator(green)
!
Lens(6-dia. . LTy
ens(6-dia) Optical axis '
Le I e |
ISl > “lg |

|
o &

gg 2-M3 ‘ %\ M8x1

SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS SHEET ARE NOT SAFETY RATED.
THEY ARE NOT DESIGNED OR RATED FOR ENSURING SAFETY OF PER-
SONS,AND SHOULD NOT BE RELIED UPON AS A SAFETY COMP-
ONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.

Please refer to separate catalogs for OMRON’s saftey rated products.
OMRON shall not be responsible for conformity with any standards, codes,
or regulations that apply to the combination

of the products in the customer’s application or use of the product.

Take all necessary steps to determine the suitability of the product for the
systems,machines,and equipment with which it will be used.

Know and observe all prohibitions of use applicable to this product.
NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSU-

RING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODU-

CT IS PROPERLY RATED AND INSTALLED FOR THE INTENDED
USE WITHIN THE OVERALL EQUIPMENT OR SYSYTEM.

See also Product catalog for Warranty and limitation of Liability.

Il EUROPE
OMRON EUROPE B.V. Sensor Business Unit
Carl-Benz Str.4, D-71154 Nufringen Germany
Phone:49-7032-811-0 Fax: 49-7032-811-199
I NORTH AMERICA
OMRON ELECTRONICS LLC
One Commerce Drive Schaumburg,IL 60173-5302 U.S.A.
Phone:1-847-843-7900 Fax : 1-847-843-7787
I ASIA-PACIFIC
OMRON ASIA PACIFIC PTE. LTD.
No. 438A Alexandra Road #05-05-08(Lobby 2),
Alexandra Technopark, Singapore 119967
Phone : 65-6835-3011 Fax :65-6835-2711
I CHINA
OMRON(CHINA) CO., LTD.
Room 2211, Bank of China Tower,
200 Yin Cheng Zhong Road,
PuDong New Area, Shanghai, 200120, China
Phone : 86-21-5037-2222 Fax :86-21-5037-2200
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