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The following notice applies only to products that carry the CE mark:
Notice:

This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take adequate
measures to reduce interference.
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OMRON

Model F3/Z -

PHOTOELECTRIC SENSOR
INSTRUCTION SHEET

Thank you for selecting OMRON product. This sheet pri-
marily describes precautions required in installing and
operating the product.
Before operating the product, read the sheet thoroughly to
acquire sufficient knowledge of the product. For your con-
venience, keep the sheet at your disposal.
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
Ayabe Factory
3-2 Narutani, Nakayama-cho,
Ayabe-shi, Kyoto 623-0105 JAPAN

The following notice applies only to products that carry the CE mark:
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(2)Connection and Mounting (4)Power supply
(®Be sure that before making supply the supply voltage is less When using a commercially available switching regulator, be
than the maximum rated supply voltage. (26.4V DC) sure to ground the FG (Frame Ground) terminals.
@There are some cases where the photoelectric switch cable is (5)Power supply reset time

unavoidably laid in atube 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 0.3mm2 min. and 100m

max. in length.

@®Do not pull the wire strongly.
(®Excessive force (hitting by hammer, etc.) should not be put on
the photoelectric switch because it may damage its water-
resistance characteristic. Use M3 screws to mount the
photoel ectric switch.

©OM8 metal connector

®Plug in or out the connector after surly turning off a power supply.
@Plug in or out the connector with a cover part of it.
®Fasten a fixed implement by hand. If you use aplaier, it may

be cause of malfunction or damage to it.
@Proper bolting torque is 0.3 to 0.4N*m to keep water-resistance.

(3)Cleaning

Do not use thinner such as alcohol and benzine because it may
melt a surface of a product.

BMRATED PERFORMANCE

The photoelectric switch wi

Il begin sensing no later than 100ms

after the power is turned on. If the load and the photoelectric
switch is connected to different power supply, the photoelectric
switch must be always turned on first.

(6)Turning off the power suppl

y

When turning off the power, output pulse may be generated. We
recommend turning off the power supply of the load or load

linefirst.
(7)Load short circuit protection
This product is provided with f

unction of load short circuit protection.

Control output is turned off when this function operates.
After checking of wiring and load current, make power supply again.

Then the circuit is reset.

Load short circuit protection operates when the current is 1.8 times
over than the rated |oad current.
The inrush current should be 1.8 times less than the rated load current

when L load is used.
(8)Water resistance

Though this is type P67,

outdoors.

do not use in the water, rain or

Notice: Detection system Separate type Retroreflective type | Transprency botle mede from PET type Diffuse reflection type | Narrow beam type
This is a class A product. In residential areas it may cause radio Function Infrared beam type ~ [Red beam type
interference, in which case the user may be required to take adequate
measures to reduce interference. Type NPN E3Z-T61| E3Z-T62 |E3Z-T61-LILICIRC] E3Z-R61 | E37-B61/-B66 | E3Z-B62-B67 E3Z-D61 E3Z-D62 E3Z-L61/-L66
OMRON C tion 2004 All Rights R d PNP E37-T81| E3Z-T82 |E3Z-T81.0CRJ|  E3Z-R81 |E3z-BSl-B8G | E3z-BS2-B87|  E3Z-D8L E37-D82 E37-L81/-L86
© orporation ghts Teserved: Detecting distance 5m | 20m om 0Lto4m (WhESSRLS)| 008to05M | 05t 2m 0tm I 030
0.1to3m (with E39-R1) |(with E39-R1S) | (with E39-R1S) (white mat paper 100X100mm) {(white met paper 300x300mm) | (white met peper 100X 100mm)
Operating angle Light source/Receiver: 3 to 15° 21t010° -
Light source gih) |Infrared LED (870nm)| Red LED (660nm) Infrared LED (860nm) | Red LED (650nm)
| PRECAUTIONS ON SAFETY | Supply voltage 12 to 24V DC£10% (Ripple (p-p) 10% max.)
OMeaning of Alert sym bol Current consumption Light source: 15mA max. Receiver: 20mA max. | 30mA max.
- - - - - Control output Load supPIy voltage : 26.4V DC max. Load current : 100mA max.
Indicates a potentially hazardous situation which, ector output (NPN/PNP output changing with forms)
&CAUTION if not avoided, may result in minor or moderate nght ON/Dark-ON switch selectable
injury or in property damage. Residual voltage 1V or less: Load current lessthan 10mA. 2V or less: Load current less than 10 to 100mA.
Response time Imsmax. | 2ms max. | 1ms max.
®Alert statements Ambient temperature Operating : —25 to +55C, Storage : —40 to +70°C ( no freezing and condensation)
A CAUTION Ambient humidity Operating : 35 to 85%RH, Storage : 35 to 95%RH (no freezing and condensation)
Protection structure IEC60529 : P67
Do not connect sensor to AC power supply. Materials | Case Polybutylene Telephthalate resin (PBT)
Risk of explosion. Display Denatured polyallylate
Lens Denatured polyallylate [Methacrylate resin (PMMA)| Denatured polyallylate
| | BOUTPUT STAGE CIRCUIT DIAGRAM
PRECAUTIONS FOR SAFE USE Output NPN output PNP output
(1)Do not use the sensor under the environment with explosive or igni- Type Esz-L Jo] Esz[Jg[]
tion ges. OUtPUt circuit Connector pin number sk Connector pin number s
(2)Never disassemble, repair nor tamper with the product. Operstion indicator \_hprom, 121024V DC |— Operation indicator @Erown___ 12024V 0C
(3)Keep the supply voltage within the specified range.(12to24V DC+10%) (orange) ™~ ! (orenge)
(4)Do not use the sensor over the rated values. ! Phoodecc] 100mA mex.
(5)When you discard the product, please process as industrial waste. | s hircuit T00mA max. =
! Stability indicator -|- Stability indicator ~y -|-
(green) _Jr ov I_(g' | Blue oV

IPRECAUTIONS FOR CORRECT USE|

(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.

1 Power indicator 1
(orange)

Brown

120 24V DC

Blue

T

ov

Use tightening torque
0.5N * m max.

* Please refer to the back “Connection method” about arrangement of the pin of a connector.
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HEDIMENSIONS
E3z-JC0C]

Sensitivity adjusters
Operation mode switchs

a—

Optical axis

155

i nyl insulated round cord, 4 dia

*Only power indicator ison alight source of Separate type.
#*3%The form differs because a light source of Separate type does not have it.

Sensitivity adjusters s
Operation mode switchsk

E3z-[00-00000-eN

Optical axis 4}

*Only power indicator is on alight source of Separate typ
%3 The form differs because alight source of Separate type doas not haveit.

Suitability for Use

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

Please refer to separate catalogs for OMRON's safety 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 ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.

M 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
Il NORTH AMERICA
OMRON ELECTRONICS LLC
One Commerce Drive Schaumburg,|L 60173-! 5302 U.SA.
Phone:1-847-843-7900 Fax : 1-847-843-7787
l ASIA-PACIFIC
OM RON ASIA PACIFIC PTE. LTD.
0. 438A Alexandra Road #05-05-08(L obby 2),
AIexandraTechnopark Singapore 119967
Phone : 65-6835-3011 Fax :65-6835-2711
M CHINA
OMRON(CHINA) CO., LTD.
Room 2211, Bank of China Tower,
200 Yin Cheng Zhong Road,
PuDong New Area, anghal 200120, China
Phone : 86-21-5037-2222 Fax :86-21-5037-2200

OMRON Corporation
(© ocT, 2009




OB HiEES(T

O FIEREE 21T RENERES(T

OFids(7

@R ARICOVT

E3z-[ LI J-gol JLI -]

E3Z-[ ] -GLICIE -]

E3z-L L IL-LIDDEE-E-K

E3z-[ L -0000E-00

MHREREA
LSRR (GkFRATINAT) 250,30 L0 Ly VAR e o7
HLET,

WEAS R
AR | aWEREEDC26.4VE T, R ER20MALT
(RBEEIVUT)A—7>aL72HATNPN,
PNPHABRICE-TRENET )
B ABRERER
AR [ NPNHA
aARTEELES®
[ 1 G DC12~24v
™~

ov

HHREE [ PNPHAH

=
B

*AXTAECRBICOVWTIHERMAHRICOVWTOESR

Q1Y REEZ(T

E3z-[ L JL-LICTHIO-CI0]

WEERREA
BN T F A% IMLES.
WE 1RE
|?TV4H#F'E‘1 | 10ms E%E (10~14ms)
W21 LFv—Fh
AYERFON
AR
t (t=10ms)
) HAT
|
FFLYRE oFF
EFEFON
ASERE -
L t (t=10ms)
I} |
&) AT
2 o R
rILTURZ  OFF

MR EEEREA

[GOJ- &t 1EE
SHBEOIE 5 AT HEBNEAFIELES,
-[G2): By EHEE

SHBEOIE 5% AT 2L RO RAS0%GE M. 101 G O5A).

TO%HERUSTE DS AN LE T,

WERERE
BRELEAS | <KNPNZAT>
kBYEAH | BOLEEXEELE:
OVICSEHEE1$1.5VILT
(B 1MALLT)
BEEF RN (RLERO.1mALLT)
<PNP&A7>
BWHFIE N EHEYE:
DC(EBR 77 A s@fg /-1
DC-1.5VEIA (FAE 7 3mALIT)
BRI RNEFR0.1mALLT)
AR 0.5msk{F (BB DIBE)
SmsUT (BFRGHH. BRAT D5 E
BA SR ERE
ARTRELES*
NPNHH T
=
1’f DC12~24V
! *rE m
Z1yF
| ol l (A7)
| | o) oV
[ =5
PNPH 7 B ) ]*_795>§%*
_lx
L DC12~24V
i | T AH)
.| X® %
Z4yF f
| [EIE& !
] ! ov

* ARV RECEBIC OV TIHIERARRICOVWTOESR

WE1 LFx—b
AT ON

OFF
A ST
BHIL1F—K ST
FRINAT (18) ST _| ,_
BB DR HKBRDH JHAT

@Self-diagnosis function type

@Emission stop function type/ Light reduction function type

E3z-LJLJLJ-gol JLI -]

E3Z-[JL I -GLJLILIL)-LI0]

MFunction
When insufficient received light which is shown by green
indicator being off continues longer than 0.3 seconds, the
self-diagnosis output turns on.

B Ratings and performance

Self-diagn |Load supply voltage:26.4V DC max.

osis output|Load current:20mA max.(Residual voltage:1V max.)
Open collector output(NPN/PNP output, changing
with forms)

B Output circuit
Output |

NPN output
Connector pin number3

(@Brown 121024V DC

i
) Orange 1

2
| iy

3
' Blue ov
L T

Output | PNP output

Connector pin numbers

,;\Brcwn 121024V DC

ov

* Please refer to“Connection method” about arrangement of the pin of connector.

@Off-delay timer function type
E3Z-[ LI -OICTOI-C0]

HEFunction
When_the control output turns off, the response is delayed.
HMRatings and performance

| Delayed time | 10msfixed (10 to 14ms)
ETiming chart

LIGHT ON
Incident
Interrupted -
t(t=10ms)
Operation indicator N _-
(Orange) OFF
Output ON
transistor OFF
DARK ON
Incident
Interrupted
L ON
Operation indicator o
(Orange) FF
Output ON
transistor OFF

EFunction
*[GOJ:Emission stop function type
When external signal isinput, the sensor stops emitting.
*[G2]:Light reduction function type
When externa signal is input, the amount of emitted light
decreases to 50% (Through-beam and retroreflective model),
or 70% (Diffuse-reflective model).

HRatings and performance

Emission NPN output model)

Stop input / Emission stop/ Light reduction:

Lignt . Connection to 0 to 1.5 VDC (source current
reduction | g 1mA or less)

input

Normal emission:Open(Leak current 0.1mA or |ess)
(PNP output model)

Emission stop/ Light reduction:

Connection to V's (supplied voltage) to

Vs-1.5VDC (sink current 3mA or |ess)

Normal emission:Open (Leak current 0.1mA or |ess)

Response time| 0.5ms or less(Through-beam model)
5ms or |less(Reflective model)

Minput circuit

Connector pin numbersk

NPN output _ _ _
mode! [ —l.\B‘rcwn 12t024VDC
| T
! ! .
Photoelectric
| switch circuit
| T
v~ -~~~ Blue
Connector pin number
PNP output e |
model | : Brown 12t024VDC
i T (input)
'
' mpt?]electrip
| switch circuit ZBink
| J)\ ov

* Please refer to“Connection method” about
arrangement of the pin of connector.

BMTiming chart
Input ON
OFF

Emission Ol

N .

=z

indicator(Orange) o
$¢Emuitter of Through-
beam model only. OF
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@Connection method
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MPrecautions for correct use
(DA product

®Since this product improved for oil tight by specia coating,
handle with care for not scratched.Detection distance
decreases with the coating film.Please refer to a catalog for
details.

@If you try to remove adhesive tape that was attached on the
enclosure, the coat may be damaged.

(®When you adjust the sensitivity, a part of the coat around the
adjuster may be peeled off, however, the oil-proof
performance is not deteriorated.

(2)A cable

@Since a part of cables sheath is coated, a cable may wrinkle
when bend.

(@Since cable materia is the same PV C (Polyvinyl Chloride) as
standard E3Z, be careful of the following points.

-Protect cable from oil.

*When using in the environment where cableisin ail, please
provide a protection cover to a cable to protect from oil.

*When using in the oily environment, do not use the cable as
the mechanical movement to avoid from electrical shortage
of wire caused by chemical damage for cable sheath.

-If cableisin ail, the cable sheath will harden and pliability
will be lost.

(3)Lens

(DEven when blur remains on the lens, there is no problem on
the rated performance such as detecting distance and oil
resistance.

@Do not rub the lens, because the lens may be damaged.

(4)0Oil resistance

@®Since oil-proof performance may not be good enough
according of the type of oil, please evaluate the availability in
advance.

@It passes the test against oils in the following table. Please
refer to the table when considering the oil to be used.

Testing oil as Dyn(m;gsw
classification | classification Product name at 40°C PH
L ubricant i Velocity No.3 2.02
X Not less than
Water insoluble | Class2No5 | Daphne Cut AS-30D Wlestans0| —
coolant
Class2No.11 | Yushiron Oil No.2ac Lessthan 10
Yushiroken EC50T-3 7~9.5
ClassW1No.1| - -
Water soluble Yushiron Lubic HWC68 _ 7~9.9
coolant | ClassW1No.2| Gryton 1700D 7~9.2
ClassW2No.1| Yushiroken S50N 7~9.8

Note 1. Each oil was trickled onto the E3Z-[J[J[JK for 240 hour, and passed
the test of 100Qor more insulation resistance.

2. When the E3Z-[][J[K is exposed to the oil other than those in the
above table, refer to the dynamic viscosity and PH in the table. Also,
please pre-examine the oil since the sensor may be affected by
additives and the like in the oil.

+Cable length and connector types are shown.
*Pre-wired types

+05:Cable length of 0.5m
-P1:Cablelength of 1m

+P2:Cable length of 2m
+P5:Cable length of 5m

*Connector joint types (M[]) and connector type (CN)

--M1 -M3/CN

@@
@ @ © ©

-E3:Cablelength of 0.3m
-E5:Cable length of 0.5m
-E2:Cable length of 2m

HWN = IE
5536 |||

B Nomenclature

PO2® @ ®® ©)
@Model
L:Emitter Through-beam model
D:Receiver Through-beam model
W:Set of Through-beam model or
Reflective model

®Connection
05:Cable length of 0.5m
P1:Cable length of 1Im
P2:Cable length of 2m
P5:Cable length of 5m
CN:Connector type
E3:E-CON connector with
cable length of 0.3m
ES5:E-CON connector with
cable length of 0.5m
E2:E-CON connector with
cable length of 2m

(DSensor type
T:Through-beam model
D:Diffuse-reflective model
R:Retroreflective model
L:Narraw-beam model
B:Transparency bottle made

from PET model

@0Output
6:NPN output
8:PNP output

(@Detecting distance
1:Standard
2:Long distance

(®Diagnostic function
S0:No diagnostic function
JO:With Diagnostic function
GO:With Emission stop function

G2:With Light reduction function  M1: Connector joint types
®Timer function(OFF delay) M3:J with cable length of
S:No Timer function M5:1 0.3m

T:With Timer function(10ms fixed) (@oOther function

®Light source K:Coating type
R:Red LED
H:Infrared LED

M:Red point light source LED




