Optical Fiber

General
Purpose

E3X-DA-N

Digital (Autotuning) E32 A-2
Fiber Amplifier & E3X-DRT21

foer AMPINer Sensor g4y sRT21 A-62
Communication Units

E3X-CIF11

Adjustor (Manual) E3X-NA A-64
Miniature E3Z A-94
Slim, Subminiature E3T A-120
Distance-setting E3NT-L A-130
Oil Resistance, Long
Distance (Metal Case) E3S-C A-146
Distance-settable
(Metal Case) E3S-CL A-156
Long Distance E3G A-164
Distance-seftable E3G-L1L3  A-180
(Miniature)
Distance-settable
(Miniature, Plastic Case) E3S-LS A-192
M18 Cylindrical Housing  E3F2 A-198

Photelectric Sensors

Buift-in Power Supply

Very Small
Spot/Mark

Objects
Objects

Application

Peripheral

Equipment

AC/DC-switchable E3JK A-218
RGB Color E3MC A-226
Distance-settable F3C-AL A-248
Optical Fiber
Glossy Objects ESX-NL A-256
Clear Bottles E3S-CR62/67 A-266
Transparent Objects E3S-R A-274
Optical Fiber, Contact E32-D82F A-282
Optical Fiber, E32-L25T  A-284
Pipe Mounting
Vacuum, Optical Fiber E32-V A-286
PCB E3S-LS3N A-290
UV Power Monitors F3UV A-292
E39-L150
Sensor Adjustors E39-L151 A
E39-L93 -310
Covers E39-L97/L98
Accessories E39-L/S/R A-314
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Digital Fiber Amplifier

E3X-DA-N

OomRrRon

Truly ultimate fiber amplifier

in pursuit of "user friendliness”
and "high performance”

* UL-listed including UL991 tests/evaluations e Applicable standard: UL3121-1 ¢ Standards for additional tests/evaluations
for applications: UL991, SEMI S2-0200

Reducing power line wiring meaning
space is saved. New design for easier
maintenance. |Industry First |Patent pending |

The connector type that uses the wire-saving connector sup-
plies power to the single-conductor slave connectors via the
three-conductor master connector. Hence, the following three
has been made possible.

1. Wiring is much simpler.

2. Relay connectors are not required meaning that space is used
more efficiently and costs are reduced.

3. Simple inventory control because of no differentiation between
master and slave in the amplifier section.

New Connector Design el C €

Up to 16 Amplifiers )
can be connected tog i

Master Connector

Wb, | Slave Connector

Super digital display by use of the Auto

Power Control (APC) circuit

The incident level of LEDs used in sensors is prone to deteriorate
with time and as a result, detection becomes unstable.

Using the APC (auto power control) circuit for the first time as the
fiber sensor, the E3X-DA-N series has no digital value variations,
realizing severe detection.

This makes the E3X-DA-N ideal for applications where a high de-
gree of sensitivity is required, such as detecting crystal glass.

Incident level

3000

Conventional
Digital Fiber Threshold |- == === === AN

Amplifiers

Detection becomes unstable

Time

Incident level

3000

E3X-DA-N Series Threshold

Stable detection

Time
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Power consumption reduced by 70%.

Power consumption has been
reduced up to about 70%
from 1800 mW to 600 mW. (If
the digital display is off)

1800mW

Previous models E3X-DA-N

@ (Digital display not lit)
‘This ECO label is indicated on

products hat mee the environmental
standards established by OMRON.

Beeper-sized, new-generation Mobile Console

The digital display can be changed to full-

OFF or Dark-ON during RUN.

Power consumption can be reduced by setting the display to Full-
OFF/Dark-ON in applications where the digital display is rarely
looked at during RUN.

(Can be set at the Mobile Console only)

unleashing the power of the ultimate fiber amplifier

Remote setting/adjustment function

Setting/teaching/fine adjustment can
be made at the fiber front-end.

The Mobile Console has enabled
setting and teaching at the fiber &
front-end, which could only be =
made at the amplifier. You can
perform major adjustments while
looking at the work position, etc.

Incident level and threshold can be displayed simultaneously.

New

Concept
Patent
pending

Function indicator

Channel settings

Incident level monitor

Threshold display

Operation keys

Battery monitor

Head

Simultaneous turning possible using group teaching.

While teaching had to be
Group teaching

performed for each Amplifier
Differences in incident light avoided by group zero-reset.

separately, it can now be
performed for several Ampli-

fiers at once using the Mo-

bile Console.

Sensor head flashing during Amplifier operation
Alternatively, the amplifier channel can be displayed.

If the amplifier being operat-
ed is away from the sensor
head, the sensor head can be
flashed or the amplifier chan-

nel can be displayed.

5ch
4ch 1
3ch ¢

The incident levels of sever-
al amplifiers can be batch-
reset to zero by the group
zero-reset. This feature is
useful for reducing differenc-
es between the ampilifiers.

2ch
1ch

E3X-DA-N
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Ordering Information
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amplifier units

Prewired
Model
It Sh Control output
em ape ontrol outpu NPN output PNP output
Standard models ON/OFF output E3X-DA11-N E3X-DA41-N
Monitor-output models "ON/OFF output E3X-DA21-N E3X-DA51-N
*Monitor output
Mark-detecting models (Blue LED) E3X-DAB11-N E3X-DAB41-N
Mark-detecting models (Green LED) E3X-DAG11-N E3X-DAG41-N
Infrared models E3X-DAH11-N E3X-DAH41-N
Differential output type E3X-DA11D NEW
Water-resistant models E3X-DA11V E3X-DA41V
erresistant mode ON/OFF output
Twin-output models E3X-DA11TW E3X-DA41TW
Connector type
Applicable Connector Model
| h |
sl e (order separately) el e NPN output PNP output
Master E3X-CN11
Standard models ON/OFF output E3X-DA6 E3X-DA8
Slave E3X-CN12
Master E3X-CN21 .
Monitor-output models ON/OFF output | pay 107 E3X-DA9
Slave E3X-CN22 -Monitor-output
- i Master E3X-CN11
Mark-detecting models E3X-DAB6 E3X-DABS
(Blue LED) Slave | E3X-CN12
- i Master E3X-CN11
ark deteeling models E3X-DAG6 E3X-DAGS
(Green LED) Slave | EBX-CN12
Master E3X-CN11
Infrared models E3X-DAH6 E3X-DAHS8
Slave E3X-CN12
Differential outout t Master E3X-CN11 NEW
ifferential output type E3X-DA6D
Slave E3X-CN12 8 6
ON/OFF output
Water-resistant models XS3F-M421-4001-A
(M8 Connector) XS3F-M422-4000-A SE2CRLRA E3X-DA44V
Master E3X-CN21
Twin-output models E3X-DA6TW E3X-DA8STW
Slave E3X-CN22
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amplifier units Connectors (Order Separately) Note: Stickers for Connectors are included as accessories.

Item Shape Cable length | No. of conductors Model

Slave con- 1 E3X-CN12

nector

2 E3X-CN22

Master 3 E3X-CN11
connector 4 E3X-CN21

Sensor I/O Connectors (Order separately)

Size Cable type Shape Cable length Model
2m XS3F-M421-402-A
Straight
connector 5m XS3F-M421-405-A
M8 Standard cable 4 conductors
L-shaped 2m XS3F-M422-402-A
connector 5m XS3F-M422-405-A

E3X-DA-N A-5
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Mobile Console (Order Separately)

Shape Model Remarks
Mobile Console with head, cable,
(Set form) and AC adapter provided as ac-
E3X-MC11 cessories. Power supply provid-

ed by chargeable battery

E3X-MC11-C1 Mobile Console
E3X-MC11-H1 Head
E39-Z12-1 Cable (1.5 m)

In general, amplifier units and connectors are sold separately.
Refer to the following tables for order placement.

! [
‘ [
‘ [
‘ [
! sl e Applicable Connector [
: P (order separately) :
| Tvoe Master Slave |
! w MR PNP connector connector \
‘ [
| Standard | gy pag E3X-DA8S |
I | models |
: Mark-detect-| E3X-DAB6 E3X-DABS8 . :
| | ing models | E3X-DAG6 E3X-DAGS8 !
‘ E3X-CN11 E3X-CN12 I
| Infrared | ey bAHE E3X-DAHS ‘
;| models \
I | Differen- [
1 tial | E3X-DA6D |
| output |
| itor- - |
| Ml‘jt"'rf; | E3X-DAT E3X-DA9 |
! 'IP out E3X-CN21 E3X-CN22 ‘
| MmoUPE E3x.DAGTW | E3X-DASTW l
| models |
| i |
i When using 5 sets |
‘ [
| amplifier units (5 Units) + | 1Master Connector + 4 Slave |
\ Connectors |

A-6 Photoelectric Sensors



Applicable Fiber Unit Type//Standard Price

OomRrRon

Note: 1. Eeeowd indicates a unit that can be cut freely.
2 .The size of standard sensing object corresponds to the fiber core diameter (lens diameter for models with lens).

3 .The values of the minimum sensing object for the through-beam models indicate those obtained where the models are set to receive light when the digital
incident level exceeds 1,000 (set to digital incident level display).

4 . The specifications of E3X-DALV and E3X-DACITW are included in E3X-DACIN. E3X-DAGL-N is included in the E3X-DABLI-N.

Long distance

] Super-long-distance mode [ standard mode [ Super-high-speed mode
[ Infrared ray

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape amplifier (Values in parentheses: When | Minimum sensing object Model bending
units (E3X-) | using the E39-F1 lens unit) |*1(Opaque object) default radius
T 1 T
[ T 1,660 (4,000)
DAC-N 1,330 (3,200)
1490 (1,200)
1 f
- 150 1.4 mm dia.
M4 ——is—aff——| DAB11-N 1120 . E32-T11L
M4 (0.02 mm dia.)
screw 175 ‘
25 mm
430
1120
* I 1,660 1.4 mm di
, . a.
3.0 mm dia. —— —~———| DAC-N [ §$711,330 . E32-T12L
g dia 490 (0.01 mm dia.)
500
M@ serew 1180 ‘ 0.9 mm dia. 10
* 500 (0.01 mm dia.) mm
2mmdia. (small | ——=p—=———| DAC-N 440 E32-T22L
diameter) 2-mm dia. 1180 |
M14 )
With lens, ideal 20,000 10 mm dia
for explosion- _‘:‘1@}_’@:‘— DAC-N ‘ : §§7120,000 (0.01 mm cliié) E32-T17L 25 mm
proof applica- M14 screw 119,800 : :
tion ‘ ‘

*1.

Indicates values for standard mode.

*2. EB32-T17L allows a longer sensing distance because its optical fiber length is 10 m.

Flexible fiber models are characterized with "R" at the end of the model number.

Flexible fiber models are characterized
with "R" at the end of the model number.

Flexible fiber contains multiple cores. These cores
are all embedded in a cladding, giving @ minimum
bending radius of 1 mm. The fiber can be bent at
right angles without affecting the light intensity.
Handle it just like any other cable.

Conventional Fiber

Conventional fiber uses just one core
and one cladding section. Bending the
fiber may break it or reduce the light
intensity.

Flexible Fiber

Flexible fiber contains multiple independent
cores all surrounded by cladding. The fiber
can be bent without breaking or reducing
the light intensity.

E3X-DA-N
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General purpose

Compatible Sensing distance(mm) Standard object (mm) Permissible
Features Shape amplifier (Valuesin parentheses: When using | Minimum sensing object *1 Model bending
units (E3X-) |the E39-F1 lens unit) (Opaque object) default radius
I W 950 (4,000) *2
DAC-N 3771760 (4,000) *2
1280 (2,100)
T
100 (700
M4 —— @ —<l—| DAB11-N |75 (5&0) ) E32-TC200 | 25mm
M4 screw 45 (350)
1250
DAHCO-N  [1200
70 |
I 670 (4,000) 1 mm dia.
M4 —dp—dp— | DATN 530 (3,700) *2| (0.0 mmdia) E32-ET11R
M4 screw 1200 (1,400)
1mm
; E— 7O
3.0 mm dia. - DAC-N 530 2 E32-T12R
3-mm dia. :200
M3 — 50
Reflective side view —ffp —fflo—| DA-N 1680 E32-TC200A 25 mm
conversion attachment M3 screw 250
E39-F5 mountable
(I 250
DAC-N 3220
M:? 190 0.5 mm dia.
Minute work de- | — B —@— ; E32-TC200E | 10 mm
. M3 screw 25 (0.01 mm dla.)
tection DAB11-N [120
112
——f—@>—— | DA-N o 0.5 mm dia. E32-ET21R 1 mm
M3 M3 screw 50130 (0.01 mm dia.)
*1. Indicates values for standard mode.
*2. These models allow a longer sensing distance because their optical fiber length is 2 m.
Thin fiber
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape amplifier (Values in parentheses: When | Minimum sensing object * Model bending
units (E3X-) | using the E39-F1 lens unit) (Opaque object) default radius
. . — 250
2 mm dia. Small —=———| DAC-N  |[T—/1220 E32-T22 10 mm
work detection 2-mm dia. 190 | .
‘ 0.5 mm dia.
Gooaid I 150 0.01 mm dia.
2 mm dia. Small s> | DATN 7130 ( )| Eso-T22Rm 1 mm
work detection 2-mm dia. 150 ‘
_IQSO
e | DAC-N 1760
With 1.2 mm dia. | 0™ £ Tez0se 280 1 mm dia. E32-TC200B | 5
sleeve — = —0— =100 (0.01 mmdia) | E32-TC200B4 mm
M4 screw 4 o.mm dia. DAB11-N [75
145
With 0.9 mmldia. 90 mm 40 ) Ve | Ly 250 0.5 mm dia. ES2-TC200F |
sleeve — o 220 (.01 mmdia) | E32:TC200F4 | 10mM
M3 screw 6 o.mm dia.

* Indicates values for standard mode.
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Note: 1.eeowd indicates a unit that can be cut freely.
2 .The size of standard sensing object corresponds to the fiber core diameter (lens diameter for models with lens).
3.The values of the minimum sensing object for the through-beam models indicate those obtained where the models are set to receive light when the digital
incident level exceeds 1,000 (set to digital incident level display).
4 . The specifications of E3X-DACV and E3X-DALITW are included in the E3X-DACIN. E3X-DAGC-N is included in the E3X-DABLC-N.

] Super-long-distance mode [ standard mode 1 Super-high-speed mode

Flexible (break-resistant) (R4) [ infrared ray
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape amplifier (Values in parentheses: When| Minimum sensing object Model bending
units (E3X-) | using the E39-F1 lens unit) | *1(Opaque object) default radius
I W 850 (4,000) *2 :
([ — = | DACIN 1680 (3,600) 1 mm dia. E32-T11
M4 screw :250 (1 ‘300) (001 mm dla.)
Ideal for mount- — 20
ing on moving & —~ B——| DACN EI:|200 . E32-T21 4 mm
sections (R4) 80 ‘ 0.5 mm dia.
' L prly (0.01 mm dia.)
— =7 = | DAON [200 E32-T22B
1.5-mm dia. 180 ‘

*1. Indicates values for standard mode.
*2. These models allow a longer sensing distance because their optical fiber length is 2 m.

side view
Compatible Sensnlng Ll (m_m) Standard object (mm) Permissible
L (Values in parentheses: - ] o .
Features Shape amplifier . Minimum sensing object Model bending
. When using the E39-F1 lens : .
units (E3X-) unit) (Opaque object) default radius
570
DAC-N 460
1170
-
-di 3-mm dia.—~| M50 ;
Long-distance mm dia DAB11-N 40 1 mm dia. E32-T14L 25 mm
Space-saving n25 (0.01 mm dia.)
1150
DAHO-N  [1120
140
Sm || — 270 1 mm dia
-savi - ; E32-T14LR
Space-saving DA %210 (0.01 mm dia.) 1 mm
Small work de- temm dia [ 150 0.5 mm dia
tection )(small di- DAL-N |:||:|551 30 (0.01 mm dia.) E32-T24 10 mm
ameter
Small work de tomm da—> m60 0.5 mm dia
- ! ‘ . E32-T24R
tection (small di- DACEN oD (0.01 mm dia.) Tmm
ameter)
(I T 4,000
DAC-N §913,400
: 59 11,250
- 320 4 mm dia.
Screw-on model DAB11-N 260 ; E32-T14 25 mm
j ‘ 511,120
DAHC-N %1900
1330

* Indicates values for standard mode.
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Chemical resistance

Sensing distance (mm)

Compatible (Values in parentheses: Standard object (mm) Permissible
Features Shape amplifier . ' Minimum sensing object Model bending
. When using the E39-F1 lens | , . .
units (E3X-) unit) 1(Opaque object) default radius
Teflon covered,
high weathering (I T 3,800 ;
resistance. Op- —:@ﬁ—»@:— DAC-N ‘ ——3£13,000 0‘(‘)1”"“ d'g: E32-T12F
erating ambient 5-mm dia. 511,100 (0.01 mm dia.)
temperature: -30
to +70°C
40 mm
Teflon covered,
high weathering —
resistance at S-mm dia: DAC-N 50500 3 mm dia. E30-T14F
side. Operating —1150 (0.01 mm dia.)
ambient temper-
ature: -30 to
+70°C
Teflon *2 en-
sures high
weathering re- : I 550 1 mm dia
sistance. Oper- |~———p—t———| DAL-N 1700 ; E32-T81F 10 mm
. ) ) (0.01 mm dia.)
ating ambient 6-mm dia. 260
temperature:
-40 to +200°C
*1. Indicates values for standard mode.

*2. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
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Heat resistance

Features

Shape

Compatible
amplifier
units (E3X-)

(Values in parentheses:

unit)

Sensing distance (mm)

When using the E39-F1 lens

Standard object (mm)
Minimum sensing object
*1(Opaque object) default

Model

Permissible
bending
radius

150°C*2
Operating ambi-
ent tempera-
ture: -40 to
+150°C Fiber
sheath material:
Fluororesin

—ffr —ff—

M4 screw

DAC-N

280

950
[ 1760

1.5 mm dia.
(0.01 mm dia.)

E32-ET51

35 mm

200°C
Operating ambi-
ent tempera-
ture: -40 to
+200°C
Flexible: R10
Fiber sheath
material:
Teflon*3

=T {r— afffo—

M4 screw

DAC-N

—

1100

1 mm dia.
(0.01 mm dia.)

E32-T81R

10 mm

300°C*4

With spiral tube,
excellent in me-
chanical
strength Operat-
ing ambient tem-
perature: -40 to
+300°C Fiber
sheath material:
SuUS

mme{ln — (i ram

M4 screw

DAC-N

1450 (3,400)
1170 (1,300)

[ 570 (4,000)

*5

1 mm dia.
(0.01 mm dia.)

E32-T61

25 mm

150°C
side view minute
work detection
Operating ambi-
ent tempera-
ture: -40 to
+150°C Fiber
sheath material:
Fluororesin

—

2-mm dia.

DAC-N

(I 290
/1230
180

1 mm dia.
(0.01 mm dia.)

E32-T54

35 mm

200°C
L-shaped fiber
sheath material:
SuUS

L

—

3-mm dia.

DAC-N

500

1,700
$9711,300

1.7 mm dia.
(0.01 mm dia.)

E32-T84S

25 mm

*1. Indicates values for standard mode.

*2. For continuous operation, use the products within the temperature ranging from -40°C to 130°C.

*3. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
*4. Indicates the heat-resistant temperature at the fiber tip.
*5. These models allow a longer sensing distance because their optical fiber length is 2 m.

E3X-DA-N




OomRrRon

Note: 1 . indicates a unit that can be cut freely.
2 .The size of standard sensing object corresponds to the fiber core diameter (lens diameter for models with lens).
3.The values of the minimum sensing object for the through-beam models indicate those obtained where the models are set to receive light when the digital

incident level exceeds 1,000 (set to digital incident level display).
4 . The specifications of E3X-DACIV and E3X-DACITW are included in E3X-DACIN. E3X-DAGL-N is included in the E3X-DABL-N.

] Super-long-distance mode [ standard mode ] Super-high-speed mode

Grooved [ Infrared ray
Compatible (Valsueer;SiI:g ::Zt:tziz(ir;m) Standard object (mm) Permissible
Features Shape amplifier When usinp the E39-F 1‘ lens Minimum sensing object * Model bending
units (E3X-) unit) o (Opaque object) default radius
110
DAC-N 110
Detection of film d 110
I10 i
sheet, beam DABT1-N 110 4 mm dia. E32-G14 25 mm
axis adjustment 110 (2 mm dia.)
unnecessary, 110
easy installation DAHT-N  I10
110
* Indicates values for standard mode.
Narrow vision field
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape amplifier (Values in parentheses: when | Minimum sensing object * Model bending
units (E3X-) | using the E39-F1 Lens Unit) |(Opaque object) default radius
v 2,300 i
Ideal for wafer |~ ~="——| DA:N $£11,900 (01 671 "r;mmdé; ) E32-T22S 25 mm
detection 3-mm dia. ‘ ‘ 1700 : :
a5x
. — : = 1,700 i
Side view ideal 3-mm dia.”] X ’ 2 mm dia. E32-T24S
for wafer detec- HF Y DAC-N :':1500 3£31,300 (0.01 mm dia.) 10 mm
tion

* Indicates values for standard mode.
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Area sensing

Compatible (Vasljgslir;g gf;i?ﬁ:sgm Standard object (mm) Permissible
Features Shape amplifier When usinp the E39-F1. lens Minimum sensing object Model bending
units (E3X-) unit) 9 *1(Opaque object) default radius
N 7‘00
Multi-point de- _%%_ _ 2.0 mm dia. E32-M21
tection (4 head) N DACEN 610 (0.01 mm dia.) 25 mm
M3 screw 250
DACLN —éz,aoo . "2 E32-T16W 10
pud L- : IE;GO 1,800 (0.3 mm dia.) mm
Detects in a ! |
30 mm area *o
(R T 1,700
DAC-N $$711,300 (0.3 mm dia.) E32-T16WR 1mm
30mm 1500
! \
/ _g 300 2
- ’ i E32-T16J
side view tySide in+mm DAC-N o 111,000 (0.2 mm dia.) 10 mm
view type ideal
for applications . moso 0
with insufficient : DAC-N | 750 (0.2 mm dia.) E32-T16JR 1 mm
depth timm 210
..Free-cu! *
Detection in area * 3,500 . 3 30116
of 10 mm width DAC-N : {912,800 (0.6 mm dia.) - 25 mm
. ’ 1,000
long distance
] *2
Ereorod [ T 1,400
M DAC-N $$11,100 (0.2 mm dia.) E32-T16P 10 mm
Stable detection mm 420
of minute work in
sufficient depth * * 1,050 "2
area i DAC-N | - 1571840 (0.2 mm dia.) E32-T16PR 1mm

*1. Indicates values for standard mode.
*2. The sensing distance is 300 mm and the value can be detected in each detection area. (Sensing object diameter value in stationary state)
*3. The digital value is 1000 and the value can be detected in each detection area. (Sensing object diameter value in stationary state)

E3X-DA-N
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.
2 .The values of the minimum sensing object indicate those obtained at a distance where the smallest object can be sensed with the Reflective Fiber Unit.

3. When set to the maximum sensitivity setting for the internal reflective light, incident light may continue to be received. In such case, use under two-point teach-

ing or without-object teaching.

4 . The specifications of E3X-DACIV and E3X-DACITW are included in the E3X-DACIN. E3X-DAGL-N is included in the E3X-DABLI-N.

] Super-long-distance mode [ standard mode 1 Super-high-speed mode

Long distance

[T Infrared ray

Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
I 500
DAT-N 400 500 x 500
1150 (0.01 mm dia.)
W44 100 x 100
Geap | =—l® | DAB11-N [35 , E32-D11L
M6 Ceeed M6 screw [IDZ2 (0.1 mm dia.)
25 mm
1130 200 x 200
DAHC-N 100 (0.01 mm dia.)
I 300
3 mm dia. " | DADN  |T230 0 %(1)°r:r:%?a ) E32-D12
(small diameter) g-mm dia. 1100 ' :
I 160
M4 DAC-N 1130 E32-D21L
M4 screw
[145 200 x 200 10 mm
I 160 (0.01 mm dia.)
3 mm dia. DACI-N 1130 E32-D22L
(small diameter) 3-mm dia. [145
*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
General purpose
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
I 400
DAT-N  [————1300 400 x 400
1100 (0.01 mm dia.)
M6 ——={> | paB11-N 5 100 100 E32-DC200 | 25mm
M6 screw 116 (0.1 mm dia.)
L1100 100 x 100
DARC-N - L275 (0.01 mm dia.)
0 E32-ED11R
M6 ——={» |DAZN |[T—170 -
Mo scrow 180 300 x 300
D — 220 (0.01 mm dia.) 1 mm
o DACN 1170 E32-D12R
. . 3-mm dia. 180
I 100
DAT-N |80 100 x 100
M Il di 030 (0.01 mm dia.)
t3 gsma diam- =M§D. | E32-DC200E 10 mm
eter sorew 8 25x 25
DABTI-N 16 (0.2 mm dia.)
40
M3 (small diam- | ————F | DAC-N 130 E32-ED21R
M3 screw
eter) f10 50 x 50 1 mm
W40 (0.01 mm dia.)
3 mm dia. (small DAC-N  [330 E32-D22R
diameter) 3-mm dia. (10

1.
2.

Sensing distance indicates values for white paper.
Indicates values for standard mode.
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.
2 .The values of the minimum sensing object indicate those obtained at a distance where the smallest object can be sensed with the Reflective Fiber Unit.
3. When set to the maximum sensitivity setting for the internal reflective light, incident light may continue to be received. In such case, use under two-point teach-
ing or without-object teaching.
4 . The specifications of E3X-DALV and E3X-DACJTW are included in E3X-DACIN. E3X-DAGL-N is included in E3X-DABL-N.

I super-long-distance mode [ Standard mode [ Super-high-speed mode

Small diameter head [ infrared ray
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 | Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
400
DAC-N 300 400 x 400
With 2.5mm  |0:Ed 90 mm (40 mm) 1100 (0.0t mmdia.) |E32.pC200B
: DC200B4.n [ 7] E32-DC200B4 | 25 MM
sleeve —— 132 100 x 100 82
M6 screw 2.5-mm dia.| DAB11-N  [125 i
116 (0.1 mm dia.)
(): E32- 90 mm (40 mm) I 100 -
With 1.2 mm DC200F4 _ 5 1 | DAC-N 180 100 x 10(? E32-DC200F 10 mm
i (0.01 mm dia.) E32-DC200F4
d|a. Sleeve M3 screw 1.2-mm dia. D30
m21
0.8 mm minute %’% DAC-N 116 E32-D33
work detection 3-mm dia.0.8-mm dia. I6 25 x 25
- . 4 mm
0.5 mm dia. Ly 14 (0.01 mm dia.)
Verysmallwork | — 5+ DAC-N 13 E32-D331
detection 2-mm dia. 0.5-mm dia. 11
*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
Flexible (break-resistant) (R4)
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
I 220 300 x 300
=———mm([h DAC-N  [E1170 . E32-D11
M6 screw 180 (0.01 mm dla.)
40
o DAZ-N 30 50 x 50 E£30-D21
Ideal for instal- M3 screw 110 (0.01 mm dia.)
lation on mov- — 4 mm
ing sections S N DAT:N 170 100 x 100 E32-D21B
(R4) M4 screw 025 (0.01 mm dia.)
4
0
—‘=:- DATN  [iog 50x 50 E32-D22B
1 5emin dia. 110 (0.01 mm dia.)

*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
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Coaxial
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
400
DAC-N 300 500 x 500
—1100 (0.01 mm dia.)
. i 032
M6 precision po- DAB11-N [125 100 x 100 E32-CC200
sitioning M6 screw 116 (0.1 mm dia.)
L1100 100 x 100
DARCN - [E175 (0.01 mm dia.)
. I 200
3_mm dia. (sma}ll | DAC-N 1150 300 x 309 E32-D32L
diameter) preci- 3mm dia. 0150 (0.01 mm dia.)
sion positioning
=D Spot diameter*3 25 mm
M3 precision po- | DAC-N EW;OO 0.5 mm dia. 100 x 100 E32-EC31
sitioning M3 screw 025 4.0 mm dia. (0.01 mm dia.)
max
i W45 Spot diameter
M3 precision po- DAC-N  |035 0.1 mm dia. 50 x 50 E32-EC41
sitioning M3 screw 110 0.2 mm dia. (0.01 mm dia.)
4.0 mm dia. max
) ) m45 Spot diameter
iicr)r:]m ggiit.ic?r:im- ———+ DN % ine range 0.1 (0 0510n)1(n? %ia ) Foz-Ccez
P 9 2-mm dia. 110 to 0.6 mm dia. ' ’
100 Spot Diameter
2 mm dia. preci- = | pAN |75 fdlustable in 100 x 100 E32-D32
. . - dia 025 geu.. (0.01 mm dia.)
sion positioning 2-mm dia to 1.0 mm dia.
*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
*3. Refer to page AB- when using the optional lens unit
side view
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
I 150
6-mm dia.—~] DAC-N 110 200 x 20(.)
6 mm dia. lon 150 (0.01 mm dia.)
distance o [135 Fez-DIa 25 mm
50 x 50
DARC-N 025 (0.01 mm dia.)
.@ 6- dia.—~
6 mm di o DASN  |B4b 100 x 100 E32D14LR | 1mm
mm dia. 025 (0.01 mm dia.)
—{«2-mm dia.
M40
DAC-N |30 E32-D24 10 mm
110
2 mm dia. (small 50 x 50
diameter) space o dia, w25 (0.01 mm dia.)
saving DAC-N 015 E32-D24R 1 mm
16

*1. Sensing distance indicates values for white paper.

2.

Indicates values for standard mode.
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Note: 1.Geewd indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.
2 .The values of the minimum sensing object indicate those obtained at a distance where the smallest object can be sensed with the Reflective Fiber Unit.

3. When set to the maximum sensitivity setting for the internal reflective light, incident light may continue to be received. In such case, use under two-point teach-
ing or without-object teaching.

4 . The specifications of E3X-DACV and E3X-DALITW are included in E3X-DACIN. E3X-DAGL-N is included in E3X-DABL-N.
] Super-long-distance mode [ standard mode 1 Super-high-speed mode

Chemical resistance [T Infrared ray

Compatible } ) Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 | Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
Teflon-covered
*3 High weather- 120
ing resistance =" | DAON |95 o %20 x rf%?a ) E32-D12F 40 mm
Operating ambi- 6-mm dia. 145 : :
ent temperature:
-30 to +70°C
*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
*3. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
Heat resistance
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
150°C *3 operat-
ing ambient tem- 300
pature: -40 to :—@]@: DAC-N 50 E32-ED51 35 mm
+150°C Fiber M6 screw 1100
sheath material:
Fluororesin
200°C *4 Oper-
ating ambient NEW
temperature: -40 _ I 120 200 x 200 -
to +200°C Fiber vosen | DATNEZI90 (0.01 mm dia.) E32-D8IR | 10mm
sheath material:
Fluororesin
300°C Operating
ambient temper- 120
ature: -40 to -
e E DACFN  [E190 E32-D61
+300°C Fiber M6 serew 030
sheath material:
SUS
25 mm
400°C Operating
ambient temper- =50
ature: -40 to 100 x 100
- E32-D73
+400°C Fiber Wscon 125 amaa, D 160 (0.01 mm dia.)
sheath material:
SuUS

*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.

*3. For continuous operation, use the products within the temperature range from -40°C to 130°C.

*4. Indicates the heat-resistant temperature at the fiber tip.

E3X-DA-N




OomRrRon

Area sensing

Compatible i . Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 | Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
!
. . | I 200
Side view type ] N 15 300 x 300 E32-D36P1
Wide detection of T DATN 150 19 (0.01 mm dia.) 25 mm
wide area
*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
Retroreflective
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
| E32-R21
. =cﬂ3ﬁ]ﬁﬁ_' 10to 2 ;
Opaqge object V6 sorom DAC-N 18 tg‘zgg 35 mm d'.a' + 10 mm
detection Reflctor 10 to 250 (0.1 mm dia.) E39-R3
(Attachment)
Opaque object
detection Operat- E E32-R16
ing ambient tem- = ] 35 mm dia. +
perature: -25 to Reflector DAC-N (0.2 mm dia.) E39-R1 25 mm
+55°C Protective E39-R1 (Attachment)
structure: IEC
60529 IP66
*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
Limited reflective
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm)*1 Minimum sensing object *2 Model bending
units (E3X-) (Gold wire) default radius
100x1 |
Ideal for position- 14 10 12 100x100 Soda glass | g3 ) 5aE
. — DAC-N |14 t0 12 with reflection factor of 35 mm
ing of crystal l4to 12 o E32-L56E2
7%
glass
14 £2
Wafer/small -_— DAC-N |14 +2 E32-L24L
height difference 14 £2
detection Operat-
ing ambient tem- 10 mm
perature: -40 to 172 +1.8
+105°C Protec- B | DAGN jr2=x1g E32-L25L
tive structure: I72+1.8 25 x 25
IEC 60529 IP50 (0.01 mm dia.)
133
Water/small B— oA lo3 E32-L25
height difference ) o5
. mm
detection Protec- 13.3
tive structure: DAC-N  [13.3 E32-L25A
IEC 60529 IP50 13.3

*1. Sensing distance indicates values for white paper.
*2. Indicates values for standard mode.
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Fluid level detection

Compatible Standard sensin Permissible
Features Shape amplifier Sensing distance (mm) . o Model bending
. object .
units (E3X-) radius
Fluid contacttype
Unbendable sec-
tion L = 150, 350
’ E32-D82F1
mm (2 types) Op- L"‘:E DAT-N E32-D82F2 40 mm
erating ambient L
temperature: -40
to +200°C
Tub Applicable tube: Transparent
ty‘éeel_'i‘;‘r’]‘t‘gr'"t‘grs tube 3.2 mm dia./6.4 mm dia./ Ew
. 9.5 mm dia. (FEP make orone _—
in the presence of DACHN having equivalent transparen- E32-A01
fluid Less affect- .
: cy, recommended wall thick-
ed by air bubbles ness 1 mm) .
and water drops Pure water at 25°C
4 mm
Tube mounting Applicable tube: Transparent
type Light enters tube 6- to 13 mm dia. (FEP NEW
in the absence of DAC-N | make orone having equivalent E32-A02
fluid Less affect- T transparency, recommended
ed by air bubbles wall thickness 1 mm)
and water drops
Tube mounting Applicable tube: Transparent
type Can detect 4 tube 8- to 10 mm dia. (FEP
mm level differ- ‘E! DAC-N | make orone having equivalent E32-L25T 10 mm
ence by contact transparency, recommended
mounting wall thickness 1 mm)
Mapping Sensor
Compatible Standard object (mm) Permissible
Features Shape amplifier Sensing distance (mm) Minimum sensing object * Model bending
units (E3X-) (Gold wire) default radius
Super narrow — - NEW
S|ght side view 3-mm dia _ 1,100 2 mm dia. pA/=11 4
opening ang|e DAC-N | 500 1890 (0.01 mm dia.) E32-A03 1 mm
1.5° ease adjust-
ment
_
Narrow sight side | 2.mm dia. =}~ 440 1.2 mm dia NEW
view opening an- DAC-N 50 © '01 mm dia; ) E32-A04 10 mm
gle 3° Easy ad- 1170 : .
justment
* Indicates values for standard mode.
E3X-DA-N A-19
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Digital Fiber Amplifier
* Differential output digital fiber amplifier (E3X-DA11D/E3X-DA6D)

Applicable fiber unit characteristic
(Through-beam model)

Sensing distance (mm) (Values in parentheses: When using the E39-F1 lens unit)
ety HIGH LOw .
switching Standard object (mm) *1
11 Steps can be Minimum sensing ObjeCt
set 1 2 3-11 1 2 3-11 *2 (Opaque object) de-
Re- fault
Fiber tvoe sponse 270 or 050r1ms 110200 ms or 2 270 or 050r1ms 110200 ms or 2
yP FtJime 570us ' to 400 ms 570us ' to 400 ms
E32-ET11R 240 (1680) |280 (1960) |370(2590) | 140(980) 180(1260) | 240 (1680) |1 mm dia. (0.01
E32-ET21R 50 60 80 30 40 50 mm dia.)
E32-T16WR 580 690 910 350 450 580 (0.3 mm dia.)*3
E32-T16PR 380 450 600 230 290 380 (0.2 mm dia.)

*1. The sensing object is operating.
*2. Value applied when the response time is set to 3-11. The value can be detected if the temperature varies within the operating ambient temperature. (Value when

the sensing object is operating)
*3. The digital value is 1000 and the value can be detected in each detection area.
Refer to the E3X-DA-N for the note of the fiber unit.

(Reflective model)

Sensing distance (mm)*1
S HIGH Low .
switching Standard object (mm) *2
11 Steps can be Minimum sensing ObjeCt
b 1 2 3-11 1 2 3-11 *3 (Opague object) de-
Re- fault
Fiber tyoe sponse 270 or 050r1ms 110200 msor2 270 or 050r1ms 1t0 200 ms or2
yP FtJime 570us ' to 400 ms 570us ' to 400 ms
E32-ED11R 80 90 120 45 60 80 150 x 150 (0.01
mm dia.)
E32-ED21R 13 15 20 7 10 13 52’325 (0.01 mm

*1. Sensing distance indicates values for white paper.

*2. The sensing object is operating.

*3. Value applied when the response time is set to 3-11. The value can be detected if the temperature varies within the operating ambient temperature. (Value when
the sensing object is operating)

Note: Refer to E3X-DA-N for the note of the fiber unit.
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Differences from E3X-DA-N amplifier unit

Differential output type (edge detection type)

Prewiring type amplifier units with Connectors

E3X-DA11D E3X-DA6D

Power consumption 960 mW max. (at power supply voltage 24 V, power consumption 40 mA max.)

Item
Item NPN output
Power consumption
Con-
trol ON/OFF output
out-
put

Load current 50 mA (residual voltage NPN/PNP: 1 V max. each) Open collector output type L.ON (ON at edge
detection)/D.ON (OFF at edge detection) switch selectable

Detection mode

One-side edge detection mode/both-side edge detection mode

Response time

One-side edge detection mode: 270/500 ps/1/2/4/10/20/30/50/100/200 ms selectable Both-side edge detection
mode: 570 us/1/2/4/10/20/30/50/100/200/400 ms selectable

Timer function

OFF delay timer for L.ON ON delay timer for D.ON 0 to 5 s (1 to 20 ms: 1 ms increments, 20 to 20 ms: 5 ms
increments, 200 ms to 1 s: 100 ms, 1 to 5 s: 1 s increments)

APC

Yes

Func | Zero reset

Yes (negative indication)

tions | |nitial reset

Yes (setting conditions initialized)

Sensitivity
switching

Yes (HIGH/LOW)

Teaching level

One-point teaching level 1 to 50% variable (1% increments)

Indicator lamp

Operation indicator (orange), 7-segment incident level display (red), 7-segment digital edge detection level dis-
play (red)

For the outline drawings and other details, refer to the instruction manuals attached to the products.

E3X-DA-N
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Rating/Performance

amplifier units

Prewired
Tvpe Standard Monitor-out- Mark-detecting models Infrared Water-resis- | Twin-output
yp models put models 9 models tant models models
Model o':fp':ljt E3X-DA11-N | E3X-DA21-N | EBX-DAB11-N| E3X-DAG11-N | E3X-DAH11-N | E3X-DA11V | E3X-DA11TW
ltemn oii\;::t E3X-DA41-N | E3X-DA51-N | EBX-DAB41-N| E3X-DAG41-N | E3X-DAH41-N | E3X-DA41V | E3X-DA41TW
Light source Blue LED Green LED Infrared LED
(wave length) Red LED (660 nm) (470nm)  |(525nm)  |(870nm) | 1edLED (660nm)

Power supply voltage

12 to 24 VDC +10%, ripple (p-p) : 10% max.

Power consumption

Normal: Power consumption 960 mW max. (power consumption 40 mA max. at supply voltage 24 V) Eco
mode: Power consumption 720 mW max. (power consumption 30 mA max. at supply voltage 24 V) Digital
display OFF: Power consumption 600 mW max. (power consumption 25 mA max. at supply voltage 24 V)

Load current 50 mA (residual voltage NPN/PNP: 1 V max. each) Open collector output type (depends on the

con. | ONVOFFoUtPUL | o\ /PNP output format) Light-ON/Dark-ON, switch selectable

trol 1t0 5 VDC,

output | Monitor output load 10 kQ
min.

Protective circuits

Reverse polarity protection, output short-circuit protection, mutual interference prevention (possible for up to
10 amplifiers)

0.5 ms for
Super-high- . . operation
speed mode: 0.25 ms for operation and reset respectively and reset
respectively
g
spons | Standard mode: | Operation/reset: 1 ms each P
. and reset
e time .
respectively
7 ms for
Super-long-dis- . . operation
tance mode: 4 ms for operation and reset respectively and reset
respectively
Sensitivity setting Teaching or manual method
Timer functions OFF delay 0 to 200 ms (1 to 20: 1 ms increments, 20 to 200 ms: 5 ms increments), when the Mobile Control
is used, select either OFF delay, ON delay or one shot.
Automatic pow- | Fiber-optic current digital con- Fiber-optic current digital
er control (APC) | trol control
Zero reset Yes (negative indication possible)
Ecl::g Initial reset Yes (setting conditions initialized)

Monitor focus

Upper and
lower limit val-
ues of output
range can be
set per digital
value of 100

Indicator lamp

Operation indicator (orange), 7-segment digital incident level display (red), 7-segment digital incident level
percent display (red), incident level & threshold value double-bar display (green, red), 7-segment digital
threshold value display (red)

Display timing

Normal/peak hold/bottom hold selectable

Display direction

Normal/reverse selectable

Optical axis adjustment

function

Yes (hyper flashing emission function)

Ambient lighting

Incandescent lamp: 10,000 lux max. Sunlight 20,000 lux max.
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Tvpe Standard Monitor-out- Mark-detecting models Infrared Water-resis- | Twin-output
P models put models 9 models tant models models
Model o'tl]f::t E3X-DA11-N | E3X-DA21-N | E3X-DAB11-N| E3X-DAG11-N | E3X-DAH11-N | E3X-DA11V | E3X-DA11TW
ltemn OZL\:EH E3X-DA41-N | E3X-DA51-N | E3X-DAB41-N| E3X-DAG41-N | E3X-DAH41-N | E3X-DA41V | E3X-DA41TW
. Operating: Groups of 1 to 3 amplifiers: -25 to +55°C, Groups of 4 to 11 amplifiers: -25 to +50°C, Groups of
Ambient temperature 12 to 16 amplifiers: -25 to +45°C Storage: -30 to +70°C (with no icing and condensation)
Ambient humidity Operating/Storage: 35% to 85% RH (with no condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s2 for 3 times each in X, Y,

and Z directions

Protective structure

IEC 60529 IP50 (with Protective Cover attached)

IEC 60529
IP66 (with
protective
cover at-
tached)

IEC 60529
IP50 (with
protective
cover
attached)

Connection method

Prewired models (standard length: 2 m)

Weight (Packed state)

Approx. 100 g

‘Approx. 11049 ’ Approx. 100 g

. Case PBT (polybutylene terephthalate)

ate-

rial Cover Polycarbonate Polyethersul-
fone

Accessories Instruction manual

Connector type

Specifications that differ from those of the prewired type

Standard | Monitor-out- . Infrared Water-resis- | 1i out-
Type Mark-detecting models tant models
models put models models put models
(See note.)
Model o':f::t E3X-DA6 E3X-DA7 E3X-DAB6 E3X-DAG6 E3X-DAH6 E3X-DA14V E3X-DAGTW
Item oﬂ\:)zt E3X-DA8 E3X-DA9 E3X-DAB8 E3X-DAGS8 E3X-DAH8 E3X-DA44V E3X-DASTW
Connection method Connector type M8 connector | Connector
Weight (Packed state) | Approx. 55 g 659 Approx. 55 g
* For waterproof type only, voltage resistance is 500 VAC 50/60 Hz 1 min
amplifier unit Connectors Mobile Console
ltem Model E3X-CN11/21/22 ‘ E3X-CN12 ltem  Model E3X-MC11
Rated current 25A Supply volt- Charged with AC adapter
Rated voltage 50V age
20 mQ max. (20 mVDC max., 100 mA max.) [By connection with Connection |~ ted via adapter
Contact resistance | amplifier unit and connection with adjacent connector method
(except conductor resistance of cable)] Weight Approx. 580 g (Console
50 times (By connection with amplifier unit and connection with ad- | | (Packed state) | only: 120 g)

No. of insertions

jacent connector)

Material

Housing

PBT (polybutylene terephthalate)

Contacts

Phosphor bronze/gold-plated nickel

Weight
(Packed state)

Approx. 55 g Approx. 25 g

product.

For details of the Mobile Console, refer
to the instruction manual attached to the

E3X-DA-N
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Fiber Units

Through-beam fiber unit

Type/application

Long distance, general
purpose, Thin fiber, side

Flexible (break-resistant)

Chemical resistant

E32-T11, E32-T21,

E32-T12F, E32-T14F

E32-T81F

ltem view E32-T22B
. Operation -40° to 200°C (with no ic-
Ambient P , o , ing or condensation)
tempera- -40°C to 70°C (with no icing or condensation) - -
-40° to 110°C (with no ic-
ture Storage . ;
ing or condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible bending |25 mm min. (10 mm min. . . .
. L 4 mm min. 40 mm min. 10 mm min.
radius for 1 mm dia. fiber)
Fiber sheath material |Black polyethylene Vinyl chloride Teflon (*) covered
Protective structure IEC 60529 IP67
* Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.
Type/application Flexible
E32-T14LR
E32-T12R E32-T22R E32-T16WR Eggll g;’; E32-T24R E32-ET11R
Item E32-ET21R
. 5 o . . -25°C to 55°C
Ambient | operation -40° to 70°C (with no icing or con (with no icing or | -40° to 70°C (with no icing or condensation)
tempera- densation) condensation)
ture
Storage | -40° to 70°C (with no condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible bending

radius 1 mm min.
Fiber sheath material Mlxeq vinyl Black Mixed vinyl chloride Black Mlxe(_j vinyl
chloride polyethylene polyethylene chloride
Protective structure IEC 60529 IP67 IEC 60529 IP50 IEC 60529 IP67
Type/application Heat resistant
300 °C 200°C 150°C

Item E32-T61 E32-T84S E32-T81R E32-ET51 ‘ E32-T54
— 40030005 14010200°0 1401102000 T g 150G 0p

Operation | (with no icing or con- | (with no icing or con- | (with no icing or con- | , . .
tempera- densation) densation) densation) (with no incing or condensation)
ture

Storage | -40° to 110°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible bending
radius

25 mm min.

10 mm min.

35 mm min.

Fiber sheath material

SUS303

Fluororesin

Protective structure

IEC 60529 P67

*1. Since the heat resistance changes depending on the fiber area, refer to the external dimensions.
*2. For continuous operation, use the products within a temperature range of -40°C to 130°C
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Type/application Slot Sensor Narrchiv;/k\jnsnon Area sensing
E32-T22S
. E32-G14 E30-T24S E32-T16W E32-T16J E32-T16 E32-T16P
o o . - -25°C to 55°C
Ambient | operation -40° to 70°C (with no icing or con- (with no icing or | -40° to 70°C (with no icing or condensation)
tempera- densation) X
X condensation)
ure
Storage | -40° to 70°C (with no icing or condensation)
Ambient humidity Operating: 35% to 85% RH, storage: 35% to 95% RH (with no icing or condensation)

fae’:jrirS;SSIble bending 25 mm min. 10 mm min. 10 mm min. (25 mm max. for E32-T16 only)
. . Black Mixed vinyl . .
Fiber sheath material polyethylene chloride Vinyl chloride (black polyethylene for E32-T16 only)

Protective structure

IEC 60529 IP67

IEC 60529 IP50 (IP67 for E32-T16 only)

Type/application

Mapping Sensor

ltem E32-A03 ] E32-A04
Ambient Operation
tempera- -40° to 70°C (with no icing or condensation)
ture Storage
H . O, O, . 0, O,
Ambient humidity Operating: 35% to 85% RH, storage: 35% to 95% RH

(with no icing or condensation)

Permissible bending . .
. 1 mm min. 10 mm min.
radius
Fiber sheath material | Black polyethylene
Protective structure IEC 60529 IP50
Fiber Units with Reflective Sensor
Type/application | Long distance, general Coaxial Flexible (resists breaking)
purpose, thin fiber, side E32-D11, E32-D21,
ltem view E32-EC31 | E32-EC41 | E32-C42 E32-D32 E32-D21B, E32-D228B

Differential distance

20% max. of sensing distance

Ambient | Operation
tempera- -40°C to 70°C (with no icing or condensation)
U Storage
Ambient | Operation | 35% to 85%RH (with no condensation)
humidity | Storage | 35% to 95%RH (with no condensation)
Permissible bending | 25 mm min. (10 mm min. for . .
. o 25 mm min. 4 mm min.
radius 1 mm dia. fiber)
Fiber sheath material | Black polyethylene Vinyl chloride

Protective structure

IEC 60529 IP67

E3X-DA-N
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Type/application Flexible
Item E32-D12R E32-D22R, E32-D24R E32-D14LR, E32-ED11R E32-ED21R
Differential distance 20% max. of sensing distance
Ambient | Operation
tempera- -40°C to 70°C (with no icing or condensation)
Hire Storage
Ambient Operation | 35% to 85%RH (with no condensation)
humidity | Storage | 35% to 95%RH (with no condensation)

Permissible bending
radius

1 mm min.

Fiber sheath material | Mixed vinyl chloride ‘ Black polyethylene Mixed vinyl chloride Black polyethylene
Protective structure IEC 60529 P67
Type/application | Chemical resistance Heat resistance
150°C 200°C 300 °C 400 °C
E32-D12F
ltem E32-ED51 E32-D81R E32-D61 E32-D73
Differential distance 20% max. of sensing distance
-30°C to 70°C (with |-40°to 150°C *1(with |-40° to 200°C (with | -40°to 300°C *2(with | -40° to 400°C (with
) Operation | no incing or conden- | no incing or conden- | no icing or conden- | no icing or conden- | no incing or conden-
Ambient ; ; ; ; ;
sation) sation) sation) sation) sation)
tempera- -
ture -30°C to 70°C (with
Storage no incing or conden- | -40° to 110°C (with no icing or condensation)
sation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible bending
radius

40 mm min.

35 mm min.

10 mm min.

25 mm min.

Fiber sheath material

Teflon (*3) covered

Fluororesin

SUS

Protective structure

IEC 60529 IP67

1.

For continuous operation, use the products within a temperature range of -40°C to 130°C

*2. Since the heat resistance changes depending on the fiber area, refer to the external dimensions on page AB- for details.
*3. Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.

Type/application

ltem

Retroreflective Limited reflective Area sensing
E32-L25L,
E32-R21 E32-R16 E32-L25, E32-L25A E30-L24L E32-D36P1

5% max. of sensing

20% max. of sens-

Differential distance 20% max. of sensing distance . : ;
distance ing distance
-40°to0 70°C (withno | -25°C to 55°C (with | -40°to 70°C (withno | -40°C to 105°C * -40°to 70°C (with no
) Operation | icing or condensa- | no incing or conden- | icing or condensa- | (with no incing or icing or condensa-
tAmblent tion) sation) tion) condensation) tion)
empera-
turep -40°C t0 95°C (with | -40° to 70°C (with
Storage | -40° to 70°C (with no icing or condensation) no incing or con- no icing or conden-

densation)

sation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible bending
radius

25 mm min.

10 mm min.

25 mm min.

Fiber sheath material

Black polyethylene

Reinforced polyeth-
ylene

Black polyethylene

Protective structure

IEC 60529 IP67

IEC 60529 |P66

IEC 60529 IP50

* For continuous operation, use the products within a temperature range of -40°C to 90°C.
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Type/application

Limited reflective

ltem Model

E32-L56E1/E32-L56E2

Standard sensing object

Soda glass (SCG) having 7% reflection factor T=0.7 end face ra-
dius chamfering

Work inclination

20

Sensing position
accuracy

+0.1/-0.3

Differential distance

20% max. of sensing distance

Ambient | Operation |0°C to 70°C *
tempera- . .
e Storage -40° to 70°C
Ambient | Operation |35% to 85%
humidity | Storage 35% to 95%
Protective structure IEC 60529 IP40
Case Aluminum
. Cover SPCC steel sheet
Material
Lens Glass (BK7)

Fiber cladding | Fluororesin

* +200°C for short-time use.

Flexible fiber unit

The following fibers are available as flexible type (1 week). (Up to 10 sets) Contact your trading company for the prices, delivery

time and types.

Flexible fiber (R1) type
Through-beam Reflective model
Item Shape Model ltem Shape Model

M3 standard — i — Standard sleeve | E32-DC200BR
through-beam M3 screw E32-TC200AR length 90 mm o gézzoosﬁ?orw»""m)

Standard sleeve T
ifgt?\agg iﬁ:ve 90 mm (40 mm) :E)E;ZTCZOOBM? E32-TC200BR length 40 mm osen oan FozDoz00BER

| Standard sleeve
Standard sleeve | —@——=— } E32-DC200FR
jength 40 mm | M 1emmes | EG2-TC200B4R ongth 0 ___| By e
tandard sleeve
Standard sleeve M3screw 12.mmdia. | E32-DC200F4R
lenath 90 mm 00 mm (40 mm () E2 E32-TC200B4R length 40 mm mm da
g y<—>‘ TC200F4R 4
Standard sleeve - Coaxial 3 mm dia. E32-D32LR
length 40 mm M3 screw 9. mm dia. E32-TC200F4R 3 dia.
1
i i i ,
Narrow vision field | ==~ —==——"| E32-T22SR Coaxial 2 mm dia. o, | ES2D32R
3-mm dia.
35x [j— Coaxial M6 s E32-CC200R

Narrow vision field | ™ %=~ screw
(side view) E32-T24SR Limited reflective =m—— | E32-L24LR

Limited reflective 5 | E32-L25LR

Liquid surface 'E! E32-L25TR

E3X-DA-N
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Special compatibility of fiber units

Sensing distance (Unit: mm)

Amplior Stan- | Long fiber type |
" Il
Flvertype | “ype | Mode s R6 | R75 | R10\R125 Applicable model (default type)
uc
Super- E32-T11L/-D11L, E32-TC200/-DC200, E32-TC200B/-
122%;"5' 950 | 590 | 770 | 840 | 950 DC200B, E32-TC200E/-DC200E, E32-TC200F/-DC200F,
E32-TC200A4E32-T11/-D11
E32- Stan-
TC2008B dard 760 | 470 | 610 | 670 | 760 | | |
Super- ‘ |
high- 280 | 170 | 220 | 250 | 280 :ﬂIB:
speed 1 m increments in the range 6 m<I<20 m [I=2 m, I=5 m (E32-
Super-
long-dis- | 250 | 110 | 250 | 250 | 250 T11L/E32-T11/E32-TC200/E32-DC200 only) are standard
tance products.]
Super-
high- 90 40 90 90 90
speed
Super-
long-dis- | 100 70 | 100 | 100 | 100
tance
E32- Stan-
DC200F dard 80 | 55| 8 | 8 | 80
Super-
high- 30 20 30 30 30
speed

Fiber length vs. sensing distance

Through-beam fiber unit (assuming that  Reflective fiber unit (assuming that the fi-
the fiber length of 2 m is 100%) ber length of 2 m is 100%)

| \
\ \

o
o

o
o

Sensing distance (%)
3

Sensing distance (%)
o]
o

60 60 N
40 40
\
20 \ 20
025 10 20 30 40 0 2 5 10 15 20
Fiber length (m) Fiber length (m)
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‘ Different stainless steel tube length type ‘

Applicable model (If only L2 is specified) (Unit: mm)
E32-TC200F (tube diameter 0.9 mm) E32-TC200B, E32- Bending radi- | |, (1) Model
DC200F (tube diameter 1.2 mm) E32-DC200B (tube diameter us
5 E32F1C20072-SF3A3

2.5 mm) RS 10 E32-F1C20072-SF3A4

| L | s 75 E32-71C20072-SF3B3

:ﬂlﬂ: : 175 E32-1C2002-S[3B4

o ___ . 10 E32-f1C20072-S[3/C3
Can be produced | Tolerance: +1 mm when L>40 mm, +2 mm R10 20 E32-F1 C2002-SF3C4
‘within the range | when L>40 mm (L=90 mm, L=40 mm fios 125 E327C20072-SF3D3
10 mms<l<120 ! is a standard product.) ' 225 E32{1C20012-SF3D4

*1. "T" for through-beam type, "D" for reflective type.
‘ *2. Bor"F" at the end of E32-TC200B.
*3. "50" for 50 mm full length. Full length < 120 mm

Stainless steel tube front-end or root bent type

Applicable model

(When L1 and L2 are both specified) (Unit: mm)
E32-TC200B, E32-TC200F, E32-DC200F

_ Bending radi- | | 1 (x1) | L2(x1) Model

(When tube is bent at front end) (When tube is bent at 10 5 E32F1C20072-A13
root) 10 10 E32F7C20072-A14
: Length—————] o Lengh RS 15 5 E32{7C20072-A23
e aifie 4 ﬁ 15 10 E32{1C20072-A24
E : RO v 125 7.5 E32{7/C20072-B13
I 12.5 17.5 E32-F1C20072-B14
17.5 75 E32-F1C20072-B23
17.5 175 E32-F1C20072-B24
15 10 E32-1C20072-C13
Bending radius and L1, L2 dimensions (Unit: mm) R10 15 20 E32-[1C20072-C14
1 2 SUS tube full length 20 10 E32-1C20072-C23
Bend-  ontrol 20 20 E32-F1/C20072-C24
ing radi- No.| ! 2 3 4 SO 175 125 E32-F1C20072-D13
uss A 5 5 s 5 R12.5 17.5 225 E32-F1/C20072-D14
225 125 E32-f1C20072-D23
R7.5 B 125 | 175 | 75 175 120 max. 225 225 E32-{1C20072-D24

R10 c 15 20 10 20 — — ,

*1. "T" for through-beam type, "D" for reflective type.
R12.5 D 175 | 225 | 125 | 225 *2. Bor"F" at the end of E32-TC200B.

Note: Only the products of the above dimensions can be manufactured. If the
product is bent to other than the above dimension, the sleeve bender
E39-F11 (option) is available.

Type list based on bending radius and L1, L2 dimensions
(When only L1 is specified) (Unit: mm)

BendiSSg radi- | (1) Model
10 E32{7C20072}SF3A1
R5 15 E32-[1C2002-SF3A2
125 E32-[1C20072-S[3B1
R7.5 175 E32-f1C20073-S[3B2
15 E32-/1C20072-S[3C1
R10 20 E32-[1C200/2-S[3C2
175 E32-[1C2002-S[3D1
R12.5 225 E32-[1C2002-S[3D2

*1. "T" for through-beam type, "D" for reflective type.
*2. Bor"F" at the end of E32-TC200B.
*3. "50" for 50 mm full length. Full length < 120 mm
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NPN output

Model

Output transistor
Status

Timing chart

Mode selection
switch

Output circuit

E3X-DA11-N
E3X-DAB11-N
E3X-DAG11-N
E3X-DAH11-N
E3X-DA11V
E3X-DA6
E3X-DAB6
E3X-DAG6
E3X-DAH6
E3X-DA14V

Light ON

Incident light _:l_
No incident light —
ON T
orr— 1
ON
orr— L1
Operate

Release
(Between brown and black)

Operation
Indicator
(orange)
Output
transistor

Load
(relay)

LeON
(LIGHT ON)

Dark ON

Incident light
No incident light
Operation
Indicator
(orange)
Output
transistor

tl

ON T
OFF i —
ON
OFF N —
Operate

Release
(Between brown and black)

Load
(relay)

DeON
(DARK ON)

prd Oprar;tion Indicator
(orange)

Main
circuit

I

L
v

Black Loa
ol

4
T‘— Contre
1

1
%\Blue

output

1 12t024

vDC

Connector Pin Arrangement

@

Note: Pin 2 is not used.

elo)]

®

E3X-DA21-N
E3X-DA7

Light ON

Incident light
No incident Iight—q:
Operation  ON
Indicator OFF |
ON
orF— 1

(orange)
Operate

Output
transistor
Release
(Between brown and black)

t

Load
(relay)

LeON
(LIGHT ON)

Dark ON

Incident Iight:l_,_—
No incident light —
ON T
orr — I
ON
OFF —‘——
Operate

Release
(Between brown and black)

Operation
Indicator
(orange)
Output
transistor

Load
(relay)

DeON
(DARK ON)

pd Op;r_ation Indicator
(orange)

Main
circuit

112t024

VvDC

Note: Load resistance: 10Qmin.

E3X-DA11TW
E3X-DA6TW

Light ON

CH41/  Incident light

CH2 N incident Iight—q:

Operation  ON

Indicator OFF |
ON
OFF—:—

(orange)
Output
transistor
Load Operate
(relay)  Release
(Between brown and black)

t

LeON
(LIGHT ON)

Dark ON

CH1/  Incidentlight :l_,__

CH2 Noincident light —
ON T

orr — I
ON

orr — I

Operate

Release
(Between brown and black)

Operation
Indicator
(orange)
Output
transistor

Load
(relay)

DeON
(DARK ON)

Op_er;tion w4 Op;r;tion Indicator

Indicator
(orange)
Display

(orange)

Main
circuit

1 12t024

VvDC

o
)
L7
o
»J

Note: With E3X-DALJTW models, only channel 1 is output when set for area sensing operation.
LeON The range between the CH1 and CH2 thresholds turns ON
DeON The range between the CH1 and CH2 thresholds turns OFF (CH2 is always OFF)
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PNP output

Output transis- Mode selection

ezl tor Status g e switch

Output circuit
Incident light
No incident Iight—q:
Operation ON_I:
Indicator  QFF [ LeON

prd Op_er;tion Indicator (or;n_ge)
Brown
Light ON (orange) Display Q N

1
E3X-DA41-N Oupt| ON (LIGHTON) | | %
_: ‘ =a Control output
1
1

h

E3X-DAB41-N transistor  OFF =a Main — Black WU 1510 24

i

E3X-DAG41-N Load Operate oo Main & i2to
E3X-DAH41-N (relay) Release —
E3X-DA41V (Between blue and black)

E3X-DA8 | |

Incident light —
E3X-DABS
E3X-DAG8 o”p"e moident "g’: - T - . . Blue
E3X-DAHS Operal
E3X-DA44V ndicator e ||

(orange) T DeON
Dark ON Output ON

DARK ON Connector Pin Arrangement
transistor QFF _:_ ( ) : 9 ®® ®©

Load Operate

(relay)  Release
(Between blue and black)

Note: Pin 2 is not used.

Incident light ’—

No incident light
Operation  ON

Indicator OFF _‘__ LeON

Light ON (orange) o _# Operation Indicator (orange)
Output ON LIGHT ON B
el s I . 9 ﬂ—w
y

Load Operate N 1

(relay) Release !
E3X-DA51-N (Between blue and black) Main 4\ L Black Contro! 2P 121024
VDC

E3X-DA9 Incident light :l_,__

No incident light T
Operation ON_IT:*
Indicator OFF —

(orange)
Dark ON Output ON

transistor  OFF

Monitor output
1to5V Load

DeON . - JBlue

(DARK ON) Note: Load resistance: 10kQmin.

(see[note)

Load Operate

(relay) Release
(Between blue and black)

CH1/  Incident light

CH2 Noincident \ight—:—

Operation  ON T

Indicator

Light ON (orange) ~ OFF T LeON __ __ __
9 Output ON_: (LIGHT ON) Operation ##  # Operation Indicator (orange)

transistor  QFF L Indicator

(orange) 4
Load Operate ! Display | J N Y Brown

il

(el Relez"(sée t blue and black) + E S&';L’?H_»
etween blue an acl
E3X-DA41TW Main [ A Black L12t024

E3X-DA8TW circuit |: Control — vDC

output 2 Load|

CH1/  ncidentlight
CH2 Noincident light T

Operation ON _I:

Indicator  QFF [ DeON
(orange)

Dark ON Siana ON

DARK ON
trangistor OFF _:_ ( )
Load Operate

(relay)  Release
(Between blue and black)

tl

Note: With E3X-DALJTW models, only channel 1 is output when set for area sensing operation.
LeON The range between the CH1 and CH2 thresholds turns ON
DeON The range between the CH1 and CH2 thresholds turns OFF (CH2 is always OFF)

Connectors (Sensor I/0O Connectors)

S:r']%'ug{(fgb'e Class | Wire, outer [ Connector | , ..
®0 - i \EA’,',?W” jacket color pin No. pp
® O g I Bluge B Power sup-
rown
3 ‘- Black W © ply (+V)
White -
For DC ®
XS3F-M421-402A Power sup-
XS3F-M421-405A Blue ® ly (0 V)
XS3F-M422-402A ply
XS3F-M422-405A Black @ Output

Note: Pin 2 is open.

E3X-DA-N A-31



OomRrRon

Lens Unit
Shape Application Name Model Quantity | Applicable Fiber Beam spot characteristic
.| Long dis- E39-F3A+E32-C42
@ !ncrefised sens tance lens E39-F1 A total of '>
<® | ingdistance Units two pcs.: e ‘
A Oneeach E _i"d*‘ O: Spot diameter (mm)
dotoction drec- foremi- | E2T | 3 e e
@0 fon into side | side view unit | E39-F2 terand | —7% - g 1o B2 d Focal distance
) receiver 3 ‘ oE
view E32-T11 g o =
Conversion of E32-T61 o . 0.13
through-beam | Lens- E32-T81R 0.08 Oy
model into long | equipped re- | E39-F3 One set 6 -
distance reflec- | flective Unit .
tive model
Conversion of Reflective 2
o3 through-bea_m side view 0 4 12 16 20
o g model into side . E39-F5 1 E32-TC200A length | (mm)
. flective | cONVersion
viewre attachment
model
Detection at_o.1 E32-C42
to 0.6 mm dia. ) -
Small spot (3 mm dia.)
small spot !
D - lens unit E39-F3A 1
t e:ectlorljgto.5 (variable) E32-D32
sc;nalrln ST)OtIa. (3 mm dia.) -LBeam spot characteristic
Focal length 7 E39-F3A+E32-D32
mm E32-EC41 6
Detection at 0.1 E/ ]‘;r‘d*i] ‘ O : Spot diameter (mm)
mm dia. spot Iir:: Il.llrfi?m E39-F3A-5 1 3 Emer /S iengn
Detection at 0.5 (fixed) 81 SR wivldie P
mm dia. spot in E30-EC31 % o }j
7 mm focal 8 X
length 8 Lo
17 mm focal 6 ﬁ%/
length
Detection at0.2 | Long dis- E32-EC41 4
mm dia. spot | tance/small | e39-F38 ] 2
17 mm focal spot lens unit
length (fixed) 0 4 ] 12 16 20
Detection at 0.5 E32-EC31 length | (mm)
mm dia. spot
Short body for
space-saving, Long dis- i
’ max. 4 mm dia. |tance lens E39-F3C 1 Eggggi:
spot in long 20 | unit (fixed)
mm distance
Reflectors
Shape Name Sensing distance (default) Model Quantity Remarks
Reflectors 1.5m (150 mm) * E39-R1 1 Retroreflective model attached to E32-R16.
Small reflector 250 mm (25 mm) * E39-R3 1 Retroreflective model attached to E32-R21.

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Mounting Brackets Operating Instructions Sticker
Shape Applicable type Model Quantity Remarks Model Remarks
. K Apply this seal to near the
E3X-DA-N series | E39-L143 E39-Y1 sensor.
1 -
E3X-DACV E39-L148 End Plate
Shape Model Quantity
E32-T16 E39-L4 1* Attached to the product.
PFP-M 1
E32-T16P E39-L94 2
* For the through-beam type, please order two pcs. for the emitter and receiver.
Note: For details, refer to "Mounting bracket list".
Protective Spiral Tubes
Shape Application Model Tube length Applicable Fiber
E39-F32A5 500 mm E32-DC200E E32-D21 E32-DC200F(4)
E39-F32A 1m E32-D21R
E39-F32B5 500 mm E32-T21L E32-TC200F(4) E32-TC200E
E39-F32B 1m E32-T21 E32-EC31 E32-T21R
i i E39-F32C5 500 mm
For protection of fiber E32-T11L E32-T11 E32-TC200 E32-T51
E39-F32C 1m E32-TC200B(4) E32-T11R
E39-F32D5 500 mm
E32-D11L E32-D11 E32-DC200 E32-CC200
E39-F32D im E32-DC200B(4) E32-ED51 E32-ED11R
Other Accessories
Shape Application Name Model Applicable Fiber Remarks
l_Jsed for free cutting of Fiber Cutter| E39-F4 All fiber unit models that enable free | Attached to the fibers
fiber cut that can be cut freely.

E32-T21L E32-DC200E E32-T22L

Attach- E32-DC200F(4) E32-TC200E E32-D33
Attachments for small ments for E32-T22 E32-ED21R E32-T22R E32-D21
/ diameter fibers for in- : E39-F9 E32-TC200F(4) E32-D32 E32-T21 E32-D24
/ sertion into amplifier | Small diam- E32-T24 E32-D24R E32-T24R E32-R21
eter fibers E32-D21L E32-EC31 E32-ED21R E32-A03

E32-D22L E32-A04 E32-D22R
E32-T11L E32-T14 E32-T12L E32-G14

: E32-T17L E32-D11L E32-TC200
/& Used for adding to fiber F'b?r Con E39-F10 E32-DC200 E32-TC200A E32-DC200B(4)
= nector E32-TC200B(4) E32-D14L E32-T14L
E32-D12
Used for bending the Sleeve E39-F11 E32-TC200B(4) E32-TC200F(4)
sleeve of sleeved fiber Bender E32-DC200F(4)
Application

Prevention of fiber unit Protective E30-T61
mounting section from Attachment E39-K2 E32-T84S
breakage E-39-K2

D
E32-T84S
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Lens Unit
Name Long distance lens units
Application Increased sensing distance
Model E39-F1
Through-beam I;
Sensor
type I
Item
Applicable Fiber E32-T11L E32-TC200 E32-T61 E32-T11 E32-ET11R E32-T81R
Super-
Sens- long-dis- 4,000 mm 4,000 mm * 4,000 mm * 4,000 mm * 4,000 mm * 2,600 mm
ing tance
E3X-DA-N . "
dis- | Standard |3,200 mm 4,000 mm 3,400 mm 3,600 mm 3,700 mm 2,100 mm
tance Super-
high-speed 1,200 mm 2,100 mm 1,300 mm 1,300 mm 1,400 mm 750 mm

Standard sensing object

Opaque: 4 mm dia. min.

Directional angle

5 to 40°

Differential distance

Ambient temperature

Use the unit within the operating temperature range of the fiber used. When used with E32-T61, use
the unit within the range -40 to +200°C.

Tube:

Brass

Material

Lens

Optical glass

* These models allow a longer sensing distance because their optical fiber length is 2 m.

Name
Application
Model

side view unit

Conversion of detection direction into side view

E39-F2

Through-beam

Sensor wj:
type -_—
Item IEHBJ:
Applicable Fiber E32-T11L E32-TC200 E32-T61 E32-T11 E32-ET11R E32-T81R
Super-
Sens- |'ong-dis- | 900 mm 800 mm 570 mm 780 mm 500 mm 350 mm
ing tance
E3X-DA-N .
dis- | Standard |800 mm 700 mm 450 mm 660 mm 400 mm 280 mm
tance Super-
high-speed 400 mm 300 mm 170 mm 250 mm 150 mm 100 mm

Standard sensing object

Opaque: 3 mm dia. min.

Directional angle

20 to 60°

Ambient temperature

Use the unit within the operating temperature range of the fiber used. When used with E32-T61, use
the unit within the range -40 to +200°C.

Tube:

Brass

Material
Lens

Optical glass
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Name Reflective side view conversion attachment unit
L Conversion of through-beam model into side view
Application .
reflective model
Model E39-F5
Reflective model
Sensor g
type “Lo
ltem I S
Applicable Fiber E32-TC200A
White pa-
PET SUPET™ 14 t5 130 mm (100 x 100 mm)
long-dis-
Sensing | tance
distance -
White pa-
SebeRloN] | (BIEe e per Stan- |1 to 120 mm (100 x 100 mm)
sensing
. dard
object)
White pa-
per super- |2 to 45 mm (100 x 100 mm)
high-speed
Differential distance 20% max. of sensing distance
Ambient temperature -40° to 70°C (with no icing or condensation)
. Base: Brass
Material
Reflector: Stainless steel
Lens Unit (E39-F3] series)
Name Spot lens unit
Spot diam- Adjustable in | Adjustablein | Focallength | Focallength | Focal length | Focal length
P oter the range 0.5 | therange 0.1 | 7mm 0.5mm | 7mm 0.1 mm | 17mm0.5mm [17mm0.2mm | 4 mm max. at 0 to 20 mm
to 1.0 mm dia. | to 0.6 mm dia. | dia. fixed dia. fixed dia. fixed dia. fixed
Item Model E39-F3A E39-F3A-5 E39-F3B E39-F3C
Applicable fiber type E32-D32 E32-C42 E32-EC31 |E32-EC41 |E32-EC31 |E32-EC41 |E32-EC31 |E32-EC41
. Tube: Aluminum
Material -
Lens Optical glass

Protective Spiral Tubes

E39-F32A5 | E39-F32A ‘E39-F3285‘ E39-F32B E39-F32C5‘ E39-F32C ‘E39-F32D5 E39-F32D

T

Model

Sensor

type {%
7

[ (4 |
|/a//8/4 //;{// V//8))/8/8/8/0)

ltem Head connector ~ Tube End cap
Ambient temperature | Operating/Storage: -40 to +150°C (Use the fiber placed inside within the operating temperature of that fiber)
Ambient humidity Operating: 35% to 85% Storage: 35% to 95%

Bending radius 30 mm min.

Between head connector or end cap and tube: 1.5 Nm max., tube: 2 Nm max.
Tube: 29.4 N max.

Tensile strength

Compression load

Head Brass nickel plating
et connector
a
End cap Brass nickel plating
Tube Stainless steel (SUS304)
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Hysteresis vs. sensing distance
Reflective model

Repeated accuracy vs. sensing distance
Reflective model

E32-D11L E32-DC200
E 80 Sensing object: White paper g‘gg Sensing object: White paper /
Tn’ 251 D‘is(ance ﬁystgresis ; ‘FXA \
D | i o 80— —-
Madirid ity
A igh- —|
+% 20 — / 8 ION / spgeed
£ Standard 3/ / S 60
15 3 50 / /\
/ E3 / / Standard
, Super- /] o 40 /
10 high-speed —#* 30 /
5 v4 g P! Super- 20 S:per-
; 4/ long-distance 10 = long-distance
0 |
100 200 300 400 500 0 20 40 60 80 100

Distance (mm)
Monitor output vs. distance
(In standard mode)

Through-beam Reflective model

Distance (mm)

E32-TC200 E32-DC200
s 6 s
2s Zs
E 3 \
_é 4 .é 4 \
gl N\ g\

5 \ 5 N

~_]

0 50 100 150 200 250 300 0

Distance (mm)

Connection

10 20 30 40 50 60 70 80 90100

Distance (mm)

Connection with linear sensor controller KBNX-VD2[]

K3NX-VD20)
OaDataCalaBabal

Monitor output Orange
12 VDC, 80 mA *

0V Blue
E3X-DA-N

Nomenclature:

* Use this service power supply for the Sensor with reference to
the power consumption of each Sensor.
Note: 1. Various I/0O Units are available for the K3NX. Select an
appropriate output type depending on the application.

2. For details about the K3NX, refer to the KBNX Datasheet
(N084) or the KBNX Operation Manual (N90).

3. This wiring is for the K3NX, with DC power supply
specifications and the Monitor (Analog) Sensor with DC
power supply specifications. Check respective power
supply specifications before wiring them.

amplifier units

Standard, monitor-output, mark-detecting, infrared, and
water-resistant models

Setting Buttons
TEACH (O]
MODE (O>

Lock Button Level Display

Operation Indicator (orange)
ON when output is ON.
OFF when output is OFF.

Operation Mode Selector
Use to switch between
Mode Selector

Use to select SET,
ADJ, or RUN mode.

Light ON and Dark ON modes.

Twin-output models

Setting Buttons
TEACH <{OJ
MODE [O)
[TEACH _MODE.

SETADJRUN o
T CHIC=CH2
—1

Lock Button Level Display

Channel-selection Switc
Use to switch between
channel 1 and 2.

Operation Indicator (orange)

ON when output is ON.
Mode Selector
Use to select SET,
ADJ, or RUN mode.
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TEACH

MODE *@ @
@ To reset to zero again: *
¥

Operation
General
Changing the Display (RUN Mode) Zero-reset (RUN Mode)
\ 2 Set the mode selector Digital incident level (4000 max.)
Set the mode selector Digital incident level (4000 max.) to [RUN]. —_
o . s Rl
—= OB
(Factory-set to RUN) um'

®

TEACH

@<e

Digital Percent To return the initial digital incident level: l
TEACH MODE

MODE

©
+

Hold down
both for 3

Note: There is no limit on the number of times zero-reset can be used.

®

Initial Reset (SET Mode)

Analog incident level and threshold
* MODE

@ TEACH MODE

Set the mode selector

to [SET].

®

@ Manual Tuning (Fine Sensitivity Adjustment) in ADJ Mode
. P . . . TEACH
Perform fine sensitivity adjustment after teaching and manual tuning ‘ Q)
(without using the teaching function) in the way shown below: T Wl
0D A oHES
Twin-output Models
Select the channel to be ¢MODE ¢MODE
adjusted using the channel @ @
selection switch. ‘ ‘
o ke Cancel Execute initial reset
Set the mode selector Fine sensitivity adjustment
to . TEACH MODE
—_—
ADJ
Sensitivity increment Sensitivity decrement
with threshold decrement with threshold increment

The items displayed in ADJ mode vary with the display
setting in RUN mode.

RUN mode ADJ mode
Digital incident level | === | Digital threshold
Digital percent — | Digital Percent
Analog value = | Analog value
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Setting Functions in SET Mode

Set the mode selector

" — NEEEE] [
| S—

There are four different sensitivity settings. Refer to page AB- for
details.

Digital incident level display

*MODE

@ © — |Sensmg function |D|splayed as "F". |

Standard (factory-set)

!w

Super-long distance

= =
m m
> >
[+ o
IE I

Super-high speed E

TEACH

@f

A
'MODE

@ © — |Timer function

Displayed as "t".

0 (Factory-set)

TEACH l Adjustable in 1-ms units for

@ 01020 ms and in 5ms unts

for higher.

200

TEACH

@f

v
MODE

@ © — | Flashing setting

Displayed as "L".

:

OFF (factory-set)

<«

@)

=
E
L]

TEACH

?

v MODE

@s} © —> |Hold setting

Displayed as "H".

W

OFF (factory-set)

TEACH l
TEACH l

TEACH

e

Peak

B

Bottom

Available with: E3X-DA21-N
Monitor E E3X-DA51-N
onitor Focus E3X-DA7
E3X-DA9
(A)
4

@f

'MODE

> Display orientation
@ @ | setting

Reversing display |

L

Standard (factory-set)

@ |
E¢
]

GRS
n@g
@
L

TE

v
Lo0E Setting lower Alternates between
> | limit for monitoring | "A-LO" and setting value.
(Factory setting) ‘

=5 =5 A\ternates =

o _ ) Y
OR-LTjesl] 0
TEAZH@ l In units of 100 from 0

Altenates

(x|

o - =0 I
e TEACH .

= = <7 Alternates =7 .’ ST

) n Y
O -} T =02 R

TEACH

Y Alternates ST

v
O - L e ol R T

TEACH

>
[+
X
p—

O

NOE Setting upper Alternates between
@ @ > | limit for monitoring | "A-UP" and setting value.

v

(Factory setting) .
= = temates S
L T AN}

O - AP oM T
TEAZ*@l In units of 100 from 4,000

= A\temates ~

LN (| 0000
O - P o250

al

Altern
R HAJRL 20T
=) g R
TEACH l
Altern
o - “nlg] T
L =) L0
TEACH I

Note: It is not possible to set an upper limit
that is lower than the lower limit.

Note: It is not possible to set an lower limit
that is lower than the upper limit.
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Twin-output models
Setting Functions in SET Mode

Set the mode selector

v MODE

@ © — |Sensing function |DiSpIayed as "F". |

—
Standard (factory-set)

Super-long distance IEF

Super-high speed Hml

© ------->

> €-mnnna-

@ Area Sensing
Area sensing is possible using the threshold values

|
|
|
|
I for channels 1 and 2.

: - If channel 1 is set to L/ON, output turns ON when
| theincident level is between the thresholds.

I - If channel 1 is set to D/ON, output turns OFF

: when the incident level is between the thresholds.
|

|

|

The result is output to control output 1.
(Control output 2 is always OFF.)

There are four different sensitivity settings. Refer to page AB- for
— QEERH] 1 reaon e
SET
— Digital incident level display|
# (B) (A)
Setting the Changing the | 4 H
operating mode operating mode : N
The operating mode for the channel set : ;MODE
with the channel-selection switch can be - - - o
changed. @ © —» |T|mer function |D|splayed as "t". |
Changed using the channel-selection switch ;
—
Channel 1 Channel 2 TEACH lAd}umb\einj-msunitsjovo
; ; @ }gﬁﬂgypé 'and in5-ms units
Lon [ L af] | von S Al 200 Bk 20
(Factory setting) (Factory setting) TEACH
TEACH TEACH I
@ @ ©
@ © —» | Flashing setting | Displayed as "L". |
— — OFF (Factory-st)

v TEA?@
MODE
(@s>[0> — |Hold setting | Displayed as "H".|

—
OFF (Factory-set)

-

Bottom

4 MODE

@ © —» | Eé?t‘i’,%' °"e"tat'°"| Reversing display

1
Standard (Factory-set)
oo QAEZ]
TEACH

E3X-DA-N
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General

| When teaching is performed (SET mode)

* The four types of teaching given below are available.
* Once setting is made, operation is performed in the preset status thereafter. When a teaching error occurs, the level indicators
flash in red. Restart setting from the beginning.

Twin-output models only ‘Select the channel to be adjusted using the channel selection switch. cHimr—ictxz

‘ Set the mode selector to[SET].  Sggr——

Maximum Sensitivity Settin -
y 9 Péﬂf: Operation
Proce- .
dure Operation 1 | Set the mode selector to SET. ser
1 | Setthe mode selector to SET. ST %
| —
Press the TEACH button for 3 TEACH - ‘
2 | seconds min. QJ @ 5 | With the work present, press the Bbjecl
SET button once (about 1 s).

Setting is completed when the (red) TEACH
red-lit level indicators turn to

O
®

8 green. Then they return to the nd
digital incident level display. EI:D 3 | The level indicators are lit red. <red)
(green)
4 | Setto RUN mode. RUN %
—m
. . . . If no work is pending, press the 1
One-point without-object teaching 4 | SET button once (about 1 s).
P - .
dire Operation TEA°:|H O
1 | Set the mode selector to SET. seT Setting is completed when the

5 | dreen indicators are turned ON. HMI
é Then they return to the digital in- (green)
: cident level display.

Press the SET button once 6 | Setto RUN mode. BN

2 —ma
(abOUt 1 S)' Note: With and without work may be in any order.
TEACH . . . s .
(0] @ Pin-point teaching (for positioning)
Setting is completed when the Péﬁf:' Operation
3 red level indicators are turned (rec)
ON. They then return to the digi- uml 1 | Setthe mode selector to SET. i —
tal incident level display.
4 Set to RUN mode. RUN %
—/—m . .
If no work is pending, press the
% 2 | SET button once (about 1 s).
TEACH
5 The threshold is automatically Object] — :
set with the object. 3 | The level indicators are lit red. Ued)
ON |
Qutput I é
Note: If one-point teaching is not available because the difference in level is too Place the object in the desired m
fine, try two-point teaching. 4 | position, and press the TEACH e
. button for 3 seconds min.
Operation Mode Selector —
Operating mode Operation @ @
; Setting is completed when the
Light ON LeON .
g +m— (Factory-set) green indicators are turned ON.
Dark ON DeON f— 5 Then they return to the digital in- UMI
; : indica. (green)
There is no operation mode selector for twin-output models. cident level d|§play. (R‘?d “:]dlca
. : . : . tors start flashing if setting is not
Two-point With/Without-object Teaching OK)
6 | Setto RUN mode. — -
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| Correct Use

Amplifier units

Design

Power ON

The sensor is ready to sense an object within 200 ms after turn-
ing the power ON. If the load and sensor are connected to differ-
ent power supplies, always turn on the sensor power first.

Mounting

Connection/removing of amplifier units
(Connection)

1. Install the units one by one to the DIN rail.

(Removing)

Slide one unit away from the other and remove them one by
one. (Do not remove the connected units together from the
DIN rail.)

Note: 1.When the amplifier units are connected to each other, the
operable ambient temperature changes depending on the
number of connected amplifier units. Check "Ratings/Per-
formance".

2.Before connecting or removing the units, always switch
power off.

Fitting of Mobile Console head
When fitting the Mobile Console head, a 20 mm or more clear-
ance is needed on the left side.

20mm

Use of Mobile Console
For the twin output type (E3X-DACICITW), up to 16 channels
(eight E3X-DACJCITW units) can be set from the Mobile Con-
sole E3X-MC11. (Note that the operation mode and area de-
tection cannot be set.)

Adjustment

Mutual interference prevention function

The digital display value may vary due to the light from the
other sensor. In that case, low the sensitivity (raise the thresh-
old) to stabilize detection.

EEPROM Write Error

If a write error occurs (operation indicator starts flashing) due
to power-off, static electricity or other noise in the teaching
mode, perform teaching again.

Optical communication

When connecting the amplifier units, assemble them in close
contact. During operation, do not slide or dismantle the ampli-
fier units.

Hysteresis adjustment

The Mobile Console allows hysteresis adjustment, but note
that the unit may not operate properly if the hysteresis setting
is lower than the factory value.

E3X-DA-N
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Amplifier Unit Connectors

Installation

Connector installation

1. Insert the Master or Slave Connector into the amplifier unit
until it clicks into place.

Insert
2. Link amplifier units to each other after the master and slave
Connectors have been inserted.
3. Apply the supplied seal to the non-connecting surface of the
master/slave connector.

Sticker Sticker

Note: Apply seal to the grooved side.

Removing Connectors

1. Slide the slave amplifier unit (s) on which the connector
must be removed from the rest of the group.

2. After the amplifier unit (s) has been separated, press down
the lever on the connector and remove it. (Do not attempt
to remove connectors without separating them from other
amplifier units first.)

Press down

Remove

Mounting End Plate (PFP-M)

Depending on the installation, an amplifier unit may move dur-
ing operation. In this case, use an end plate.

Before installing an end plate, remove the clip from the master
amplifier unit using a nipper or similar tool.

Cl

lip

The sensor bottom is also equipped with a clip removing

mechanism.

1. Insert the clip to be removed into the slit underneath the clip
on another amplifier unit.

When fitting the Mobile Console, set the end plate in the guide
as shown in the following figure.

End Plate

Tensile stress for connectors (including cables)
E3X-CN11, E3X-CN21, E3X-CN22: 30 N max.
E3X-CN12: 12N max.
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Fiber Units

Installation

Torque

The tensile force applied to the Fiber Unit should be as fol-
lows:

Screw-mounting Model Cylindrical Model

Spring mounting clip Retaining screw (flat head or sunken h

Toothed washer (M3 max.)

[ L] 59 5

Nuts
(attachment)

Fiber Units Clamping torque
M3/M4 screw 0.78 Nm max.
M6 screw/6 mm dia. 0.98 Nm max.
column
1.5 mm dia. column 0.2 Nm max.

2 mm dia./3 mm dia. 0.29 Nm max.

column

E32-T12F 5 mm dia.

Teflon model

E32-D12F 6 mm dia, | 0 C M max.

Teflon model

E32-T16 0.49 Nm max.

E32-R21 0.59 Nm max.
Up to 5 mm to the tip: 0.49 Nm max.

E32-M21 More than 5 mm from the tip:
0.78 Nm max.

E32-L25A 0.78 Nm max.

E32-T16P E32-T16PR

E32-T24S E32-L24L

Ea2-Losl E32-Tiey | 029 Nmmax

E32-T16JR

E32-T16W

E32-T16WR 0.3 Nm max.

Use a proper-sized wrench.
\ )

Fiber Connection and Disconnection

The E3X amplifier unit has a lock button. Connect or discon-
nect the fibers to or from the E3X amplifier unit using the fol-
lowing procedures:

1. Connection

Open the protective cover, insert the fibers according to the fi-
ber insertion marks on the side of the amplifier unit, and lower
the lock button.

Lock Button Insertion position

10.7mm

2. Disconnection
Remove the protective cover and raise the lock button to pull
out the fiber.

Protective cover

Unlocked
Locked

Note: To maintain the fiber properties, confirm that the lock
is released before removing the fiber.

3. Precautions for Fiber Connection/Disconnection
Be sure to lock or unlock the lock button within an ambient
temperature range from -10°C to 40°C.

(@ Cutting Fiber
Cut a thin fiber as follows:

Thin fiber
attachment
(E39-F9)

An attachment is

® temporarily fitted
to a thin fiber be-

fore shipment.

/4

Temporarily
fitted

Secure the attach-
ment after adjust-
® ing the position of

it in the direction
indicated by the
arrow.

Insert the fiber to
® | be cutinto the
E39-F4.

Three holes for
standard fiber
(2.2-mm dia.)

Approx. 0.5 mm

Finished state

@ | (proper cutting

- ? Insertion direction
state)

Note: Insert the fiber in the direction

E3X-DA-N
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(@ Connection

* Do not strain the fiber unit, e.g. do not apply tensile or com-
pression force. (Within 9.8 Nm or 29.4 Nm) Use special care
since the fiber is thin.

* The bending radius of the fiber unit should exceed the per-
missible bending radius given in "Type/standard price" and
"Ratings/performance".

* Do not bend the edge of the fiber units (excluding the E32-
TOR and E32-DCIR).

Amplifier Unit i Fiber Unit

20 mm min.

* Do not apply excess force on the fiber units.

Fiber Unit

/. Nylon wireholder
/

Q&N Fr

LI U U

* The fiber head could be break from excessive vibration. To
prevent this, the following is applied:

A one-turn loop can
absorb vibrations. —=|

(3 E39-F11 Sleeve Bender

* The bending radius of the stainless steel tube should be as
large as possible. The smaller the bending radius be-
comes, the shorter the sensing distance will be.

¢ Insert the tip of the
stainless
tube to the sleeve
bender and bend R125mm
the stainless steel r7.smm
tube slowly along
the curve of the
sleeve bender (re-
fer to the figure).

steel 1.2-mm dia. max

1.3-mm dia. min.
R10mm

R5mm

Fiber tip position mark

Stainless steel tube

\
~ Do not bend here.

@ Heat-resistant fibers (E32-ED51, E32-ET51)
* The bending radius should be 35 mm up.

* The fiber connector E39-F10 cannot be used for extension.
* +130°C max. for continuous operation at high temperature.
The upper limit of the short-time operable temperature is

+150°C

(5 E32-T14/E32-G14

The presence of a reflective object at
the front ends of the lenses may
place the unit in an incident state. In
this case, apply the supplied black
seals to the front ends of the lenses.

Sticker

(8) Wafer sensor (E32-L25 (A))

¢ Insert the fiber with a white line into the emission side of the
amplifier.

* When installing the sensor head, tighten it to the 0.78Nm
torque.

* Do not expose the sensor to water.

(@ Supplied slit for E32-T16

When using the supplied slit, peel off Example

the back paper and apply it along the E32-T16 sensing head
outline of the sensing surface. For
use at 45 mm or less, always fit a slit
of 0.5 mm width.

Attachment
< Slit sticker

E32-M21
Set the four fibers at a sufficient distance to avoid interfering
with each other.

Adjustment

E32-G14

Because of a short sensing distance, the incident level be-
comes excessive, disabling "without-work teaching". Use
with/without-work teaching.
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Accessories

Use of E39-R3 Reflector

1. When using an adhesive tape on the rear face, apply it after
washing off oil, dust, etc. with detergent from the place of
application. The reflector cannot be installed if there re-
mains oil, etc.

2. The E39-R3 cannot be used in places where it is exposed
to oil or chemicals.

Protective Spiral Tubes
1. Insert a fiber to the protective spiral tube from the head con-

nector side (screwed) of the tube.

Protective Spiral  Fiber Unit

Tube

2. Push the fiber into the protective spiral tube. The tube
should be straight so that the fiber is not twisted when in-
serted. Then turn the end cap of the spiral tube.

Fiber Unit

Protective Spiral
Tube

3. Secure the protective spiral tube at a suitable place with the
attached nut.

Mounting Panel .
Hexagon clamping nut

o m—
/ .\\Fiber Unit

E39-F10 Fiber Connector
Fit the connector in the following procedure.

O}

®

NS
Splice
Fiber U / P!
Retention unit \

K

S

Retention unit

Fiber Unit

Fiber Unit

Fiber Unit

* The fiber units should be as close as possible when they are
connected. Sensing distance will be reduced by approxi-

mately 25% when fibers are connected.
Only 2.2 mm dia. fibers can be connected.
Operating Instructions Sticker E39-Y1
* Apply this seal next to the sensor.
* (1 English and 1 Japanese stickers per set)

* Material: (Front) Paper, (rear) adhesive tape

Japanese Sticker

L
[ 100

TR AN 2T KN DA N S RER R L
1-QHEW 3 F-RrEE

OMRC

. FIHEE

62
Protective Toothed washer
Spiral Tube
==
o I N Tt ]
4. Use the attached saddle to secure the end cap of the pro- Ty
tective spiral tube. To secure the protective spiral tube at a —
position other than the end cap, apply tape to the tube so
that the portion becomes thicker in diameter.
i 100 i
Elgiral Flbsar &mpifler E3X-DA-N Sedas Guilsk Referancs OMROHN]| |
“.ham= | R5ensibdty Settingf Tecching] 15. Tee' Reset | GIMcplzy Sati-g
[ PT— .3-,,_.,- ik ! i -
1 1 T
& [\ e i | B
{ ottt [ et el i !HE JE w
E e Fainl .\'\-'Ih:u.'. Chiszi=eZatio FUL' oz : 1 ]
E i Fon: .\'-;lru. thes -b' S i |
End cap ;I;a;u;l___-lﬂ M d e Jv
Adpistu ant - - "Eii_fr"__"r‘a
ug TehCuwe |2 . ' T . T 62
bzl ® . B R B @ @@ |
ALl 2l ' i | o5 e | I rieA ] MEE e |i-m
B ] i e oAz 000
i “hul Bonn ot E e FFa v
: E = ey Al TIPS L
‘I-é;.e-s__'_\,l'..c. urcson, Do Chkp oy 22w, S0arcand, ey (Feve=ly 07) ;!.;: \Lonz Clecanse, -
[ B e=lPor
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Amplifier Units

prewired
E3X-DA11-N E3X-DAG11-N E3X-DA21-N

With Mounting Blanket Attached

44.9 x 3 = 14.7 Incident level display

E3X-DAH11-N E3X-DAB11-N E3X-DAB41-N  [—i71s T ey

E3X-DA41-N E3X-DAG41-N E3X-DA51-N 1305 S

E3X-DAH41-N E3X-DA11D s ] é
gy

Operation Indicator

CAD file

E3X_05

64.3
Two, 10— 38.6 53
2.4 dia. |
-
(] ( Q Mounting Holes
] BT / 2M3
8 . 315
i % 9T9 &= T o )
107 | 10.75 1ej
41 q: )
! f Ho‘\e i;)r
—22.4 16 ——j communi— 1~ 2.4
l—13 34.8 AR * 1. The Mounting Bracket can also be

Two, 3.2 dia. holes
3.4

Mounting Bracket (E39-L143)SUS304

stainless steel, sold separately

4.4

TL;J
is

a

C‘b,ﬁ} ed

SV

L—zm—w—m—»‘

used on side A.
E3X-DA11-N/DA41-N/DAB11-N:

A 4-dia., 3-conductor, vinyl-insulated

round cable (conductor cross-sectional area:
0.45 mm?; insulation diameter: 1.1 mm) is used.
E3X-DA21-N/DA51-N: A 4-dia., 4-conductor,
vinyl-insulated round cable (conductor cross-
sectional area: 0.2 mm?; insulation diameter:
1.1 mm is used.

*2.

Amplifier units with Cables, Water-resistant Models
E3X-DA11V
E3X-DA41V

CAD file
With Mounting Blacket Attached
30.05 X Incident level display
25.95 Threshold level display “p
T V\lcheranaf [/ s
(L A wwee Ty =

Operation indicator

|e—12 —»|

40

Two, 2.4 dia.

9.9

e © —wle 00—+

39 34 43

115
Mounting Holes
2-M3

cal

! communications

6.6
Mounting Bracket (E39-L148)

5.4 SUS304 stainless steel, sold separately

[

(YA

1 [

[ WNH%
o

== |

* 1. The mounting Bracket can also be used on side A.

* 2. 4-dia., 3-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mm?; insulation
diameter: 1.1 mm is used.
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With Mounting Blanket Attached

Amplifier units with Cables, Twin-output Models CAD file E3X_05
ESX-DA1 1TW 1715 #4.9 x3=14.7 Incident level display
E3X-DA41 TW ; Threshold level display
13.05— (A)*1
S /
—BE8E e
S phpp
Operation Indicator
s 64.3
Tio, 24 d. r«1‘oa 366 53
% l / Mounting Holes
— o BT 28
8 A 315 E
¥ =1 3 | ? , ?
I h 9.9
107 ! 10.75 16—
. |
/R / oy
? \ cgmmuni-
224 16— cations 2.4
+—13 34.8 — 4
Two, 3.2 dia. holes Mounting Bracket (E39-L143)SUS304
stainless steel, sold separately
3.4 a4
TLJ ‘iji, 5 * 1. The Mounting Bracket can also be used on side A.
- L J [ L B * 2. A 4-dia., 4-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mm?; insulation

diameter: 1.1 mm) is used.

L—zm—w—w—»‘

Connector type

Incident level display CAD file
E3X'DA6 E3X'DAG6 Operation Indica“OrThreshoId level display
E3X-DA7 E3X-DAH6 —
E3X-DA8  E3X-DAB8 e f
E3X-DA9 E3X-DAG8 o
E3X-DAB6 E3X-DAH8 13.05
E3X-DA6D S T e 14y
‘k104>‘ 3— 64.3
Two, 2.4 dia. ‘ ‘
| —
"/ N
=11
I fTnal Z T 315
[ — 14
9 919 ED ﬂ‘_’ = Jr
10.7
1 32 =I5 ; 5%
4—1«1.8 386
~—13 36.7 . o
Hole for optical communications
5189, 1g
1.7
[ =t
vz gL o L
t =]l

CAD file E3X_07 CAD file
Dimensions with Master Connector Connected Dimensions with Slave Connector Connected
71 | 71 |
67.5 | 67.5 |
64.3 | 64.3 |
E3X-CN11: ‘
T 4.0 dia. f . )
E3X-CN21: / 3X-CN12: 2.6 dia.
—/ 4.0 dia. rﬁ E3X-CN22: 4.0 dia.
= 1] —
315 315 =
c=mm ) 0 B @@ ED il |
'| - 17.
15 — 12.95 | 15 ] 12.95
$ﬁ_ﬁ d / | o Lﬁ—b 4 }
18 AT 18 3
5.13.9 0] 5.13.9 4.8

E3X_08

E3X-DA-N
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Amplifier Units M8 Connectors, With Mounting Bracket Attached CAD file E3X_11
Water-resistant Models 19X 3147
_ 30.05 - - ! )
E3X-DATV
E3X-DA44V also be on side A.
_\\iocaahet [( T
R T i
Operation Indicator \ (A)* 1
81.5 |
f—12—+| 6.9 40
Two,
2."Z°dia. —_— T
J% %n 4
\ b7 i
\ J* M8
—:374{%} N i i
Ll Te e R i (6]
9.9 O 1
10.7 ‘ 1.2
' | SN pedi !
] t ; 0
ole for
39 34 43 ~—23.9 16— optical
l14.4 37 | communi-
’ cations
l+-11.5 67.2 11—
Mounting Bracket (E39-L148), Sold separately
23.9 16— SUS304 stainless steel
Two, M3 3.4 5.4
- Wi ) h
@fL ﬁ“ DT i e [
16— W =
ol [C [l 1 E
54 34
Amplifier units with Standard Connectors, Threshold level display CAD file E3X_06
. Operation Indicator
EW)I? [C))xtp_lL_J\;VMOd@S Incident level display
3X-DA6 FI
) ‘ Y- ¥ g I
E3X-DASTW 00 00 00 00
I
13.05
[«—17.15
4.9x3=14.7
10— 31— 64.3 |
"7 ‘ Two, 2.4 dia. ‘ ’— ‘
i 3
1) q
y =1
= 315
=1 g% — 14
gig —
34 B b = 5
ﬁ 38.6
~—13 36.7 )
Hole for optical
5.1,3.9 18 communications
1.7 i
! T‘f
a2 gl gp0 M o i |
A0 U J
46.2*&*1.7
Dimensions with Master Connector Connected Dimensions with Slave Connector Connected
7 7
67.5 67.5
64.3 64.3 ‘
1/ =~ M/ -
E3X-CN21:
P| [s0da | FH| E3X-CN22: 40 dia. | £ 5 |
=1 N =1 =] o
31.5 El _ @ 315 El = = @
E—D = = a9
by = 7 e 18 i B P 17":51T.55_LI
l CH

=N 4 | s A,ﬁb G |1
18 T TTATT 1 s AT

5.139 5139 4.8
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Amplifier Unit Connectors

Master connector 10— 2,000*%)
E3X-CN11 ‘4;» ~ol07-
29 || .
E3X-CN21 T % o
j 4
= i * 4 dia. |
Ta f /
‘ % 14.4 = ) ‘
= —
“6*‘ 0.8 *8.4*‘
f~—15.1—=| 30:2 w1022
50%3
* E3X-CN11: A 4-dia., 3-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mm?; insulation diameter: 1.1 mm) is used.
E3X-CN21: A 4-dia., 4-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mm?; insulation diameter: 1.1 mm) is used.
Slave connector l—10—+{ 2,000
E3X-CN12 6~ o107
2.9 (2O
E3X-CN22 ‘ ; |
T 56 4 E3X-CN12: 2.6 dia.
+ * E3X-CN22: 4.0 dia.
'T'g /
@, 144 = [ ]\ w
BP =Tl
=
T
6] 0.8 *8-4*‘ 30:2 1022 |
gl —15.1—» 507
* E3X-CN12: A 2.6-dia., single-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mm?; insulation diameter: 1.1 mm) is used.
E3X-CN22: A 4-dia., 2-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mm?; insulation diameter: 1.1 mm) is used.
Mobile Console
E3X-MC11
Mobile Console ;
Mobile Console head

AC adapter jack Communications jack

7>
Menu indicators Connection indicator

Communications jack

f
Channel 140 ‘
= indicator — T
D Output indicator| /@
(38.2) 13,1
Mode 31.8 16.3—|
display ‘«13_2 i 28.8 — 12
Channel —
buttons
17.3
24.3
Teaching—_| 136 30.3 5 f 27.7 l
button \\ Escape m 9.9
Ga button 1y i
Wil Optical _
Enter communications|
w0 - O A=
(d Power MS ball 36.7 e 5.6
L\)/k:?e (a supply button  plunger 513 :
utton

Funcm ton
Battery
\/ indicators & /

E3X-DA-N A-49
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Fiber Units

Through-beam fiber unit (used in pairs) indicates a fiber unit that can be cut freely.

CAD file E32_32

2.2-dia. optical fiber

E32-T11LGeeed

Two, hexagon clamping nuts
Two, toothed washers
Sensing head, M4 x 0.7 *

T -
g

Es2-T12L G

1.4 dia. 2.4 dia. Sensing head, 3 dia. * 2.2-dia. optical fiber

41»37_7114»
(14)

2,000

—(14) 2,000 N
* Nickel-plated brass Nickel-plated brass
E32-T21L @D | on clamping nuts ITRECRAE E32 40 || E32-T22L Geeod CAD file E32 42
) Two, toothed washers 25 Sensing head, 2 dia. * 1 25—
0.9-mm dia. Sensing head, M3 x 0.5 * 0,9-mm dia. 1.8 dia. Heat-shrinkable Opusa fiber 10*‘
/ 1-dia. optical fiber 10”‘ tubing J/
/ = - —E=f—w
— { HE——H—3- l [— i
@)~ _ /
25 (1.7) »H~4 8 Fiber Attachment (E39-F9) ——17 12— Fiber Attachment (E39-F9)
5E 11 2,000 22 2,000
) * Nickel-plated brass * SUS3083 stainless steel

E32-T17L Geeod CAD file E32 38 E32-TC200 Eeeed CAD file E32_50

Sensing head, M14 x 1 * ';wo, hexagon clamping nuts

10-mm dia. .

— . . y Two, hexagon clamping nuts
lens (PMMA) 2.2-dia. optical fiber 1.0 dia. Two, toothed washers
| ~ — M2.6 x 0.45 Sensing head, M4 x 0.7 * 2.2-dia. optical fiber
= o =
Lw 32 3 #*2.4
7 —14 2,000
* Nickel-plated brass
10,000
* ABS
E32-ET11RGeesd CAD file E32_69 E32-T12RE=ed CAD file E32_34
Two, hexagon clamping nuts
151, 0.075 dia. Two, toothed washers 20.di ical fib ) )
) © M26,// Sensing head, M4x 0.7 * -2-dia. optical fibe 151, 0,075 dia. 2.4 dia. Sensing head, 3 dia. * 2.2-dia. optical fiber

¥ 5 =1

-li’ —“ 2.4 ‘
14 2,000 1

* Nickel-plated brass

—— - DT -
ge

ﬁs 11—
(14)

2,000
* Nickel-plated brass

E32-TC200A Eeeod

Two, hexagon clamping nuts
Two, toothed washers

CAD file

E32_51

E32-TC200E Eeeod

Two, hexagon clamping nuts

CAD file

E32_49

. . : y Two, toothed washers
" . Sensing head, 2.2-dia. optical fiber ’ 25—~
1.0 dia. 2.2 dia. ! %/IS X 0.5 * 'a. optical i 0.5 dia. // Sensing head, M3 x 0.5 * 10
¥ : 1 dia. optical fiber. *‘
[ E _ z 2L T
1 5 =
L—J 2] 1 3 dia
55 (1.5) =7 2,000 25 1.8 Fiber Attachment (E39-F9)
14 ) Y [—11 2,000
Nickel-plated brass : * Nickel-plated brass
E32-ET21R Eeeod CAD file E32_70 E32-T22 CAD file E32_41
Two, hexagon clamping nuts
Two, toothed washers . . 25
151, 0.037 dia. / Sensing head, M3 x 0.5 * 2.2-dia. optical fiber o . ., Heat-shrinkable tubing
/ ,3da. 0.5 dia. 2 dia. Sensing head * 1.4 d|a'/1 dia. ?tical fiber. 10»‘
= X = = - , /. _ _ i
7
‘71744‘*'1 2*‘ Fiber Attachment (E39-F9)
5.5 22 2,000
2,000 | * SUS303 stainless steel
* Nickel-plated brass
E32-T22R Geeeid CAD file E32_41 E32-TC200B CAD file E32_52

25 ——»

10%‘

151, Heat-shrinkable tubing
0.037 dia. 2 dia. Sen;ing head * 1.4/di;% dia. ytical fiber.

e
1

] 7
<7174,L7,1 24‘ Fiber Attachment (E39-F9)
22 2,000

* SUS303 stainless steel

Two, hexagon clamping nuts
Two, toothed washers

E32-TC200B4 Eeeed ¢ 004

. stainless Sensing head X X .
1.0dia. 1 5 gia. steel tube M?l ilo% (gtaandard) .y 2.2-dia. optical fiber
max. ’ /
Y — z L =
3.2 | 24
=7 [+~—290 1 2,000
(40) *1

* 1. The value in the parentheses is
for the E32-TC200B4

A-50
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E32_55

E32-TC200F CAD file

E32-TC200F4

Two, hexagon clamping nuts

E32-T11 CAD file

Sensing head * Two, hexagon clamping nuts

SUS304 Two, toothed washers 25— Sixteen, 1407 Two, toothed washers
0.5 dia. 0.9 dia. stainless Sensing head, M3x0.5°2 | ., 0.265 dia. Protective tube 2.2-dia. optical fiber
max. \steel tube 1 dia. optical fibef ‘ M2.6 x 0-4§
A - 2 - }
2.5 L 1 .B*H* Fiber Attachment (E39-F9) 30 33 .
90 1 2,000
, 14) 2,000

55 (40) * * 1. The value in the parentheses is (

for the E32-TC200F4 * Nickel-plated brass

* 2. Nickel-plated brass
E32-T21 CAD file E32_39 E32-T22BEeeed

F Sensmg head * Two, hexagon clamping nuts 05 25 -
Oozlgydia Two toothed washers Four, 0.25 dia.  Sensing head * 1-dia. optical fiber 104‘
: ,/ Protechve tube 1-dia. optical fiber 10*‘ /
= _— . == *.47 ] ]
1.5 dia.
Fiber Attachment (E39-F9)
2.5 15— Fiber Attachment (E39-F9) 10—} 2,000
2,000 . Nickel
55 * Nickel-plated brass Nickel-plated brass
E32-T14L CAD file E32_36 E32-T24 CAD file E32_44
E32-T14LR G E32-T24R
Sensing head, Heat- 2.2.dia. Fiber Attachment (E39-F9)
/\ . ,3dia.” shrinkable tubing ~ optical fiber Stainless steel
:15 '/ /“ tube, 1 dia. Sensing head, Heat-shrinkable tubing 25
P T 5 — ./ 2da* 14da 1-dia. optical fiber 10*‘
T AL A
3di ST = - = = -
e 1 15 1»LH
30 12— 05 15
35 2,000 ! —15 15 12—~
/ _ | T - 1qe —1 35 2,000
Sensing surface * SUS304 stainless steel " SUS304 stainless steel
E32-T14 Eeeod CAD file E32_35 E32-T12F Geeod CAD file E32_33
Lens unit (PMMA)
Heat resistive ABS
4.4 dia, 8. 2'1 1 Nitrile rubber
z ‘I’*‘ | l l I——/'—] =l 4-mrTec:]i§. Sensing head, 5 dia.  Fluoride resin 4 dia 2.2-dia. optical fiber
Ve Optical axis  Two, 3.2 dia. 2.2-dia. optical fiber PR B e CLCELLCCC L CLCEE P 5
11 o . - g T
1(1-5 v & i 2,000 100
10102 ‘
2.5 ™
9.2 16 11.2—=+—2,000—=
E32-T14F Geeod CAD file E32_61
Ser:/sing head, 5 dia. Fluoride resin 4 dia. 2.2-dia. optical fiber
- t---------------------o))------------ /
e e ==
. Optical
4'SJ"?\axis
2,000 100
E32-T81F
6 dia. PFA cover Protective tube PFA tube " "
(R6) ia. 4 dia. Sdia. gjeeve 2.2 dia.
37dia. (08 ~——(70) —*‘ e—13.2—
30 2,000 5 28 . . . .
A B Note: Section A resists 200°C, section B resists 110°C.
E32-T81R
Two, hexagon clamping nuts
Two, toothed washers  Protective tube  Fluorocarbon
i i i resin tube i i
M2.6 x 0.45 / Sensing head, 3.6 dia. 2 dia. 4dia. 5dia.  geeve 2.2 dia.
/ Max07 J/ _4
—+ : e S
07l ‘ ‘ ™ 3J"* * SUS303 stainless steel
dia, 7 TETe 24 T T Note: Section A resists 200°C, section B resists 110°C.
20 2,000 20 13—
A B |

E3X-DA-N
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E32-ET51 CAD file

Two, hexagon clamping nuts
Two, toothed washers
Sensing head,
¥ M4x0.7*

5.2-dia. optical fiber

) T - -
g

24
1 15—

—17

2,000
* Nickel-plated brass

Note: Resistant temperature is 150°C. Resistant temperature is 130°C
when used continuously.

E32-T61 CAD file

Two, hexagon clamping nuts 2 g-dia. flexible tube (stainless steel)

_ Two, toothed washers Hexagonal clamping screw
1.0dia. M26x0.45 // Sensing head, M4 x 0.7 * 4dia. 5dia.  geve
/
— o - A -
N3 *2

7| 3»# #« 4 dia. —f 5t +—13 —»
2024 o 10 2,000 28
A B

* 1. SUS303 stainless steel
* 3. Fiber length 10 m and more
Note: Section A resists 300°C and section B (which is inserted to the ampilifier)
resists 110°C. The operating temperature of section to be inserted into
the sensor (marked with *) must be within the operating temperature
range of the amplifier.

E32-T54 Geeoid CAD file E32_63 E32-T84S CAD file E32_48
A i B—7
5 2000 / [— (14.2) —=f+—12 2,000 20 f«—13
, «—15—{
25 20 ‘
. Sensing
17 surface E = ) -
1»T 25 N _ N .
— - - s o s Rs 3dia/ 4da.  29.dia. 4da. 5dia.  Sleeve
y45° — 50" flexible tube
2 dia. Sensing head, 3 dia. * 2.2-dia. optical fiber max.30 ? i (stainless steel)
* SUS303 stainless steel L T ‘3.5 dia. * 1. SUS303 stainless steel
X . . o )
Note: Resistant temperature is 150°C. Resistant temperature is 130°C l ) . Note: Sec_t|on_A_re5|sts 200°C and sggtlon B
when used continuously. Sensing head * 1 (which is inserted to the Amplifier) re-
3 dia. sists 110°C. The operating tempera-
ture of section to be inserted into the
Sensor (marked with *) must be within
Lens (2 dia.) the operating temperature range of the
Amplifier.
E32-G14 CAD file E32 24 E32-T22S CAD file E32_43
36.3 2,000 —|
252 —|
le——20 ——]
l«- 9.2 | Sensing head *
/ R1.6 | R1.6
T ; H—H{/ ¢ 1.7 dia. Sensing head * 2.2-dia. optical fiber
24 10 Optical axis— - —{ > 32 9 -
| ! i i | 3dia. = - —
N A== L 2,000 ‘
=R A \ * Nickel-plated brass
. R Ry 1.6 1.6 Two, 2.2-dia.
Mounting Holes 035 9.4+ optical fiber
2-M3
o PIEE
- 74 7 =
LI
9.4 * ABS
E32-T248S GEeoad CAD file E32_45 E32-M21 CAD file E32_28
Two, hexagon clamping nuts * 1. One set of silicone tubes is
04wl 18 Sensing head / Two, toothed washers black while the other set is
g © M3x0.35 *2 Silicone tube * 1 Four, 1-dia. gray for easy identification
il . . X o plastic fibers when they are connected to
- t T (. )-| Sensinghead* 2.2-dia. optical fiber the emitter and receiver.
T * 2. SUS303 stainless steel
afr = - 2 =
11.6 3.? daf} 11 30 = Sleeve
- \ — -
31— 3.2 } Mounting Bracket (attachment) 3]
—10—] 28
[~——20.5 2,000
2 dia.
—- 21 = 1 2,000
\Sensing surface i
21— * Nickel-plated brass
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E32-T16W E32-T16J CAD file E32_77
E32-T16WR E32-T16JR
23 Mounting
5
7 Sensing 18 T Holes Receiver o
surface .
= ' Sensing surface (2 x 11)
? ©x30) 12 Two, M3 Emitt
AU ’ mitter —
18.5 R ~
y [~—14.5 3.3 4
. 5 Sensi Pull
‘ 107 st?r?gggeg(Z x 11)
Optical || | || 7 T Optical
axis 1 axis B
T 45 65 69 I 45:0.2 J»
(o] 19 27
; N\ 20
[e]
= 4 W\
\

€ + HO— Two, 3.2 dia.

mounting holes,
- 6-dia.
countersinking

Sensing hepd *

\

2.2-dia.
optical fiber

Sensing head Two, 3.2 dia. mounting holes,

5 S 2000
6-dia. countersinking
2.2-dia.
optical fiber 2,000
* Sensing head: ABS
Prism: PMMA

* ABS

E32-T16 CAD file

f—20——
10. 4 32 pR2
~ Mounting Holes
:I Two, M3
With Mounting || N 1
Bracket Attached ﬁ—_g}% h 4 20 i?
Ll ,% \ t 20
—15.5—] 12 2-(R) 2-(R) 4.5l 11—]
<8.85>T3 t— 8.4+ Two, M3 2.3
Sensing head|* 1 - T
| { 55 ‘
; w1 €82 osmmeide SitSeal 1-mm-wide Sit Sea
0 * (Supplied with the Unit in Pairs) (Supplied with the Unit in Pairs)
Optical axis
27 25 ' 20 *;*
1
Lens 58 N
NN
i Hill (2x10) § §
6 diag—=— (PMMA) s Two. 3.2 dia. % % 15 23
i . , N \
N
2000 g Black Black && ]
I Mounting
Bracket (E39-L4)
I | / l o - 0 O
2.2-dia. ‘ ! [
B T optical fiber I 33 1 U
*1. ABS

* 2. The Mounting Bracket can also be used on side A.
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l— 7 |

E32-T16P CAD file E32_T01
E32-T16PR 0.5-mm-wide Siit Seal With Mounting Bracket Attached
(Supplied with the Unit in Pairs)
Two, 3.2 dia.
l«—14.5 —»| 35
6-dia. b g 20 .
countersinking Two. M3 5 4 olagle Mounting Holes
i NIN i .
Optical § ﬁ countersunk screw
axis Q Q ] Two, M3
T W\ 1 "
NN i
e f
19 27 | + 20
20 Sensing surface § I —7}
(2 x 1) (PMMA) § 0 e g
¥4 \ Black & f—12.2 — 3‘2 32
Sensing head * ' 1-mm-wide Slit Seal Optical ({7 =i
(Supplied with the Unit in Pairs) axis HE :}u
2,000 1 19
52 ’
4
2.2-dia. optical fiber 432 :j:”
LA *ABS ]; Mounting Bracket (option) ,,
E39-L94 3
| |
n n ]
| |
Fiber Units with Reflective Sensor
E32-D11L D file E32_03 E32-D12 CAD file E32_66
Two, hexagon clamping nuts
_ Two, toothed washers i . .
wo, 1.4 dia. 4 gja. Sensing head, M6 x 0.75 * Two, 2.2-dia. optical fiber 2,000
l—— |
5 1c 3dia. Two, 15 195 \
- ) 1 dia. . - - 4//—‘,‘,:%
(T
L X B v ==t
5.2 3 4—1&*2-4 Sensing head * Heat-shrinkable tubing  Heat-shrinkable tubing
+—10—] I 20 2,000 * 8US304 stainless steel
* Nickel-plated brass
E32-D21L D file E32_07 E32-D22L Eeead CAD file E32 08
. Two Fiber Attachments (E39-F9) Two Fiber Attachments (E39-79)
Two, hexagon clamping nuts o5 25
Two, toothed washers :
: > 1O . Two, 1-dia. [*—10—|
Two, 0.9 dia. Sensing head, M4 x 0.7 I:Wﬂ ; ‘ Two, 0.9 dia. 2.7 dia. Sensing head, optical fiber ‘
1 / 3dia.* ) = =
ah- ‘
82 —15 2,000 |
2,000 1

* Nickel-plated brass

* Nickel-plated brass

E32-DC200

CAD file

E32_18

Two, hexagon clamping nuts

E32-ED11R Geood

Two, hexagon

CAD file

E32_67

Two, 1 dia. Two, toothed washers X . § 2-151, A _ . )
’ 4 dia. Sensing head *  TW9, 2.2-dia. optical fiber 0.075 dia.  Clamping nuts  Two, toothed washers . Two, 2.2-dia. optical fiber
M6 x 0.75 / . ) Sensing head, M6 x 0.75
5 - g T = o = }
48 3L »H«u 48 | o4
10— 17 2,000 e 10—n 2,000 |
*ADC * ADC
E32-D12R CAD file E32_66 E32-DC200E CAD file E32_17
. Two Fiber Attachments (E39-F9)
Two, hexagon clamping nuts 25
Two, toothed washers
gsg;d 2,000 Two, 0.5 dia. Sensing head, M3 x 0.5 * Fm*‘ ‘
- a-le 15 135 | / Two, 1-dia. optical fiber
3 dia. ‘ ]
- — - 3
— S
\\ 1

Sensing head *

Heat-shrinkable tubing

Two, 2.2-dia. optical fiber
* SUS304 stainless steel

55

2,000 |
* SUS304 stainless steel
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CAD file

E32_68

E32-ED21R Geeod E32-D22REeeaid CAD file E32_08
Two Fiber Attachments (E39-F9) Two Fiber Attachments (E39-F9)
Two, hexagon clamping nuts Two, 1-dia. 25 25
Two, toothed washers optical fiber “10”‘ Sensing Two, 1-dia. k10*‘
2-151, 0.037 dia. 2-151, 0.037 dia. 27 dia. head, 3 dia. * optical fiber
/ ] . = S
25 1.8+H¢ ‘ gl ‘
2 1 2,000 ‘ —15 2,000 |
: * Nickel-plated brass * Nickel-plated brass

E32-DC200B CAD file E32 19 E32-DC200F Geeod CAD file E32 22

E32-DC200B4 @Eeeed>

Two, hexagon clamping nuts

E32-DC200F4 Geood

Two, hexagon clamping nuts Two Fiber Attachments (E39-F9)

Two, 1 dia. SUS304 / Two, toothed washers )

stainless steel / Sensing head, Two, 2.2-dia. optical fiber Two, tStsmIess Two, toothed washers N 1o

max. ¥ M6 x 0.75 (fine) * 05dia. 1.2 tbe Sensing head, M3x 0.5 * 2 ‘

g — = )} ] dia. max,  (SUS304 Two,I-dia. optica fiver
5.2 2.4 »l»« 25
[+~—10—| ~—90 17 2,000 90 11— 2,000 |
(40)*1 . i i - 55 .
. 1. The vzﬁlue in the parentheses is for the E32-DC200B4 (40) *1 * 1. The value in the parentheses is for the E32-DC200F4
2. Nickel-plated brass .
* 2. SUS304 stainless steel
E32-D33 CAD file E32_12 E32-D331

0.8-dia.

Two Fiber Attachments (E39-F9)

Sleeve * 2

0.5-dia. stainless tubing 1.2 dia. Irax tubing

Sensing head,

3.5 dia.
branching connector

2,000

* SUS304 stainless steel

stainless tubing  Sensing Heat-shrinkable Two,1-dia. 10— Two, 0.125 dia. Sdia. * 1
Two, 0.25 dia. head, 3 dia. * tubing optical fiber / a.
; / / =
—15 15 ‘ ‘ 1 4" ‘
35 2,000 15 ; 15 =—2,000 109 |
* SUS303 stainless steel " ; ﬁgtsri?:oi?;iess steel
E32-D11 CAD file E32_02 E32-D21 CAD file E32_06
Sixteen,  Sensing Two, hexagon clamping nuts Two Fiber Attachments (E39-F9)
0.265-dia. head * Two, toothed washers Sensing  Two, hexagon clamping nuts 25
M6 x 0.75 Protective tube Two, 2.2-dia. optical fiber Four 025 di "\‘A%ad o5 / 27Two, toothed washers  Two,1-dia. [+~ o»‘
c - our, 0 a. N\ Protective tube optical fiber
: ; f e
5.2 #2.4 fe—15 —| 25 1.8 4—15—»‘ ‘
10— 17 2,000 55 1 2,000
* Nickel-plated brass ' * Nickel-plated brass
E32-D21BGeesd E32-D22B
. Two Fiber Attachments (E39-F9) Sleeve * 2
Two, hexagon clamping nuts 25
Two, toothed washers " -di 3 dia. branchin,
. i f . Sensing  1-dia. 9
2-4, 0.25-dia. Sensing head, M4 x 0.7 Fw”‘ Four, 0.25 dia. /head *1  optical fiber connector (ABS)
}
1.5 ‘
| e
32 3 15 2,000 100
e 7 15 2,000 | .
* 1. SUS304 stainless steel
* SUSB03 stainless steel * 2. Not removable
E32-00200 CAD file E32_01 E32_D32|_ CAD file E32_11
Sixteen, 0.25-dia. )
> e Two, hexagon clamping nuts
If[ght reception Two, toothed washers 1-dia. light 2,000
ibers 1-dia. light 5 dia Sensing head, M6 x 0.75 *  Two, 2.2-dia. optical fiber emission fiber fe—o-15 400 15 1,570
emission & .
fiber %z : 16 : = . . ———
_ 1 | +: - {C 1C -
- 5§ - \
L Sixteen, 0.265-dia. Sensing head, dia. branching connector Two,\>42-dia4
3 2_4»1—,« light reception fibers 3 dia. (heat-resistive ABS black resin)  optical fiber
} 23

Note: The fiber for the emitt

* Nickel-plated brass

er is identified by a white line.

Note: The fiber for the emitter is identified by a yellow dotted line.

E3X-DA-N
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Two, toothed washers 1,0 1_gia.

Two Fiber Attachments (E39-F9)

[e——25

0, hexagon clamping nuts

l—1 0»‘
eat-shrinkable tubing optical fiber

/

Note: 1.The fiber for the emitter is identified by a white line.

E32-EC31
- Sensing Tw
0.5-dia. light head
emission fiber 3 x 0.5 * H
/
Four, 20 12—
0.25-dia. 2.5 25

light reception fibers

2,000
* Nickel-plated brass

2 .The root diameter of the sensing head should be 2.44 to
2.49.

E32-EC41

Two, toothed Two, hexagon
One, 0.175 dia, Washers  clamping nuts

light emission fiber

2.6-dia. Irax tubing

C

E32_80

Fiber Attachments D file

Two, 1.2-dia. White: Heat-shrinkable

3.5-dia. branching optical fiber tubing for emitter side
connector (ABS)

= - D)} o}
{C

Six, 0.175 dia. . .

light reception . 5 SUS303 stainless steel

f'be'SSensing head, 17 Note: The fiber attachment is adhered and can-

M3x05" | 2 not be removed.
E32-C42 CAD file E32_81
Two Fiber Attachments
Branching White: Heat-shrinkable tubing
One, 0.715-dia. Sensing head, 2 dia. * connector (ABS) Two, 1 2-diafor emitter side
light emission fiber 3 dia. 2.6-£’i/ia4 Irax tubing optical fiber ,/
== e —
* SUS3083 stainless steel
Six, 0.715-dia. ‘
light reception fibers  [+—15 15— —(5) 10— . .
9 P 2 (100) | 25 Note: The fiber attachment is adhered and can-
2 1,000 not be removed.
E32-D32 Geeod D file E32_10 E32-D14L CAD file E32_05
Two Fiber Attachments (E39-F9) E32-D14LR
25 Two, 2.2-dia.

Sensing head,

2dia.* Heat-shrinkable

Sensing head *  Heat-shrinkable tubing  optical fiber

Two, 1-dia.

|

' —10—]
0.5-dia. . . N : . I
light emission fiber 3dia. tubing optical fiber ‘ R a5/ _
/ 57 Loy 4 1 IR =
Fow,025da. [ 18T 12— ‘ 6de: 15
light reception fibers 22 2,000 1 1 2
* SUS303 stainless steel 30 12
Note: The fiber for the emitter is identified by a white line. ) % 000
Light baffle
RES b s I s § S———
P o i S— ——
Sensing surface * SUS304 stainless steel
E32-D24 CAD file E32_09 E32-D12F Geeod CAD file E32_04
E32-D24R Two Fiber Attachments (E39-F9)
2-dia. ) ensing 25
stainless tubing head, Heat-shrinkable ng, 1-qia. #mﬂ
/3 dia. *  tubing optical fiber = 2 Sensing head, 6 dia. *  Fluoride resin 5 dia. Two, 2.2-dia. optical fiber

15 12—

100

35

Light
baffle Sensing surface
AW

* SUSB04 stainless steel

E32-ED51

Two, 1.5 dia.

L

CAD file E32_13
Two, hexagon clamping nuts
Two, toothed washers

Sensing head, M6 x 0.75 * Two, 2.2-dia. optical fiber

—}:

3.1

l+—10—+

2.4»‘—1«7

13—+

Note: Resistant temperature is 150°C.
Resistant temperature is 130°C
when used continuously.

[—17

2,000

* Nickel-plated brass

A-56
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E32-D61 CAD file E32_14
Tﬁa;ohizi?:; dc\xj‘;;ﬁ:rg nuts Flexible tube (stainless steel)
Sen’sing head, M6 x 0.75 * g:xmap?iggal SUSB16L gjeeve 1
/ ; dia.”3 35 dia. screw 5 dig, X * 1. SUS3083 stainless steel
/{-_Zﬁ ] * 8. Fiber length 10 m and more becomes 6-diamet
= AY } +-—+ 8 15 * 4. Fiber length 10 m and more becomes 10-diam¢
o1 l Note: Section A resists 300°C and section B
} (which is inserted to the Amplifier) re-
e Llgle S ‘Hes ‘ ‘o p— sists 110°C. The operating tempera-
24 -5 2,000 16.5——wfs—13 —= 64 ture of section to be inserted into the
4 A B | Sensor (marked with *) must be within

the operating temperature range of
the Amplifier.

Two, toothed washers

Two, hexagon clamping nuts

Sensing head
M6 “0.75 *1

3.2-dia. fluorocarbon resin tube

Protective tube

SUS303 2.2 dia.

/ / /Sleeve

(gray) (4.2 dia.) 5 dia.
/ / 4 4 @’ * 1. SUS303 stainless steel
- E} 8 15 Note: Section A resists 200°C and section
B (which is inserted to the Amplifier)
13 resists 110°C. The operating temper-
s ature of section to be inserted into
s (70) ' PN the Sensor (marked with *) must be
20 2,000 within the operating temperature
A range of the Amplifier.
E32-D73 CAD file E32_15
Two, hexagon clamping nuts
1 25-dia. Two, toothed g flexible tube gzﬁrﬂggﬂcrew SUSB16L gjoeve
1 dia. stainless tubing /Sensing head, M4 x 0.7 ¥ 5 dia
1.65 dia. 2.5 dia. 4 dia. 2.8 dia. // - T
/ / b O
= = 5 59 5 = +—:—+ 8 15 ., f
i 1. SUSB083 stainless steel
= @+
s 5le leoa lgde Note: Section A resists 400°C and section B (which is in-
’ 6.5 *2 6.4 serted to the Amplifier) resists 110°C. The operat-
~——60 20 =~—10 2,000 16.5 13— ; h ; h
A B c ing temperature of section to be inserted into the
' Sensor (marked with *) must be within the operat-
ing temperature range of the Amplifier.
E32-R21 CAD file E32_30
E32-D36P1 &= One E39-R3 Reflector i lied
( ne - eflector 1s supplied 1, exagon Two Fiber Attachments (E39-F9)
Wlth the sensor) Lens clamping nuts Two, toothed -
CAD file E32_78 (PMMA)  Sensing head / washers Silicone tube
/" Mexo7s,/ Two ida
\ s optical fiber
5 D)) 5= s
[« l—15— o ¥
3 2 le—1 04‘ 43 L
T 2.8 1 14—~
10i85 —17.8 2,000
* ABS
Sensing =14 ! 25 27.8
head * Two, 3.2 - .@ With Mounting Blanket At- ReY\soXill
dia. holes @}+{f}7 E32-R16 ) ] tached e 32_29
/s (One E39-R1 Reflector is supplied o7 .5
| Two, 3.2 dia. 0 with the Sensor) i i .
holes 32 x 0.265 dia. - - 7
(Light emission I T _— ]
fibers and light 13 T s
reception fibers Iﬁﬁ L] Eﬁ |
are positioned l ‘9 . ]
alternately.) Optical 2,000 i i
fiber 32 15 52"
Two, ' -
2.2-dia. © 1641
Sensing head * 1
- \,|_(
* Nickel-plated brass | | 3 ﬁ,
Mounting Holes T - /\—)
y = Two, 2.2-dia. optical fibers
Two, M3 T 1 Standard length: 2 m
Lens (PMMA) 21 225 — 16:02 —»
Aﬁ} (A)*2 ’ 17 Two, M3 screws (provided)
\\
T L l : [l : | Mounting Bracket (E39-L148)
! t *1.ABS

* 2. The Mounting Bracket can also be used on side A.

E3X-DA-N
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E32-L56E1 CAD file
E32-L56E2 Eeeed

E32-L56E1
6 48 Optical
38 f—| 23 ptical
| ( ) ) axis (3 3)
|
& ‘ ® = E32-L56E2
! Sensing head * & ¢
38 ! (29) 0 1
omlLon 2 L @; *#23,*;2 b i@
I E32-| 56E 3 W7/t [ .~ 1 7
1f 3 <€):(}, MADE IN JAPAN {):(}, {%} 3 i 6.2 dia. 90" C\ o) ﬁ m
% % 3.5 dia. 44‘ ‘ JT | J{‘ [ / \
Two, Two, mounting holes, Two, 2|.f2t-)dia. Two, 2|.f2t-Jdia.
i 3.5 dia. countersinking optical fiber optical fiber
2.2-dia. S
1800 light il Two,
emission 2.2-dia.
l fiber light
7 reception
(15.2) —vl+—(15.2) —| fiber
58 * Aluminum

t Note: Label is attached to the fiber to be inserted in the emitter side.

E32-L24L g CAD file

Lens, two, 3.2 dia.
33 1.5 18 —| Side view prism (PC)

t t } .

¥ \ , 3 K Two Fiber Attachments (E39-F9)

Optical
axis

*F
=
il

Two, 1-dia.
optical fiber

o
o

Sensing head *

Two, 3.2 dia, 6-dia. \
countersinking

* Polycarbonate

E32-L25L CAD file

Two, 3.2-dia. lens Sensing distance

Two Fiber Attachments (E39-F9)

Sensing head *

Two, 3.2 dia. 6-dia. o 2,000 1
countersinking

* Polycarbonate

E32-L25L CAD file E32.25 || E32-L25A Geeeid CAD file E32_26
#5# *’4ﬂk10*‘ Sensing distance

k \J 48 g5

Sepsing distance :‘;F

—=51 S 20 6.5

} I

65 48
X Two, 2.2-dia. optical fiber R Sensing head *
20 6;5 Two, 3.2 dia.
[a— 6-dia. countersinking
/ I SR—
Sensing head * ‘ 2,000
Two, 3.2 dia. 6-dia. 2,000
countersinking * Heat resistive ABS Two, 2.2-dia. optical fiber
- * Heat resistive ABS
Note: The fiber for the emitter is identified by a white line. Note: The fiber for the emitter is identified by a white line.
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Fluid level Detection
E32-A01

Sensing head * 5,000
M3x 8

L I
\2.2 dia. optical fiber

Pipe holder Sensing surface
@x11)
/ Receiver
19.9 ==
E * Sensing head: ABS
Prism: PMMA
= j: Pipe holder: PBT
Emitter
E32-A02 Sensing head * | 5,000

Two, M3 x 8

|
i 1‘15 @ R 3 § 3 §

<

T 2.2 dia. optical fiber
| | | 4.SI )
N I Y 133 C
1.7
7= Optical
3 axis
Pipe holder Sensing surface (2 x 11) = 12
4.5 27

21 51 _E —e e — . * Sensing head: ABS

Prism: PMMA
Pipe holder: ABS

Through-beam Mapping Sensor

E32-A03 20.5 2,000
0.4 1.8 25—
4’”* 2-R1.6
¢ 132
<t
143 17.6 11 EE- _ B S
@ H

Sensing head * Two Fiber Attachments (E39-F9)
‘iﬁ R1.6
Mounting Bracket (E39-L83)
*%¢
/:;!Yu=‘f_4 * Nickel-plated brass
2 dfa. Sensing surface
E32-A04 205 ‘ 2,000 25 |
e—1
Four, R1.35 4, ‘ 1-dia. optical fiber 0— ‘
¥ 1
2 dia. ==—= =——rr———ca————r1) = - 4
: \
2 . 2 dia. Sensing head * Two Fiber Attachments
(E39-F9)
2 1.2-mm dia.
* SUS303 stainless steel

Sensing surface
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Accessories (Order Separately)

Reflectors A-314

Mounting Brackets A-314

End Plate
PFP-M

Lens Unit

E39-F1 Long Distance Lens Units

I

CAD file

E39_01

M2.6 x 0.45
Effective depth: 3.8
Countersunk with

E39-F2 side view unit E39-F2

C

CAD file

E39_02

M2.6
Effective depth: 3.2
Countersunk with

straight edge, depth: 0.9 ‘ 2.?/dia. straight edge, depth: 0.9
L 1
ada. 5 4da. FC
+8.9+‘ f L5_7.
) . 9.2~
Material: Tube: Brass Lens: Optical glass Material: Tube: Brass Lens: Optical glass
Note: One set includes two units Note: One set includes two units
Lens-equipped Reflective Unit CAD file E39_03 E39-F5 side view Reflective Unit CAD file E39_08
E39-F3 Two, 3.2 Two, M3 x 3 slotted Two, M3 )
Two, 4 dia. M3 toothed washers  dia. head machine screws * Two, 3.2 dia. Fiber Unit mounting holes

18 1 6.4 12
' |
[ e
l 6.4
31 M3 x 6 angle
3.6 8:02 | 6.5, | fixing screws
[«8.5-+| [+——20.7——|

Material: Tube: Brass Base: Aluminum

* Fix the fiber head using the slotted head machines screw.
Do not insert the E39-F1 Lens.

sensing holes

Two, 3.2 dia.
mounting holes

[«—12.2 —»

bt
& «cﬂﬂ@
‘ 10.5:01 | 4

f——18 ——

Material: Base: Brass Reflector Stainless steel

Note: Only the E32-TC200A can be mounted. When mounting it, remove all the
supplied nuts and screw it into the E39-F5. (Screw it until it is stopped by the

stopper.)

(E32-TC200A)

21

ke

Small Spot Lens Unit E39-F3A

Material: Tube: Aluminum
Optical lens: Optical glass

CAD file

M2 x 2 hexagon set screw

(for fixing fibers)

}

s
6 dia. 4 dia. 7
v

e

Lens (3.7 dia.)

Al

le—13—

E39_07

2.1 dia.

Small Spot Lens Unit E39-F3A-5 CAD file

E39_44

Flat knurled nut

23

Note: E32-D32 is a Lens Unit for the E32-C42.

/ 2.1 dia.
4 dia. % 5 dia.
65 M3 x 0.5,
Lens 16.5— effective length: 3
Material: Tube: Aluminum (3.7 dia)

Optical lens: Optical glass
Note: E32-C31 is a Lens Unit for the E32-C41.

Small Spot Lens Unit E39-F3B

Material: Tube: Aluminum
Optical lens: Optical glass

CAD file E39_45
|
dia. 55 - B N
6 (ila. 5.+5 dla.A li
Lens 22;21 M3 x 0.5, depth: 4.4
(4.8 dia.) 2 —

Note: E32-C31 is a Lens Unit for the E32-C41.

Small Spot Lens Unit E39-F3C CAD file

'

Flat knurled nut

5 dia.

M3 x 0.5, effective length: 3

(3.7 dia.)

Material: Tube: Aluminum
Optical lens: Optical glass

Note: E32-C31 is a Lens Unit for the E32-C41.
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Protective Spiral Tubes
E39-F32A/F32A5

M3 x 0.5, depth: 4 Head connector * 1 4.6 dia. Endcap * 1 :
E39-F32B/F32B5 P Vi (/ ) Vi P 3 dia.
[X )
6 dia. ’*‘///’///(%aaaaaaam‘*’
—12—+| Tube * 2 12—~ * 1. Nickel-plated brass
L * 2. SUS304 stainless-steel

Note: 1.L is as follows: E39-F32A and E39-F32B: 1,000 E39-F32A5, E39-F32B5: 500
2 . A pair of E39-F32A (5)'s is sold as E39-F32B (5)

M4 x 0.7, depth: 4 Head connector * 1 (5.6 dia.) End cap * 1 4 dia.
S N S ¢//0/4/.4/ (/470 0/ 0/ 4400/
d )
12— Tube * 2 12— * 1. Nickel-plated brass
L * 2. SUS304 stainless-steel

Note: L is as follows: E39-F32C: 1,000, E39-F32C5: 500

M4 x 0.75, depth: 4 Head connector *1 (7 dia.) End cap * 1 5 dia.
f Y
8.5 dia.—- / —T
; Hh) // /
12— Tube * 2 [~—12— * 1. Nickel-plated brass
L * 2. SUS304 stainless-steel

Note: L is as follows: E39-F32D: 1,000 E39-F32A5, E39-F32D5: 500

Other Accessories
E39-F4 Fiber Cutter [+-8—

45

Standard fiber insertion hole  Thin fiber insertion hole

1.1 dia. Insertion mark (for inserting into an amplifier) CAD file E39_09

G = eoa
‘»‘ «10»‘ L«11.7»
3.6 dia. - 25 .
Note: One set includes two units.
Included with Thin Fiber Unit.
E39-F10 Fiber Connector Retention Retention

2.2-dia. fiber clip*2 /Splice *1 clip*2  2.2-dia. fiber

}

_ / .? - 26 %‘«12.84

* 1. Polyester

* 2. Brass
E39-F11 Sleeve Bender 425 |
[-1o8] Rizs [0 g
S5 | 000000 R10
)
27 7
7
| U ——
| U ——
| —
E39-K2 Protective Attachment o
I Application
Two, Example p )
=~ _26dia. C1\ 0 S Z
e ,
16 8 {1 H—-—1 <
l : U a 3 E-39-K2
f E32-T84S
Material: ABS ‘k8+ Two, ‘kw»
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Communication unit for fiber amplifier

E3X-DRT21/SRT21/CIF11

Three communication units unveiled

E3X-DRT21 for E3X-SRT21 for E3X-CIF11 for
DeviceNet CompoBus/S RS422

NEW

" Connecting a hand-held
Console enables easy setting
and monitoring.

DeviceNet Optical
communieations

{ \ ~~ from microswitches.

I“Eenm
ey W

Programmable controller

Reduced Wiring

New connectors enable wiring and space reductions, as well as easier maintenance. — —
Create the Required Number of Channels by Connecting Up To 16 Unts (14 Units for CompoBusiS). .~ . R N8

A New Amplifier That Monitors the ON/OFF @& DL .

The peak data and bottom data are updated according  Incident level data Wirna- .

to the ON/OFF timing of the Sensor. (One is updated Threshold value ] d \év(;rrllr;gécrgﬁuctlon ﬁ Microswitch

when the Sensor turns ON, and the other when the ! ! LA I

Sensor turns OFF, depending on whether the Sensor is Botiom data y C E3X-CN02

light-ON or dark-ON.) This feature enables monitoring
of aging and remote setting of thresholds, even in
applications with a high ON/OFF frequency.

Peak data__*
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Ordering Information

Communication unit Fiber amplifier (with incident level monitoring function) w
Communication system Model Communication system Model §
For DeviceNet E3X-DRT21 General E3X-DA6-P :n/_::
For CompoBus/S E3X-SRT21 o . X
Amplifier Unit Connectors =
For RS422 E3X-CIF11 P x
Communication system Model 2.
Terminal block unit E3X-CN02 a
Communication system Model * Please order the fiber amplifier and wiring-saving connector as a set.
General E39-TM1
Rating/performance
Communication unit
ltem Model E3X-DRT21 E3X-SRT21 E3X-CIF11
Communication system DeviceNet CompoBus/S RS422

*2E3X-DA6, E3X-DA8, E3X-DAB6, E3X-DAB8, E3X-DAG6, E3X-DAG8

Connectable fier amplifier *1 a0 e N E3X DASTW, E3X-DAG-P, E39-TM1

Number of connectable fiber am-

o 16 max. 14 max. 16 max.
plifiers
Supply voltage 11 to 25 VDC 14 t0 26.4 VDC t101 ;;3;21:/3,/3 (12VDC -5%
Internal current consumption *3 | 70 mA max. 30 mA max. 40 mA max.
Ambient temperature Operating: -20°C to 55°C, storage: -30°C to 70°C (with no icing or condensation)
Ambient humidity 35% to 85%RH (with no condensation)
Weight (Packed state) Approx. 150 g ] Approx. 200 g

*1. Connection is not supported for Amplifiers Units cables (e.g., E3X-DA11-N) and water-resistant Amplifiers Units (e.g., E3X-DA11V).
*2. Can be connected with only the product of the following lot number or later.

Lot No. 01Z01 Manufactured on December 01, 2001.
I 4 The year of manufacture is denoted as the two digits of the year.
Indicates the month of manufacture. October, November and December are denoted by X, Y and Z, respectively.
Indicates the day of manufacture.
*3. Does not include the current supplied to the fiber amplifier.

Terminal block unit

Item Model E39-TM1
Supply voltage *1 12 to 24 VDC +10%, ripple (p-p) : 10% max.
Power supply for sensor | 11 to 23 VDC (supply voltage -1 V)
Current consumption 40 mA max. + used sensor's current consumption (total max. 100 mA)
Response speed 1.2 ms max.
Number of input points | 1 point *1. Power to the E39-TM1 is supplied
Input signal NPN/PNP no-voltage input (contact and non-contact), switchable from the communication unit (option).
- - - Use the connector E3X-CN0O2 (op-
Input operation form N.O/N.C. switch selection tion).
Indicator lamp Input signal display (orange) *2. When 4 or more units are connected,
Operating: Groups of 1 to 3 units: -25 to +55°C (with no icing or conden- Lhneittgthaclnﬁzrf: t7°5°?§f\mrszg1,f£reﬁgz
sation) Groups of 4 to 8 units: -25 to +45°C (with no icing or with the E3X-DA-N series, connect
Ambient temperature *2 condensation) Groups of 9 to 16 units: -25 to +40°C (with no :Ee ESQ-T:\'M'tatft?r? 9nd-b_At ihtis time,
. . e upper limit o € ambient temper-
ICing or condensation) ature of the E3X-DA-N series should
Storage: -30°C to 70°C be -5°C of the rating.

Dimensions (Unit: mm)

Communication unit
E3X-DRT21
E3X-SRT21
E3X-CIF11

_ 30 Terminal block unit 10
E39-TM1

40.65

For the operating instructions and other details, read the user's manual. (Catalog No.: SCEA-800)
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Super Manual Fiber Amplifier

E3X-NA

OMmRON

Adjuster type standard that is the culmina-
tion of true ease and simplicity

Instinctive LED bar displays of light levels
The previous manual type used the stability and incident level
indicators to display the light level change, which was difficult
to understand at a glance. The E3X-NA uses the LED bars to
display the light level, ensuring the light level change at a
glance.

Operation indicator
Approx. 20% or lower
Approx. 10% or lower

Unstable level
Approx. -10% or higher
Approx. -20% or higher

* The vertical movement
of the LED light level
and operation display
shows the light level

at a glance. E3X-NA

Conventional model

Same "Wire-saving" Connector as
E3X-DA-N

OMRON:'s original wiring-saving connector, which was inher-
ited from the digital fiber amplifier E3X-DA-N, allows connec-
tion of up to 16 units.

Gang-mount up
to 16 Amplifiers

. I Optical
X commu- ]
nications

Power supply

pin
Slave connector

Master connector

A-64
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Reduced wiring and space requirements for

power lines
Example for 5 Amplifiers E3X-NA Series

Example for 5 Amplifiers

E3X-NA series

7 lines

®Power supplied from
master amplifier
through master
connector to
slave amplifiers.

—— =% : cel
= required. eeeod

‘ Reduced Wiring and Space Requirements for Power Lines

15 lines
®Power and output

lines required

for each amplifier.

Five previous
amplifiers

o
0
£
]
3
3
a
o
g
]
o
0
£
B
=
5
[}

Relay connectors

Same Sensing Distance as Previous Long-

distance Models
200 mm Reflective Models

Standard:
E3X-A _ 100mm
Long-distance: I
E3X-H

E3X-NA

200mm
Standard model -

" " " "
50mm 100mm 150mm 200mm  Sensing
distance

Note: The above characteristics are ensured
with the E32-D11L Reflective Sensor
(long-distance model).

* The E3X-NA Series does not
have a long-distance model.

Approximately Seven Times the Detection

Accuracy

Applied Fiber: E32-T16P (screen fiber) set at 100 mm. E3X-
A1 1 (previous model) Minimum detection object: 2.0 mm dia.
E3X-NA 0.3 mm dia.

Applied Fiber: E32-T16 (screen fiber) set at 100 mm.

E3X-A11 (previous model) @ E3X-NA
Minimum

detection object: 20 mm d|a » 03 mm d|a

Addition of high-speed type and waterproof

type to the series @

Optical Communications to Prevent Mutual
Interference

Optical communication between amplifiers prevents mutual
interference. Up to 5 fiber heads can be installed closely, ex-
cept E3X-NACIF.

Optical
commu
nications,

Upto5
Amplifiers

Dimensions and Designs Inherited from the
E3X-DA-N Digital Fiber Amplifier

Standard-feature
OFF delay timer

Digital Fiber Amplifier
E3X-DA-N

Non-removable hinged cc

Super manual Amplifier
E3X-NA

8-turn adjustment knob for
precise adjustment (with indicator)

10mm\

Same 10-mm width as
the E3X-DA-N Digital
Fiber Amplifier

(Previously 12 mm)  Same shape as the E3X-DA-N Digital Fiber Amplifier

Easy-to-see indicator

E3X-NA
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Amplifier Units

Pre-wired
Item Control output Model
P NPN output PNP output
Standard models E3X-NA11 E3X-NA41
High-speed detection E3X-NA11F NEW E3X-NA41F NEW
Mark-detecting models E3X-NAG11 E3X-NAG41
ON/OFF output
Water-resistant models E3X-NA11V NEW E3X-NA41V NEW
Connector type
Applicable Connector Model
It trol output
em (order separately) Ceptelchien NPN output PNP output
Master E3X-CN11
Standard models E3X-NA6 E3X-NA8
Slave E3X-CN12
ON/OFF output
Water-resistant models XS3F-M421-400J-A NEW NEW
(M8 Connector) XS3F-M422-400-A A ESX-NA44V

Amplifier Units Connectors (Order Separately) Note: Stickers for Connecto

rs are included as accessories.

Please place an order after referring to the combination giv-

Item Shape Cable length | No. of conductors Model
Master connector ﬁ/ 3 E3X-CN11
2m
Slave connector ﬁ% 1 E3X-CN12
Precautions for ordering the connector type Amplifier Units Applicable Connector (order separately)
Refer to the following tables when placing an order. Basical- [ Type NPN PNP + Master connector Slave connector
ly, Amplifier Units and connectors are sold separately. Standard E3X-NA6 E3X-NA8 E3X-CN11 (3 wires) E3X-CN12 (1 wire)

When Using 5 Amplifier Units

Amplifier Units (5 Units)

| + [ 1 Master Connector + 4 Slave Connectors |

Sensor I/O Connectors (Order separately)

Size Cable type Shape Cable length Model
. 2m XS3F-M421-402-A
Straight
5m XS3F-M421-405-A
M8 Standard cable 4 conductors
2m XS3F-M422-402-A
L-shaped
5m XS3F-M422-405-A
Note: Refer to page NB-6 for details.
Accessories (Order Separately)
Mounting Brackets End Plate
Shape Applicable type Model Quantity Shape Model Quantity
E3X-NAC
E3X-NACF E39-L143 PEP-M 1
E3X-NAGO 1
E3X-NACV E39-L148

A-66

Photoelectric Sensors



Applicable fiber unit type

OomRrRon

Note: 1 . indicates a unit that can be cut freely.

2 .The values of the minimum sensing object for E3X-NALCI (V) and E3X-NAGL through-beam models indicate those obtained where the sensing distance and

sensitivity are set to optimum values.

3. The value of the minimum sensing object for E3X-NALFF through-beam models indicates that obtained at the rated sensing distance with the sensitivity set to

the optimum value.
4 . The size of standard sensing object is the same as the fiber core diameter (lens diameter for models with lens).
5.The value of the minimum sensing object of the through-beam model assumes that the sensing distance and sensitivity are set to the optimum.

Long distance

[1Red light 1 Green light

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) |(Opaque object) Typical radius
\ \ \
NAC(V
V) ‘ 700 (2000) 1.4 mm dia.
‘ (0.03 mm dia.)
M4 ——{r—ef——| NAGD [—1130(370) E32-T11L
M4 screw |
‘ 1.4 mm dia.
NACF 77 210 (600) (0.5 mm dia.)
i i 25 mm
NAC(V) | | 700 ;
[ 1.4 mm dia.
\ (0.03 mm dia.)
3.0 mm dia. —=———| NAGO [1130 E32-T12L
3-mm dia. }
1.4 mm dia.
NACF :Iz‘m (0.5 mm dia.)
\
NAC(V
(V) =200 0.9 mm dia.
0.03 dia.
M3 —p—@——| NAGD [140 (0.03 mm dia.) E32-T21L
screw
0.9 mm dia.
NACF 60 (0.2 mm dia.) o
NAC(V) [/
. (V) 200 0.9 mm dig.
2 mm dia. | (0.03 mm dia.)
(small diame- ——p NAGO [O40 E32-T22L
ter) 2-mm dia.
0.9 mm dia.
NACF 160 (0.2 mm dia.)
With M14 NALI(V) ‘ﬁ:”“'ooo ((1).01 nr:?ndc:?ei)
lens, ideal for — - E32-T17L 25 mm
exp|osion_proof M14 screw NACE . 4.200 10 mm dla
applications | \ (1.5 mm dia)
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General purpose

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) | (Opaque object) Typical radius
I I
NACZI(V) ‘|:‘| 400 (3,000) 1.0 mm dia
! ‘ 0.03 dia.
M4 —@p—a— | NAGD [175 (550) (003mmdia) | 35 1c200 | 25 mm
M4 screw | |
! ! 1.0 mm dia.
NACIF }':”20} (900) (0.2 mm dia.)
NAC(V)  E====1280 (2,100) 1.0 mm dia
| | : .
‘ [ (0.03 mm dia.)
M4 —W@E@Wﬁ[ﬁ:— NAGC  [J50 (375) E32-ET11R
screw
1.0 mm dia.
NACF 80 (0.2 mm dia.)
1 mm
NAC(V) 1280 1.0 mm dia
' (0.083 mm dia.)
3.0 mm dia. ——pp————| NAGL [J50 E32-T12R
3-mm dia.
1.0 mm dia.
NACF 80 (0.2 mm dia.)
M3 ree-cud)
Cesd NAC(V) 1360
Reflective 1.0 mm dia.
side-view (0.03 mm dia.)
conversion —afp —fio——| NAGO [165 E32-TC200A| 25 mm
attachment M3 screw
E39-FS 1.0 mm dia.
mountable NACF 1100 (0.2 mm dia.)
NACI(V) | 100 .
0.5 mm dia.
M3 (0.03 mm dia.)
Minute work de- —m'ﬁl@—’fﬁ]&— NAGO 20 E32-TC200E| 10 mm
tection sorew
0.5 mm dia.
NACF B30 (0.1 mm dia.)
NACD(V) - 60 0.5 mm dia
(0.03 mm dia.)
M3 —mnﬁ@~@an— NAGD  fi12 E32-ET21R 1 mm
screw
0.5 mm dia.
NACF 18 (0.1 mm dia.)
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.

2 .The values of the minimum sensing object for E3X-NACJ (V) and E3X-NAGL] through-beam models indicate those obtained where the sensing distance and
sensitivity are set to optimum values.
3. The value of the minimum sensing object for E3X-NALIF through-beam models indicates that obtained at the rated sensing distance with the sensitivity set to
the optimum value.
4 .The size of standard sensing object is the same as the fiber core diameter (lens diameter for models with lens).
5. The value of the minimum sensing object of the through-beam model assumes that the sensing distance and sensitivity are set to the optimum.

Small diameter head

1 Red light 1 Green light

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-) | using the E39-F1 Lens Unit) |(Opaque object) Typical radius
NAC(V
50 V) 100 0.5 mm dia.
.0 mm dia. ;
' 0.03 mm dia.
Minute work —t = | NAGO 120 ( ) E32-T22 10 mm
: 2-mm dia
detection NACF 0.5 mm dia.
p30 (0.1 mm dia.)
0.5 mm dia.
. | NACI(V) 60 (0.03 mm dia.)
2 mm dia. Small —= 0.5 mm dia E32-T22R 1 mm
i 2-mm dia. . .
work detection NAOF 118 (0.1 mm dia.)
NAC(V) 1400 ,
90mm(40mm) _{): E32- 10 mm dl-a.
With 1.2 mm | {TC200B4 |\ p s 75 (0.03 mm dia.) E32-TC200B 25 mm
dia. sleeve e - E32-TC200B4
W 1.2 dia. -
1.0 mm dia.
NACF =120 (0.2 mm dia.)
NAC(V 100
vy = 0.5 mm dia.
With 0.9 mm | Sommeomm) 0% C22 (0.03 mm dia.) E32-TC200F
=~ TC200F4
dia. sleeve . NAGD  Bi20 E32-TC200F4 | 10mm
M3 screw 0.9 dia.
R NACF 0.5 mm dia.
f30 (0.1 mm dia.)
Flexible (resists breaking) (R4)
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-) | using the E39-F1 Lens Unit) |(Opaque object) Typical radius
NACI(V) I—L|360 .
1.0 mm dia.
0.03 dia.
—— (i —clp——| NAGD  [C165 (008mmdia) | gap 144
M4 screw
1.0 mm dia.
NACF 1100 (0.2 mm dia)
NAC(V) |[=1100 )
Ideal for 0.5 mm dia.
mountingon | _—gp . q——| NAGD  [18 (003mmdia) | g5 1o1 4mm
moving sec- M3 screw
tions (R4) 0.5 mm dia.
NACF Bso (0.1 mm dia.)
NAC(V
V) 3100 0.5 mm dia.
0.03 dia.
——b————| NAGD [I18 (003 mmdia) | pas roop
1.5 mm dia.
0.5 mm dia.
NACF B30 (0.1 mm dia.)
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Side-view
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) | (Opaque object) Typical radius
I
NACIV) | 240 .
- 1. .
- smmda [ oosr:nr?ndc;?a )
Long-distance NAGD  [145 ' ' E32-T14L 25 mm
Space-saving
1.0 mm dia.
NACF E70 (0.2 mm dia.)
- 1.0 mm dia.
3mm dia. [}~ NAC(V) [=3110 (0.03 mm dia.)
Space-saving . E32-T14LR 1 mm
NACF 1.0 mm dia.
p33 (0.2 mm dia.)
NAC(Y) - 190 0.5 mm dia
Small work 1-mmdia»’7 0.03 mm dia
detection (smalll NAGO |12 (©. ) E32-T24 10 mm
diameter) -
0.5 mm dia.
NACF 27 (0.3 mm dia.)
- 0.5 mm dia.
Small work e T NAC(Y) - 130 (0.03 mm dia.)
_ - E32-T24R 1 mm
detection (small NACE 0.5 mm dia.
diameter) 9 (0.3 mm dia.)
NACI(V) | 5 1,800 .
- Y | = 04.003mm dc;?'
Screw'- NAGL] —Ll 330 (0.03 mm dia.) E32-T14 25 mm
mounting Model
4.0 mm dia.
NACF  [mm—— 540 (0.2 mm dia.)
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Chemical resistant

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) |(Opaque object) Typical radius

Teflon cover * NACIY) ‘J:H’Goo
ensures envi- 4.0 mm dia.
ronmental re- (0.2 mm dia.)
sistanca = == | NAGD 1300 E32-T12F
Operating am- Smrh dia.
bient tempera-
ture: -30 to
+70°C 4.0 mm dia.

NACF 1480 (0.7 mm dia.)

40 mm
NACI(V)  [==3200
Teflon cover *
ensures envi- 3.0 mm dia.
ronmental re- — (0.2 mm dia.)
: H m dia. |

sistance Side- NAGD 37 E32-T14F
view Operating
ambient tem-
perature: -30 to
+70°C 3.0 mm dia.

NACIF 160 (0.7 mm dia.)
Teflon cover *
ensures envi- 1.0 mm dia.
ronmental re- NAS(Y) 1350 (0.2 mm dia.)
sistance '

L e E—— -

Operating am- e dia E32-T81F 10 mm
bient tempera- ) 1.0 mm dia.
ture: -40 to NACF - =100 (0.5 mm dia.)
+200°C

* Teflon is a registered trademark of Dupont Company and Mitsui Dupont Chemical Company for their fluoride resin.

E3X-NA
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Heat resistant

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) | (Opaque object) Typical radius
150°C *1 1.5 mm dia.
NAC(V ] 400 ;
Operating am- V) (0.03 mm dia.)
bient tempera-
ture: -40 to —{fp—dfp E32-ET51 35 mm
+150°C Fiber M sorew
sheath mgterlal: NACE =120 1.5 mm <;ha.
Fluororesin (1 mm dia.)
200°C
Operating am- 1.0 mm dia.
[] .
bient tempera- NAS(Y) 180 (0.2 mm dia.)
ture: -40 to
+200°C Flexi- | =—rfpn— offi—— E32-T81R 10 mm
ble: R1 0 M4 screw
Fiber sheath 1.0 mm dia.
material: Te- NADF - H50 (0.5 mm dia.)
flon*2
300°C *3
With spiral tube .
’ 1.0 mm dia.
excellent in me- NACD(V) [/ 300 (3,000) (0.03 mm dlia)
chanical ' ’
strength Oper- I 7
ating ambient M4 sorew E32-T61 25 mm
temperature: - .
40 to +300°C NADF  [190 8'2 mm g!a.
Fiber sheath (0.5mm dia.)
material: SUS
150°C
Side-view .
1.0 mm dia.
minute work de- nd NAD(V) 130 (003 mm dla)
tection Operat- | 2mmdia.
ing ambient E32-T54 35 mm
temperature:
-40 to +150°C .
1.0 dia.
Fiber sheath NACF  [I35 03 o i \
material: Fluo- ’ '
roresin
200 °C L NACI(V) 1700 01.073mm dc;g.
L-shaped Fiber 3-mm dia. (0.03 mm dia.) E32-T845 o5
sheath material: 1.7 mm dia. mm
sus NACF ‘:'2‘10 (0.4 mm dia.)

1.

For continuous operation, use the products within the temperature ranging from -40°C to 130°C.

*2. Teflon is a registered trademark of Dupont Company and Mitsui Dupont Chemical Company for their fluoride resin.

*3.

Indicates the heat-resistant temperature at the fiber tip.
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.

2 .The values of the minimum sensing object for E3X-NACJ (V) and E3X-NAGL] through-beam models indicate those obtained where the sensing distance and

sensitivity are set to optimum values.

3. The value of the minimum sensing object for E3X-NALIF through-beam models indicates that obtained at the rated sensing distance with the sensitivity set to

the optimum value.
4 .The size of standard sensing object is the same as the fiber core diameter (lens diameter for models with lens).
5. The value of the minimum sensing object of the through-beam model assumes that the sensing distance and sensitivity are set to the optimum.

Grooved
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) |(Opaque object) Typical radius
Detection of film . NACI(V) 10 4.0 mm dia.
sheet, beam (0.1 mm dia.)
axis adjust- NAGO [10 E32-G14 25 mm
ment unneces-
sary, easy NACF 4.0 mm d!a.
installation J10 (1.0 mm dia.)
Narrow vision field
Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) |(Opaque object) Typical radius
NACI(V) 1,000 .
Ideal for wafer | ——t \ 1.7 mm dia. E32-T22S
detection 3-mm dia. NACF :":l 300 (0.5 mm dia.)
.@ ! ; 10 mm
Side-view e NACIV) ‘ 1700 (ozi;)sr?nnrqndé?é)
| o E32-T24S
Ideal for wafer NACIF :2‘10 (0.5 mm dia.)
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Area sensing

Compatible Sensing distance (mm) Standard object (mm) Permissible
Features Shape Amplifier (Values in parentheses: when | Minimum sensing object Model bending
Units (E3X-)| using the E39-F1 Lens Unit) | (Opaque object) Typical radius
2.0 mm dia.
- NAC(V 300 ;
Multi-point de- - V) (0.03 mm dia.)
; - E32-M21 25 mm
tection (4 head) - 2.0 mm dia.
S screw NACF 390 (0.3 mm dia.)
NAC(V) | 5$71920
_ (0.5 mm dia.) *
Detects in a 30 NAGD 1170 E32-T16W 10 mm
mm area
NACF | ] 270 (4.0 mm dia.) *
NAC(V) 1690 (0.5 mm dia.) *
Detects in a 30 E32-T16WR 1 mm
mm area
NACF  [/1200 (4.0 mm dia.) *
o NACI(V) 1520
ISdldel-\fnew ty$e ¥ | (0.3 mm dia.) *
eal for appli-
cations that do o NAGL  [J95 E32-T16 10 mm
not have suffi- I
cient depth NACF 1150 (2.0 mm dia.) *
0} *
Side-view type . NACI(V) |390 (0.3 mm dia.)
Ideal for appli- !@‘i R
cations that do 11:“m E32-T16JR 1 mm
not have suffi- NADF 3110 (2.0 mm dia.) *
cient depth
NACI(V) §$ 11,500
Detection in (0.9 mm dia.) *
area of 10 mm NAGO 1275 E32-T16 25 mm
width, long dis-
tance NACF 1450 (1.5 mm dia.) *
Stable detec- NAZ(V) 1600 -
tion of small (0.3 mm dia.)
work in wide NAGO  [=1110 E32-T16P 10 mm
area Protective
structure: IEC o %
] 1 . .
60529 IP50 NADF /1180 (2.0 mm dia.)
Stable detec- NACI(V) 1450 (0.3 mm dia.) *
tion of small
work in wide E32-T16PR 1 mm
area Protective
structure: IEC NACF  [130 (2.0 mm dia.) *
60529 IP50

* The sensing distance is 100 mm and the value can be detected in each detection area. (The sensing object diameter is the value in stationary status.)
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.

2 .The values of the minimum sensing object indicate those obtained at a distance where the smallest object can be sensed with the Reflective Fiber Unit.

Long distance 1 Red light 1 Green light
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
250 x 250
NACI(V) 200 (0.01 mm dia.)
50 x 50
M =il NAGL  [35 : E32-D11L
6 MG srew (0.1 mm dia.)
100 x 100
NACF 65 (0.015 mm dia.) »s
mm
o e b,
3 mm dia. NAGD 20 25x 25 E32-D12
(small diameter) 3 dia. (0.1 mm dia.)
50 x 50
. mm dia.
NACIF 140 (0.015 dia.)
100 x 100
NACK(V) 150 (0.01 mm dia.)
25x 25
—fl ) -
M4 i NAGO |10 (0.1 mm dia.) E32-D21L
25x25
NACF 17 (0.015 mm dia.) o
mm
100 x 100
NAD(V) - 50 (0.01 mm dia)
3 mm dia. 25 x 25
(small diame- _ NAGO 110 (0.1 mm dia.) E32-D22L
ter) 3-mm dia. 55 X 25
X
. mm dia.
NACIF 017 (0.015 dia.)

* Sensing distance indicates values for white paper.
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General purpose

Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
200 x 200
NACI(V) =150 (0.01 mm dia.)
50 x 50
M6 .@ — NAGO [025 (0.1 mm dia.) E32-DC200 25 mm
75x75
NACF F50 (0.015 mm dia.)
150 x 150
NACI(V) - =390 (0.01 mm dia.)
25x 25
M (DY —i = NAGD  [I15 . E32-ED11R
6 M6 screw (0.1 mm dia.)
50 x 50
NACF 30 (0.02 mm dia.) 1
mm
NAC(V) =190 150 x 150
(0.01 mm dia.)
30 NAGT  [15 25x 25 E32-D12R
U mm dia. o dia (0.1 mm dia.)
50 x 50
NACF B30 (0.02 mm dia.)
50 x 50
NAC(V) - 36 (0.01 mm dia.)
M3 (small di- — 25x25 i
ameter) M3 screw NAGO 16 (0.1 mm dia.) E32-DC200E 10 mm
25x 25
NADF 12 (0.02 mm dia.)
NACI(V) [15 25x 25
M3 (small di- —p ) (0.01 mm dia.) E32-ED21R
ameter) M3 screw NACF is 25x 25
(0.03 mm dia.) ]
mm
_ NAC(V) 115 2525
(small diame- e dia, NATF 15 25x 25
ter) (0.08 mm dia.)

* Sensing distance indicates values for white paper.
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Thin fiber
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
\ 200 x 200
.@ NACI(V) - =150 (0.01 mm dia.)
. (): E32- 90mm(40mm)
With 2.5 mm DC200B4 . NAGO [025 50 x 50 E32-DC200B o5
sleeve (0.1 mm dia.) E32-DC200B4 mm
M6 screwz5 dia. - 75x75
OF - [50 (0.015 mm dia.)
50 x 50
NAC(V) - f3e (0.01 mm dia.)
With 12mm | beaoors 5 | NaGD e 25 x 25 E32-DC200F |
dia. sleeve VB oo (0.1 mm dia.) E32-DC200F4 mm
1.2 dia.
25 x 25
NACF 12 (0.02 mm dia.)
Py NACI(V) 0 © 0215rr)1(r§?jia )
0.8mmminute | — 11 : 25 x 25 . E32-D33 4 mm
work detection R S
oemmaa. | NACF —13.3 (0.03 mm dia.)
0.5 mm dia. Loy NACY(V) 1.5 © 0215r:r§%ia )
Very small R ‘:ﬂd‘ i 25 x 25 i E32-D331 4 mm
ork detection S mm dia.
w ! osmmda. | NADF 105 (0.05 mm dia.)
* Sensing distance indicates values for white paper.
Flexible (resists breaking) (R4)
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
150 x 150
NACIV) - =190 (0.01 mm dia.)
25x 25
NAGLO 015 ; E32-D11
M6 screw (0.1 mm dia.)
50 x 50
NACIF 130 (0.015 mm dia.)
NACI(V) 15 25x25
- (0.01 mm dia.) E32-D21
Ideal for instal- M3screw | NACE 15 25x25
lation on mov- (0'022 mrr; dia.) 4 mm
ing sections 5 x 25
(R4) NACD(V) 115 (0.01 mm dia.)
25x 25
Eree-owd NAGL 2.4 . E32-D21B
- M4 screw (0.1 mm dia.)
25x 25
NADF 15 (0.02 mm dia.)
25x 25
NAC(V) 17 .
0.01 dia.
— = ( 25’?(";5 ia.) E32-D22B
1.5-dia.
NACF ]2.3 (0.02 mm dia.)
* Sensing distance indicates values for white paper.
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.

2 .The values of the minimum sensing object indicate those obtained at a distance where the smallest object can be sensed with the Reflective Fiber Unit.

Coaxial [ Red light 1 Green light
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
\ 200 x 200
NAD(V) - =150 (0.01 mm dia.)
M8 precision NAGO [025 50x 50 E32-CC200
positioning M6 screw (0.1 mm dia.)
75x75
NACF 50 (0.015 mm dia.)
100 x 100
3 mm dia NACI(V) - 80 (0.01 mm dia.)
(small diame- ; NAGD  [12 25x 25 E32-D32L
ter) precision e di, (0.1 mm dia.)
positioning 50 x 50
NACIF @25 (0.02 mm dia.)
NACI(V) 140 50 x50
M3 precision (0.01 mm dia.)
positioning 25 x 25
Small spotlens | ———=<&> | NAGL 6 0.1 > i) E32-EC31
(E39-F3A-5/ ' )
F3B/F3C) 25x 25
mountable NACF 113 (0.02 mm dia.)
M8 precision 25 x 25
gositliloningt;I NAC(V) 115 (0.01 mm dia.) 25 mm
mall spot lens . -
(E39-F3A-5/ M3 screw E32-EC4H
F3B/F3C) NAF |5 25x25
mountable (0.02 mm dia.)
2 mm dia. preci-
sion positioning 25x 25
Small spot lens NACIV) 15 (0.01 mm dia.)
(E39-F3A) t
mountable [ E32-C42
Spot diameter amm e 25x25
0.1t0 0.6 mm NACIF 15 (0.02 mm dia.)
variable
. . 50 x 50
2 mm dia. preci- NAC(V) D40 (0.01 mm dia.)
sion positioning
Small spot lens
(E39-F3A) 4 NAGT |6 0 125 X 23. E32-D32
mountable 2.mm dia. (0.1 mm dia.)
Spot diameter oF x 95
0.5t0 1 mm NACIF 013 :
variable (0.02 mm dia.)

* Sensing distance indicates values for white paper.
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Side-view
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
50 x 50
NACI(V) 140 (0.03 mm dia.)
6-mm dia. |- 25 x 25
6 mm dia. Long NAGC] X E32-D14L
distance 110 (0.3 mm dia.) 25 mm
25 x 25
NACIF — Fi13 (0.03 mm dia.)
: Grmm dia. = 1= NARE) e 25 x 25 E32-
6 mm dia. (0.03 mm dia.) D4R |1MM
NACF 5
25 x 25
NAC(V) [115 ;
forcid (0.03 mm dia.)
2 mm dia. D 2-mm dia. 25 x 25
(small diameter) NAGO |24 (0.3 mm dia) E32-D24 |10 mm
Space saving
25x 25
NACF 15 (0.03 mm dia.)
A NACI(Y) |7
mm dia. 2-mm dia. 25x 25
(small diameter) 4& (0.03 mm dia.) E32-D24R |1 mm
Space saving NACF 2.3
* Sensing distance indicates values for white paper.
Chemical resistant
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm)*1 Minimum sensing object Model |bending
Units (E3X-) (Gold wire) typical radius
100 x 100
NAC(V) [E50 i
Teflon-covered *2 V) (0.03 mm dia.)
High environ- 25 x 05
mental resistance == NAGO |8 ; E32-D12F 40 mm
. . ) (0.3 mm dia.)
Operating ambient 6-mm dia.
temperature: 25x25
-30 to +70°C NACF 116 (0.03 mm dia.)

*1. Sensing distance indicates values for white paper.
*2. Teflon is a registered trademark of Dupont Company and Mitsui Dupont Chemical Company for their fluoride resin.
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Heat resistant

Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm)*1 Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
150°C *2 O 150 x 150
°C *2 Oper- X
ating ambient NACKV) =120 (0.03 mm dia.)
temperature: :'@]b]
-40 to +150°C oo E32-EDS1 85 mm
Fiber sheath 50 x 50
material: Fluo- NACF 40 (0.03 mm dia.)
roresin
300°C *3 Oper- 100 x 100
ating ambient NATIV) - [E45 (0.03 mm dia.)
temperature:
-40 to +300°C M6 screw E32-D61
Fiber sheath 25x25
material: SUS NACF - DI15 (0.03 mm dia.)
25 mm
400°C Operat- 50 x 50
ing ambient NACI(V) - [@so (0.03 mm dia.)
temperature:
-40 to +400°C M4 screw 1 25.mm dia. E32-D73
Fiber sheath 25x 25
material: SUS NACF 110 (0.03 mm dia.)
*1. Sensing distance indicates values for white paper.
*2. For continuous operation, use the products within the temperature ranging from -40°C to 130°C.
*3. Indicates the heat-resistant temperature at the fiber tip.
Area sensing
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
o ! NACI(V) [=3975 100 x 100
Side-view type ! (0.03 mm dia.)
) ! E32-D36P1 25 mm
Wide detection NATF 025 50 x 50
of wide area (0.03 mm dia.)

* Sensing distance indicates values for white paper.
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Note: 1 . indicates a unit that can be cut freely. The unit without the mark cannot be cut freely.

2 .The values of the minimum sensing object indicate those obtained at a distance where the smallest object can be sensed with the Reflective Fiber Unit.

Retroreflective [ Red light
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
‘ .
NACI(V) |:‘:|10 to 250 35.0 mm dia. E32-R21
Opagque object P— \ (0.3 mm dia.) + 10 mm
detection M6 screw oo e ! 35.0 mm dia. E39-R3
reflector NACF [ 110to 250 (0.5 mm dia.) (Attachment)
Opaque object 35.0 mm dia.
detection Oper- NALY) ' S0 1500 (0.6 mm dia.) E32-R16
ating ambient -
temperature: - :ﬁ ‘/E * 25 mm
o E39-R1 E39-R1
25 to +55°C o
P . reflector 35.0 mm dia (Attachment)
rotective NACIF | 115010 1000 ' o
structure: IEC (0.4 mm dia.)
60529 IP66
* Sensing distance indicates values for white paper.
Limited reflective
Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending
Units (E3X-) (Gold wire) typical radius
Ideal for NADY) 14012 E32-L56E1
positioning of —— NALE E32-L56E2 | S°MM
crystal glass 1410 12
25x 25
Wafer/small NACIV) 4 =2 (0.015 mm dia.)
height differ- — E32-L24L
ence detection 25x25
Operating NADF 142 (0.03 mm dia.)
ambient tem- 10 mm
perature: 25x 25
-40 to +105°C NACIV)  17.2x1.8 (0.015 mm dia.)
Protective E32-L25L
structure: IEC a__ NADF  [7.2:18 25 x 25
60529 IP50 B (0.08 mm dia.)
25x 25
NAC(V) - 13.3 (0.015 mm dia.)
Wafer/small m 55 X 25 E32-L25
height differ- NACF 33 (0.03 mm dia.)
ence detection 25 X 25 25 mm
Protective NAC(V) ]3.3 0.015 X di
structure: IEC ? ©. o5 mr;s ia.) E32-L25A
60529 IP50 X
NADF 133 (0.03 mm dia.)

* Sensing distance indicates values for white paper.
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Fluid level detection

Compatible Standard object (mm) Permissible
Features Shape Amplifier Sensing distance (mm) Minimum sensing object Model bending

Units (E3X-) (Gold wire) typical radius

s NAT)

able section L'-‘::]:‘:'= Eggggg; 40 mm

L =150, 350 L

mm (2 types) NACIF

NAC(V)
Tube mounting E32-L25T 10 mm
e - W -

* Sensing distance indicates values for white paper.
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Amplifier Units

Pre-wired

Connector type

High-speed de-

Mark-detecting

Water-resistant

Water-resistant mod-

TpE | SEIEEE MEEE tection models models models S Eel sl els (M8 Connector)
OIIIJE)':IH E3X-NA11 E3X-NA11F E3X-NAG11 E3X-NA11V E3X-NA6 E3X-NA14V
Model NP
ltem output E3X-NA41 E3X-NA41F E3X-NAG41 E3X-NA41V E3X-NA8 E3X-NA44V
Light source (wave Green LED
length) Red LED (680 nm) (520 nm) Red LED (680 nm)

Power supply volt-
age

12 to 24 VDC £10%, ripple (p-p): 10% max.

Current consumption

35 mA max.

35 mA max. (
power supply

voltage 24 VDC)

at
35 mA max.

Control output

Load current 50 mA (residual voltage

put format) Light-ON/Dark-ON switch selectable

1 V max. each) Open collector output type (depends on the NPN/PNP out-

Response time

Operation or re-
set: 200 ps max. *

Operating: 20 us
max. Reset: 30 us

max.

200 us max. for operation and reset respectively (See note.)

Sensitivity adjust-
ment

8-turn endless adjuster (with indicator)

Protective circuits

Reverse polarity
protection, out-
put short-circuit
protection, mutu-
al interference
prevention (opti-
cally synchro-
nized)

Reverse pola

protection, out-
put short-circuit

protection

rity

Reverse polarity protection, output short-circuit protection, mutual interfer-
ence prevention (optically synchronized)

Timer function

OFF-delay timer: 40 ms (fixed)

Ambient illuminance

Incandescent lamp: 10,000 lux max. Sunlight: 20,000 lux max.

Ambient temperature

Operating: Groups of 1 to 3 Amplifiers: -25 to +55°C, Groups of 4 to 11 Amplifiers: -25 to +50°C, Groups of 12 to
16 Amplifiers: -25 to +45°C Storage: -30 to +70°C (with no icing and condensation)

Ambient humidity

Operating/Storage: 35% to 85% RH (with no condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

500 VAC at
50/60 Hz for
1 minute

Vibration resistance

10 to 55 Hz with a 1.5 mm double amplitude for 2 hrs each in X, Y and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC 60529 IP50 (with Protective Cover attached)

IEC 60529 IP66
(with Protective

IEC 60529 IP50
(with Protective

IEC 60529 IP66
(with Protective

Cover attached) Cover attached) | Cover attached)

Connection method | Pre-wired models (standard length: 2 m) Connector type | M8 connector

UETs((FEE S Approx. 100 g Approx. 110 g Approx. 55 g 659

state)
Case | PBT (polybutylene terephthalate)

Material Polyethersul- Polyethersul-
Cover | Polycarbonate fone (PES) Polycarbonate fone (PES)

Accessories Instruction manual

* If 8 or more Units are installed side-by-side, the response time will be 350 ps max.
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Amplifier Unit Connectors

ltem Model E3X-CN11 E3X-CN12
Rated current 25A
Rated voltage 50V

. 20 mQ max. (20 mVDC max., 100 mA max.) [By connection with amplifier unit and connection with adjacent con-
Contact resistance ;
nector (except conductor resistance of cable)]

No. of insertions 50 times (By connection with amplifier unit and connection with adjacent connector)
Materi- | Housing PBT (polybutylene terephthalate)

al Contacts Phosphor bronze/gold-plated nickel

Weight (Packed

state) Approx. 55 g Approx. 25 g

Characteristic data (typical)

Number of Turns of Sensitivity Adjuster
vs. Sensing Distance

E32-T11L E32-D11L

7;’1 2 ngo

é 1.0 / =

a / gsoc /
08 E3X-NACI (V) /
0.6 y‘ 200 E3X-NAT (V)
0.4 k//

100 =

0.2 P i\ e

V
/ \
E3X‘-NAD [ E3X-NACIF
|
0 2 4 6 8 10

Number of turns

0 2 4 6 8 10
Number of turns

Sensing Distance vs. Hysteresis

E32-T11L E32-D11L
€ €
E E
2100 @ 20
% 80 g

4 /
E3X-NACI (V) / 10— E3X-NACI Q) /
” / '/ /
)/
0 100 200 300 400 500 600 700 0 50 100 150 200
Distance (mm) Distance (mm)

40

<]
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Output Circuit Diagram

NPN output
Operating status of . Mode selec- o
Model output transistor Timing chart ———" Output circuit
Incident
Interrupted —q:: I O_ - i -
deaor. O b & indicator
1
Light ON (orange) Oc'):: — LeON (orange
Output LIGHT ON Main
transistor  OFF _:_ ( ) circuit 0) —— L 121024 VDC
E3X-NA11 Load Operate_:l_ T
E3X-NA6 (Relay)  Reset : | Blue
E3X-NAG11 (Between brown and black) 3
E3X-NA11F L. - R ¢
E3X-NA11V Incident )
E3X-NA14V Interrupted _ M8 Connector Pin Arrangement
Operation g T~
indicator
parkonN | o9 O —= D<ON > %
Output ON _: (DARK ON)
transistor OFF |
Load Operate_:l_ Note: Pin 2 is open.
(Relay)  Reset
(Between brown and black)
PNP output
Operating status of . Mode selec- o
Model output transistor Timing chart ———" Output circuit
Incident
o Itnterrupted _q:: I - -
Operation gy Operation
indicator OFF _I:_ H A indicator
Light ON (orange) - =70 LsON (orange)
Output LIGHT ON i
transistor  OFF _:_ ( ) Q/ilsﬂit I\ 15'30k Control Ou'\pm 1 12t024 VvDC
E3X-NA41 Load  Operate sl
E3X-NA8 (Relay)  Reset \ Tond
E3X-NAG41 (Between brown and black) I | Blue
E3X-NA41F l - - ___\13
E3X-NA41V Incident .
M8 Connector Pin Arrangement
E3X-NA44V Interrupted T — 9
Operation g ™~ 010)
Dark ON '(Z?Aiagtg)' or——1 DeON o o
Output ON ] (DARK ON)
transistor  OFF Note: Pin 2 is open
Load Operate ’ pen.
(Relay)  Reset —:l—
(Between brown and black)
Connectors (Sensor I/0O connectors)
Termination No. Color of Wire, outer Connector
cable conductors Class | . ’ p Application
®0 ; 2\ 3&?1% jacket color pin No.
® @ f B g Brown Power
T @ | supply (+v)
White -
For DC ®
XS3F-M421-402-A  XS3F-M422-402-A Bl Power
XS3F-M421-405-A  XS3F-M422-405-A ue ® supply (0 V)
ac utpu
Black @ Output

Note: Pin 2 is not used.
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Precautions

Amplifier Units

Sensitivity Indicator
8-turn sensitivity adjuster

TIMER
Mo =1

Operation Mode Selector

Use to switch between Light ON and Dark ON modes
Timer switch

ON: Timer function is ON.

OFF: Timer function is OFF.

Incident level indicators
Operation indicator

Lock Button

Operation

Indicator status

In addition to the operation indicator (orange), E3X-NA has in-
dicators that denote the incident level (4 green and 1 red indi-
cators). Use them for optical axis adjustment and mainte-
nance.

Operation in-

Indicator status (L/ON) dicator (L/ON)

Incident level

Operation indicator Incident level indicators

Approx. 80%
Not lit to 90% of op-
erating level

Approx. 80%
Not lit to 90% of op-
erating level

Approx. 90%
operating
level

Approx.110%
to 120% of
operating
level

Lit

Approx. 120%
Lit min. of oper-
ating level

Note: The rightmost indicator is turned ON at the "0 incident level".

| Correct Use |
Amplifier Units

Design

Communications Hole

The window provided in the side face of the unit is a commu-
nication window for prevention of mutual interference when it
is connected with the other unit. Note that the optional Mobile
Console E3X-MC11 cannot be used. When the incident level
of the sensor is excessive, mutual interference prevention
may not be activated. At that time, make adjustment with the
sensitivity adjuster. When the unit is used with the E3X-DA-N
series, mutual interference prevention is not activated.

Mounting

Connection/removing of amplifier units

(Connection)

1. Install the Amplifier Units one at a time onto the DIN track.

2. Slide the Amplifier Units together, line up the clips, and
press the Amplifier Units together until they click into place.

(Removing)

Slide one unit away from the other and remove them one by
one. (Do not remove the connected units together from the
DIN rail.)

Note: 1.When the amplifier units are interconnected, the operating ambient
temperature changes depending on the number of connected am-
plifier units. Check "Ratings/Performance".

2 .Before connecting or removing the units, always switch power off.

Operating Environment

Ambient Conditions

Always remove dust, dirt, etc. from the optical communication
window, which may disable communication.

Miscellaneous
Protective Cover
Be sure to set the Protective Cover before use.
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Fiber Units
Installation
Tightening Force

The tightening force applied to the Fiber Unit should be as fol-

lows:
Screw-mounting

Spring mounting clip
Toothed washers

Model Cylindrical Model

Retaining screw
(flat head or
sunken head)

| 59

=

Nuts
(attachment)

Fiber Units Clamping torque
M3/M4 screw 0.78 Nm max.
M6 screw/6 mm dia. column 0.98 Nm max.
1.5 mm dia. column 0.2 Nm max.
2 mm dia./3 mm dia. column 0.29 Nm max.
E32-T12F 5 mm dia. Teflon model 0.78 Nm max.
E32-D12F 6 mm dia. Teflon model
E32-T16 0.49 Nm max.
E32-R21 0.59 Nm max.
0.49 Nm max. for up to 5 mm from
E32-M21 front end, 0.78 Nm max. for more
than 5 mm from front end
E32-L25A 0.78 Nm max.
E32-T16P
E32-T16PR
E32-T24S
E32-L24L 0.29 Nm max.
E32-L25L
E32-T16J
E32-T16JR
E32-T16W
E32-T16WR 0-3 Nm max.

Use a proper-sized wrench.

\

)

Fiber Connection and Disconnection
The E3X Amplifier Unit has a lock button. Connect or discon-
nect the fibers to or from the E3X Amplifier Unit using the fol-

lowing procedures:
1. Connection

Open the protective cover, insert the fibers according to the fi-
ber insertion marks on the side of the Amplifier Unit, and lower

the lock button.

Lock Button

Insertion position

2. Disconnection
Remove the protective cover and raise the lock button to pull
out the fiber.

Protective cover

Unlocked
Locked

Note:To maintain the fiber properties, confirm that the lock is
released before removing the fiber.

3. Precautions for Fiber Connection/Disconnection
Be sure to lock or unlock the lock button within an ambient
temperature range between -10°C and 40°C.

Cutting Fiber

* Insert a fiber into the Fiber Cutter and determine the length
of the fiber to be cut.

* Press down the Fiber Cutter in a single stroke to cut the fi-
ber.

* The cutting holes cannot be used twice. If the same hole is
used twice, the cutting face of the fiber will be rough and the
sensing distance will be reduced. Always use an unused
hole.

* Cut a thin fiber as follows:

Thin fiber
attachment
(E39-F9)

An attachment is

® temporarily fitted
to a thin fiber be-

fore shipment.

/

Temporarily
fitted

Secure the attach-
ment after adjust-
® ing the position of

it in the direction
indicated by the
arrow.

Insert the fiber to
® | be cutinto the
E39-F4.

Three holes
for standard
fiber (2.2-mm dia.)

Approx. 0.5 mm
Finished state

@ | (proper cutting

? ? Insertion direction
state)

Note: Insert the fiber in the direction indicated by
the arrow.

E3X-NA
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Connection

* Do not strain the fiber unit, e.g. do not apply tensile or com-
pression force. (Within 9.8 Nm or 29.4 Nm) Use special care
since the fiber is thin.

* The bending radius of the fiber unit should be more than the
permissible bending radius given in "Type/standard price"
and "Ratings/performance”.

* Do not bend the edge of the Fiber Units (excluding the E32-
TOR and E32-DCIR).

20 mm min
= (|-
" : Fiber
Amplifier Unit Unit i
20 mm min.

* Do not apply excess force on the Fiber Units.
* The Fiber Head could break by excessive vibration. To pre-
vent this, the following is effective:

A one-turn loop can
absorb vibrations. —=|

E39-F11 Sleeve Bender

* The bending radius of the stainless steel tube should be as
large as possible. The smaller the bending radius becomes,
the shorter the sensing distance will be.

* Insert the tip of the stainless steel tube to the Sleeve Bender
and bend the stainless steel tube slowly along the curve of
the Sleeve Bender (refer to the figure).

1.2-mm dia. max.

1.3-mm dia. min.
R10mm

R5mm

Fiber tip
position mark

Do not bend here.

Amplifier Unit Connectors
Installation

Installation Connectors
1. Insert the Master or Slave Connector into the Amplifier Unit
until it clicks into place.

Insert
2. Join Amplifier Units together as required after all the Master
and Slave Connectors have been inserted.
3. Apply the supplied seal to the non-connection surface of the
master/slave connector.

Sticker Sticker

Note: Apply the seal to the grooved side.

Removing Connectors

1. Slide the slave Amplifier Unit for which the Connector is to
be removed away from the rest of the group.

2. After the Amplifier Unit has been separated, press down on
the lever on the Connector and remove it. (Do not attempt
to remove Connectors without separating them from other
Amplifier Units first.)

Press down
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Mounting End Plate (PFP-M)

Depending on the installation type, an Amplifier Unit may
move during operation. In this case, use an End Plate.
Before installing an End Plate, remove the clip from the mas-
ter Amplifier Unit using a nipper or similar tool.

The sensor bottom is also equipped with the clip removing
mechanism.

1. Insert the clip to be removed into the slit underneath the clip
on another Amplifier Unit.

2. Remove the clip by rotating the Amplifier Unit.

Rotate

Pull Strengths for Connectors (Including Cables)
E3X-CN11: 30 N max. E3X-CN12: 12 N max.

Accessories

Use of E39-R3 Reflector

1. When using an adhesive tape on the rear face, apply it after
washing away oil, dust, etc. from the place of application.
The reflector cannot be installed if there remains oil, etc.

2. The E39-R3 cannot be used in places where it is exposed
to oil or chemicals.

E39-F3271 Protective Spiral Tubes
1. Insert a fiber to the Protective Spiral Tube from the head
connector side (screwed) of the tube.

Protective  Fiber Unit
Spiral Tube

2. Push the fiber into the Protective Spiral Tube. The tube
should be straight so that the fiber is not twisted when in-
serted. Then turn the end cap of the spiral tube.

Protective Fiber Unit

Spiral Tube
3. Secure the Protective Spiral Tube on a suitable place with
the attached nut.

Mounting panel .
Hexagon clamping nut

=
/ \\Fiber Unit

Protective Toothed washer
Spiral Tube

4. Use the attached saddle to secure the end cap of the Pro-
tective Spiral Tube. To secure the Protective Spiral Tube at
a position other than the end cap, apply tape to the tube so
that the portion becomes thicker in diameter.

End cap

E39-F10 Fiber Connector
Fit the connector in the following procedure.

O) ©)

Splice Fiber Unit

Fiber Unit X
. . Retention
Retention unit . unit »

Fiber Unit Fiber Unit

* The Fiber Units should be as close as possible when they
are connected. Sensing distance will be reduced by approx-
imately 25% when fibers are connected.

* Only 2.2 mm dia. fibers can be connected.

E3X-NA
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Amplifier Units

Pre-wired
E3X-NA11
E3X-NA11F
E3X-NA41
E3X-NA41F
E3X-NAG11
E3X-NAG41

With Mounting Blanket Attached

Incident level indicators

Operation indicator

CAD file

E3X_05

4-dia., 3-conductor,
vinyl-insulated round cable

= =

#_ (conductor cross-sectional
|__ ) area: 0.45 mtu; insulation
diameter: 1.1 mm)

«13.05»‘
[+—15.75 —={=- 9.2
< 64.3
’k10 38.6 5.3
Two, 2.4 dia. I
F f ﬁ/ Q
[ ._/ Mounting Holes
T =T >.M3
8 ] 315
%&? AR [c=ms] -
10.7 i 10.75 16—
T =)
) e Il
T f Holes for optical communications * 2

L=

224
~—13

Two, 3.2 dia. holes

3.4

24
4

Mounting bracket (E39-L143); Sold separately
Stainless steel (SUS304)

_T.L_J
in

O—

ST

Li22.44><7164>‘

Note: * 1. The mounting bracket can also be used on side A.
* 2. The hole for optical communications is for
preventing mutual interference. There is no
hole for E3X-NALCIF models.

Amplifier Units with cables,
Water-resistant Models
E3X-NA11V

E3X-NA41V

With Mounting Blanket Attached

CAD file

E3X_10

Two, 2.4 dia.

28.65 9.2+
25.95 o
et @ﬂ
Operation indicator \ .
Incident level indicators (A)*1
815
> 6.9 4= 40
= f
R RN
f% 33
8 " ﬁ
*ij o
10.7
e e & &1
T
39 34 43 ~——239 16— \ Holes for
optical
144 37 ' ‘communications|
) 115 67.2 v
Mounting Holes 239 16—~ Mounting bracket (E39-L148); Sold separately
2-M3 3.4 5.4 Stainless steel (SUS304)
) TEL W, H_\HJ_!—>
ﬁ Lot o = iiire
16— ol [ I WY | UKJAL)H
| -
54 34

Note:*1.The mounting bracket can also be used on side A.
*2. 4-dia., 3-conductor, vinyl-insulated round cable
(conductor cross-sectional area: 0.45 mmz;
insulation diameter: 1.1 mm)
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CAD file

E3X_06

Incident level indicators

Connector type

E3X-NA6 Operation indicator
E3X-NAS8 é ) 5@555%, ) 1
-
[+—13.05—
[+—15.75 —=+9.2+
47104>‘ 3 64.3 |
Two, 2.4 dia. ‘ ‘ }
8 — 315
8 — 14
% f E D & =
9.9 =
10.7 ‘ _
- P
»u«ts f 38.6
~—13 36.7 . o
Holes for optical communications
5.1,3.9, (for preventing mutual interference)
1.
1¢7 8
: f
e gomin. o TS
ool
46.2«»«1.7
Dimensions with Master Connector Connected Dimensions with Slave Connector Connected
71 71
67.5 67.5
a4 | R4 |
04. ‘ 64.

f E3X-CN11: ﬁ / j t
J 4.0 dia. ,@\ E3X-CN12: 2.6 diafﬁ
=1 -

315 El 315 ‘H
=& O || =R\l

1.5 — 15 - 17.45T —

~ 1295 | ~ 1295 J11.55 |
ﬁﬂ_b 7 ,Eﬁl_p S A
—-4 3 —-t 4

1.8 51 1.8

5139 l—10— 5139 4.8 1o

Amplifier Units M8 Connectors,

Water-resistant Models
E3X-NA14V
E3X-NA44V

With Mounting Blanket Attached CAD file
28.65 9.2-=
Note:*1.The mounting bracket 25.95
can also be used on side A. i
) SN M
L [ A |\ By
" . T
Operation indicator \
Incident level indicators (A)"1
81.5
6.9 4~ 40
— %
\ 7 Tt
Lo 7
o ﬁ“ 28
[
[ e
f 5 @ }
9.9 0
‘ 1.2 —
[T 5] ] L
] U J
39 34 43 +——23.9 16—~ H°(‘es"°’
optical
~—14.4 37 ' communications
115 67.2 11—
Mounting Holes
239 16— Mounting bracket (E39-L148); Sold separately
}'Ms 34 54  Stainless steel (SUS304)
¢ e
C O] mt + T
16— T ) ;ﬁ WL [[WAH
1 - | J T
54 34

E3X_11

E3X-NA
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Amplifier Unit Connectors

Master connector

E3X-CN11 2,000
=10.7
6.8 4-dia., 3-conductor, vinyl-insulated
2.6 ‘ round cable (conductor cross-sectional
area: 0.45 mm3; insulation diameter: 1.1 mm) ‘
* 4 dia.
[
14.4 — N
0.8 *8.4*‘ 30:2 ! 10z 2+
f—15.1—= 50*3 {
Slave connector
E3X-CN12 —10— 2,000"%8
-6 =10.7—~|
2.9 | 6.8, 4-dia., 3-conductor,vinyl-insulated
’ ‘ \ \ ‘ round cable (conductor cross-sectional
area: 0.45 mm?; insulation diameter: 1.1 mm)
; 2p i 2.6 dia.
T% = =
gl 144 — 5
N
T
“6* 0.8 ¢g_4*‘ 10: 2|
—t 3 f— fe—15.1—» 50+g

Accessories (Order Separately)
Mounting Brackets
A-314
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Photoelectric Sensor with Built-in Amplifier

E3Z

For almost all binaray-detection applica-
tions, you can make selection from the E3Z

East-to-
operaz‘e

Reliability )

BaSlC performance Through-beam Model

Photoelectric Sen-
sor with built-in am-

plifier is applicable Retroreflective model
to a wide variety of (with MSR function)

lines and ensures a
longer sensing dis-

tance than any other

model. Diffuse-reflective model
Lineup of models corre-
sponding to applications

(thin beam, transparent, - -

grooved)
l Distance-setting model

(. .
Dimensions 10.4mm

‘ ‘

31mm
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(EHWNY

Meets a Vanety of Global network with 191 offices in 38 countries. M8-connector, PNP output types that meet
international stan- international standards are available.

dards, thus allowing
use in any country.

= A general-purpose connector ensures easy on- The compact and space-saving model can be
asy-to-operate site installation! installed in any location.

Our conventional product

User-friendly Pho-
toelectric Sensor
takes all installation
and on-site condi-
tions into consider-
ation.

)7/

rl
) 7,

. o Highly water and dust-resistive and ensures Resists common-mode noise generated by in-
Rellab”lty easy installation in any location. verters.

= ( )

Eliminates the influ-
ence of installation
and on-site condi-
tions, thus increas-
ing the reliability of
the line.

120
100

A O ©
o O O

Inverter noise voltage (V)

n
o

o

Stability

E3Z-series reliabili-
ty covers a wide
range of object/
background combi-
nations, and ensure
stable detection re-
gardless of work-
piece color or
glossiness.
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Earth-friendly energy-saving type.

Environmental

protection

Power Consumption Comparison

Photoelectric Sen-
sor with Built-in Am-
plifier

I

- I
Conventional sensor i
I

. . ; (-
* The above figure is based on measurement under normal operating conditions.

0 Saves energy *

Approx.30 O/O IeSS ’:

10-quantity packing reduces waste cartons.

This ECO label is indicated on
products that meet the environmental
standards established by OMRON.

Recycled paper is used.
Standard models provided with a 0.5-m cable are
available for the elimination of unnecessary ca-
ble length.

Packed in "combustible" polyethylene bags
free of Styrofoam. *

: T
On-going elimination of materials containing
lead.

Uses environmentally
i

Narrow Beam

model

Ideal for detecting
small objects with a

small spot:

@Tiny objects as little as
0.1 mm in diameter can
be detected with a 2.5-
mm dia. spot.

@ A thin beam enables de-
tection through a gap or
small hole.

@®The small spot of light en-
ables visual checking of
sensing spot position.

- ,f';
2-5 mm dla- -'lr
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Transparent

PET bottles

Stable detection of
thin-wall PET
bottles adequate for
recycling
Standard-size
transparent object
sensor
® Uses OMRON's unique
optical system ("Inner
View") that can detect
various shapes of PET
bottles and transparent
objects.

@ Detects a wide range of bott-
les from 500-ml bottles to 2-

| bottles, and from single
bottles to sets of stocked

bottles.

Reduced adjust-

ment

Grooved design
eliminates the need
for optical axis

adjustment.
@Two-axis models also
available..

E3Z
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Applications

OMmRON

E3Z-LS background and foreground suppression models

Detecting covers on cosmetic products

Detecting pastries on conveyor belts

Detecting packaged chewing gum or candy

E3Z-L narrow beam models

Checking for straws

(Sensing at angle)l

Determining front/back or orientation of
floppy disks

E3Z-B transparent object model

Transparent PET Bottle-related Detection
- One bottle

Transparent PET Bottle related Detection
- Multiple bottles (Stocker)
(@]

Detection of films and glass plates

E3Z-G grooved type model

Grooved-Type
Photoelectric Sensor
E3Z-G e
r';’
.':

| t

Crane and automated warehouse conveyor table passage inspection and positioning.

%
F |

A-98

Photoelectric Sensors



Ordering Information
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Sensors 1 Red light ] Infrared light
Sensor type Shape Connection method Sensing distance ool
yp P 9 NPN output | PNP output
Pre-wired models \
@ m)*3 < J15m E3Z-T61 E3Z-T81
Through-beam m & Connector type E3Z-T66 E3Z-T86
- —_—
Pre-wired models
2 m)*3 1J1om E3Z-T61A E3Z-T81A
Connector type E3Z-T66A E3Z-T86A
Retroreflective Pre-wired (2 m)*3 4 *2 | E3Z-R61 E3Z-R81
. —0 - m
model (with M.S.R. @ =1{ 1| connector type ! froomm E3Z-R66 E3Z-R86
function)
Pre-V\fred models o E3Z-D61 E37-D81
(2m)*3 [5 to 100 mm (wide view)
. . . Connector type E3Z-D66 E3Z-D86
Diffuse-reflective - Pro-wired models
(2 m)*3, *4 1m E3Z-D62 E3Z-D82
Connector type E3Z-D67 E3Z-D87
Thin beam type . (Pz’?;;‘i'ge‘j models E3Z-L61 E3Z-L81
i — 90+£30mm
reflective model Connector type E3Z-166 E3Z-186
Pre-wired models 20 mm 40 mm 200mm - incident
(2m)*3 Pt s‘eggg)(at max. setting) : lhr;sghhglwé (ﬁ;w) E3Z-LS61 E3Z-LS81
Distance-settable £ m :F: : = min_sema i
Connector type f: oS G S;Tng) E3Z-LS66 E3Z-LS86
Transparent PET Pre-wired (2 m)*3 500 [80‘ | *2 | E3Z-B61 E3Z-B81
Connector type mm (sbmm E3Z-B66 E3Z-B86
potte type Retro- fo- gﬂ = Pre-wired ngels i
flective model (with- 2 m)*3 Eom [00mm] *2 | E3Z-B62 E3Z-B82
outM.S.R. function) "1 [Connector type E3Z-B67 E3Z-B87
Grooved type 1 | Pre-wired models E3Z-G61 E3Z-G81
g 2| (2m)*3 . E3Z-G62 E3Z-G82
tmh;czﬁh-beam L 11 junction connector e ESZORM Tl E3Z2-Gia1-M3J
2 E3Z-G62-M3J | E3Z-G82-M3J

*1.
2.

flector.
*3.
*4.

Accessories (Order Separately)

Not attached. Please purchase the optional reflector (9 types) according to your application.
The sensing distance specified is possible when the E39-R1S used. Figure in parentheses indicate the minimum required distance between the Sensor and Re-

Models provided with a 0.5-m cable are available. When ordering, specify the cable length by adding the code "0.5M" to the model number (e.g., E3Z-T61 0.5M).
The connector joint type is available M12. Its model ends with -M1. (Example: E3Z-T61-M1J)

Slits
Slit width Sensing distance (typical) Minimum sensing object (typical) Model Quantity
E3Z-TCIO E3Z-TCTIA
0.5 mm dia. 50 mm 35 mm 0.2 mm dia. E39-S65A
1-mm dia. 200 mm 150 mm 0.4 mm dia. E39-S65B
2-mm dia. 800 mm 550 mm 0.7 mm dia. E39-S65C One set (contains slits for both
0.5x 10 mm 1m 700 mm 0.2 mm dia. E39-S65D the emitter and receiver)
1x 10 mm 22m 15m 0.5 mm dia. E39-S65E
2x 10 mm 5m 3.5m 0.8 mm dia. E39-S65F
E3Z A-99
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Reflectors

Not provided with retroreflective models

Name Sensing distance (typical) * Model Quantity Remarks

3 m [100 mm] (Rated value) E39-R1 1
4 m [100 mm] (Rated value) E39-R1S 1

500 mm [80 mm] for E3Z-B[11/6

Reflectors 2 m [100 mm] E39-R1S ! for E3Z-B12/7
5 m [100 mm] E39-R2 1
2.5 m [100 mm] E39-R9 1
3.5 m [100 mm] E39-R10 1

. 500 mm [80 mm] for E3Z-BJ1/6

Fog preventing 2 m [100 mm] E39-RTK ' Horeszmrom
Small reflector 1.5 m [50 mm] E39-R3 1
700 mm [150 mm] E39-RSH1 1
Tape Reflector 1.1 m [150 mm] E39-RS2 1
1.4 m [150 mm] E39-RS3 1

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: 1.When using the reflector of other than the rated value, set the sensing distance to about 0.7 times of the typical example as a guideline.
2 .For details, refer to the "Reflector list".

Mutual interference prevention filter

Sensing distance Shape/dimensions Model Quantity Remarks
4.9
xZn *"TT‘ Can be used with the through-beam E3Z-TCIA.
] 1*_ 2 sets each for emit- | The arrow represents the polarizing direction.
3m E39-E11 ters and receivers Changing the polarizing direction of the two adja-
314 112 (total of 4 pcs.) cent emitters and receivers prevents mutual in-
\ ' 02 terference.
i
Mounting Brackets
Shape Model Quantity Remarks Shape Model Quantity Remarks
E39-L153 1
Mounting Brackets 1 \ E39-L150 One set
E39-L104 1 Sensor adjuster
Easy mounting to alumi-
num frame/rail of conveyor
or like, easy adjustment.
For left-to-right adjustment
1, E39-L43 1 Horizontal type mounting | E39-L151 | One set
bracket
’ _.-: 1 [ ]
i . .
E39-L142 1 Horlzotr:tal iype protective Sensor adjuster
L cover bracket q Easy mounting to alumi-
J 12 .
! E39-L93 One set num frame/rallo_f conveyor
or like, easy adjustment.
£ For vertical angle adjust-
} E39-L44 1 Rear mounting bracket ‘ ment
¥ 4
iy z i i
I . E39-L98 1 Protective cover bracket / E39-L144 1 Vertical protective cover
1 , % bracket

Note: 1.If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
2 .For details, refer to the "Mounting bracket list".
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Sensor I/O Connectors

Size Cable type Shape Cable length Model
. 2m XS3F-M421-402-A
Sl XS3F-M421-405-A
M8 sm 4-wire type - F-M ' -A
L-shaped 2m S3F-M422-402-
Standard cabl 5m XS3F-M422-405-A
andard cable
Straight 2m XS2F-D421-DCO-A
M12 (for -M1J) 5m 3-wire type XS2F-D421-GCO0-A
2m XS2F-D422-DCO0-A
L-shaped
5m XS2F-D422-GCO0-A
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Sensor type Through-beam Retroreflective Diffuse-reflective
model (with M.S.R.
function) widebeam
Model | NPN output E3Z-T61/T66 E3Z-T61A/T66A E3Z-R61/R66 E3Z-D61/D66 E3Z-D62/D67
Item PNP output E3Z-T81/T86 E3Z-T81A/T86A E3Z-R81/R86 E3Z-D81/D86 E3Z-D82/D87
Sensing distance 15m 10m 4 m (100 mm) * 100 mm (White 1 m (White paper

(When using the
E39-R1S)

3 m (100 mm) *
(When using the
E39-R1)

paper 100 x 100
mm)

300 x 300 mm)

Setting range

Reflectivity characteristic

Spot Diameter

Standard sensing object Opagque: 12-mm dia. min. Opaque: 75-mm dia.
min.

Min. sensing object
Differential distance 20% max. of sensing distance
Directional angle Both emitter and Both emitter and 2°to 10°

receiver: 3° to 15° receiver: 3° to 5°
Light source (wave length) | Infrared LED Red LED Red LED Infrared LED

(860 nm) (700 nm) (680 nm) (860 nm)
Power supply voltage 12 to 24 VDC +10%, ripple (p-p) : 10% max.
Current consumption emitter: 15 mA receiver: 20 mA ’ 30 mA max.

Control output

Load power supply voltage 26.4 VDC max., load current 100 mA max. (residual voltage 1 V max.) Open
collector output type (depends on the NPN/PNP output format) Light-ON/Dark-ON switch selectable

BGS / FGS selection

Protective circuits

Protection from load short-circuit and
reversed power supply connection

Reverse polarity protection, output short-circuit protection,
mutual interference prevention

Response time

Operation or reset: 1 ms max.

Sensitivity adjustment

Single-turn adjustment

Ambient illuminance

Incandescent lamp: 3,000 lux max. Sunlight 10,000 lux max.

Ambient temperature

Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Diffuse- . Retro-reflective for PET bottles
reflective Distance- (without MSR function) Grooved-type
settable -
narrow-beam wide-beam
E3Z-L61/66 E3Z-LS61/66 E3Z-B61/66 E3Z-B62/67 E3Z-G61 E3Z-G62
E3Z-L81/86 E3Z-LS81/86 E3Z-B81/86 E3Z-B82/87 E3Z-G81 E3Z-G82
90 + 30 mm BGS: White or black paper (100 x 100 mm): | 500 mm 2m (100 mm) * | 25 mm
(White paper 20 mm to set distance (80 mm) * (When using the
100 x 100 mm) | FGS: White paper (100 x 100 mm): (When using the | E39-R1S)
Set distance to 200 mm min. E39-R1S)
Black paper (100 x 100 mm): Set distance to
160 mm min. 1 optical axis 2 optical axis
White paper (100 x 100 mm): 40 to 200 mm | ---
Black paper (100 x 100 mm): 40 to 160 mm
Refer to Black/white-error:
the diagram 10% of set distance max.
LHysteresis
Difference vs.
Sensing
Distance”
2.5 mm dia.
(when sensing
distance is
90 mm)
Transparent round PET bottle
500 ml (65 mm dia.)
0.1 mm dia.
(copper wire)
Red LED Red LED Red LED Infrared LED
(660 nm) (680 nm) (680 nm) (860 nm)
12 to 24 VDC +10%, ripple (p-p) : 10% max.
30 mA max ‘ 25 mA max. ‘ 40 mA max.

Load power supply voltage 26.4 VDC max., load current 100 mA max. (residual voltage 1 V max.) Open collector output type
(depends on the NPN/PNP output format) Light-ON/Dark-ON switch selectable

BGS: Open or connected to GND
FGS: Connected to Vcc

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Operation or reset: 1 ms max.

Single-turn
adjustment

five-turn endless adjuster

Single-turn adjustment

Incandescent lamp: 3,000 lux max. Sunlight 10,000 lux max.

Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

20 MQ min. at 500 VDC

1,000 VAC at 50/60 Hz for 1 minute

E3Z
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Model
ltem

Sensor type Through-beam Retroreflective Diffuse-reflective
model (with M.S.R.
function) wide-beam
NPN output E3Z-T61/T66 E3Z-T61A/T66A E3Z-R61/R66 E3Z-D61/D66 E3Z-D62/D67
PNP output E3Z-T81/T86 E3Z-T81A/T86A E3Z-R81/R86 E3Z-D81/D86 E3Z-D82/D87

Vibration resistance

10 to 55 Hz, 1.5-mm or 300m/s? double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC 60529 IP67

Connection method

Pre-wired (standard length: 2 m/500 mm)/M8 connector

Indicator lamp

Operation indicator (orange), stability indicator (green) [Note that the emitter has the power indicator

(orange) only]

Weight | Pre-wired Approx. 120 g 659
(Packed | models (with
state) 2-m cable)
Connector type |[30g Approx. 20 g
Material | Case PBT (polybutylene terephthalate)
Lens Methacylate resin
Accessories Instruction manual (The Reflector or Mounting Bracket is not provided with any of the above models.)
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Rating/performance

Diffuse- Distance- Retro-reflective for PET bottles Grooved-type
reflective settable (without MSR function)
narrow-beam wide-beam
E3Z-L61/66 E3Z-LS61/66 E3Z-B61/66 E3Z-B62/67 E3Z-G61 E3Z-G62
E3Z-.81/86 E3Z-LS81/86 E3Z-B81/86 E3Z-B82/87 E3Z-G81 E3Z-G82

10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

IEC 60529 IP67 IEC 60529 P64

Pre-wired (standard length: 2 m/500 mm)/M8 connector Pull-out cable type (standard ca-
ble length: 2 m/500 mm) / connec-
tor relay type (standard cable
length: 300 mm

Operation indicator (orange), stability indicator (green) Operation indicator (orange)
Approx. 65 g 659

Approx. 20 g 309

PBT (polybutylene terephthalate) ABS

Methacylate Denaturated polyallylate Methacylate resin

resin

Instruction manual (The Reflector or Mounting Bracket is not provided with any of the above models.)
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Characteristic data (typical)

Operating Range

Narrow-beam Retroreflective Models for transparent objects
E3Z-L E3Z-B11/BLI6 + E39-R1S E3Z-B12/B17 + E39-R1S
(optional reflector) (optional reflector)
T 19 Sonsing objoct E 50[Reflector: E39-R1S T E 80[Reflector: E39-R1S 7
£ [Serchoctiest omm Iy | £ L i | E =
> 75 > 1 > 60 ,,ﬂ’
) |:| [} i @ /
5 ° <X~ | 5> 1\ e § 40 — B
2 4 gzo — g / \
2 10 \ 2
I~ i
O 20 a0 — 0 05 5 2 25 0 2 73
NA

0 T
¥ 60 80 100 120 140160 n ;

] Dist: Distance X (m
-2 Distance X (mm)| -10 / istance X (m) -20 ,

-4 20—y A 0 N /

N /
-6 -30
500-mm -60 \ \
-8 -40 2-m type
.10 40 ‘ .80 ‘
Distance-setting
E3Z-LS [BGS] E3Z-LS [FGS]
€ 8 i " istance: y 20 ' Set distance: 40 mm, 200 mm
€ IR Set distance: 40 mm, 200 mm [3 . et di € n,
£ = Y  Sensing object: White paper, E y Sensing object: White paper,
> 6 — 100 x 100 mm > 15| = B Gim X D iy
[ X o X ‘ . v
2 =4 200-mm set distance i
S 4 N S 10 -
o K ‘ ) 2 \ /’
;é 5 . AN 200-mm setting E s _jocama /
g ; g | -=77 N
o 40-mm setting o ./
0 50 100 150 200 250 0 200 400 /\§ 600 800
ol Distance X (mm) s g 4 \Dislance X (mm
R\ ,l / == \\\
40-mm set distance \\
4 10 s
— \‘
6 15 AJ
8 20
Excess Gain vs. Distance
Through-beam Through-beam Retroreflective Models
E3Z-TO1(TL6) E3Z-TCA E3Z-RU1(RU6) + Reflectors
o100 —
p 1,600 ©100
s 70 Z =5 70
g %0 = c 50
o 51,400 c
S 30 I S 30
% Y 81 200 2
8 N 2 g <
ai 10 \ k=) g
7 = > @ 10 e
o $ 1,000 7 NN NN
5 N = 5 N N\
~ 3 w0 \\ \\ \\ N
3 [ 3 N
\ o« \ \ NI\ EsoR2
Operai
i L 600 i N\ NN
0.7 o = ——
05 400 05— E39-R3 E39-R1S
0.3 E39-R1
200 03
0.1 — 0.1
0 10 20 30 40 50 60 0 10 20 30 40 50 0 2 4 6 8 10
Distance X (m) Distance X (m) Distance X (m)
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Diffuse-reflective
E3Z-D(71(DrI6)

00 T T T T
70 ESensing object: 300 x 300 mm white paper

50

Excess gain ratio
w
o

w a~No
/|

Operating
level  { —

0.7
0.5

0.3

0.1

0 50 100 150 200 250 300

Distance X (m)

Retro-reflective for transparent objects

E3Z-B(11/B6 + E39-R1S
(optional reflector)

100
70

50
30

Receiver output

N
N

\\ 500-mm type—
3 \/

1 \

0.7
0.5

0.3

o~

\

\
\
\
\

0.1

0.5 1 15 2

Distance (m)

Distance vs. Size
Diffuse-reflective

E3Z-DCJ1(DC6)

’5350 j I

£ d "

8300} White paper
B o ——

k7]

Bo50 — SUS (glossy surface) |

/]
/

-
/|
/

150
100 /
50 /’_ Black carbori |
|
0 50 100 150 200 250 300 350

Side length (one side) of sensing object: d (mm)

Diffuse-reflective
E3Z-D12(D117)

Excess gain ratio

Operating

level

0.7
0.5

0.3

0.1

-
o

78 FSensing object: 300 x 300 mm white paper
50

@W
(=]

\

W ~NO
7|

L

1 N

0 0.5 15 2 25

Distance X (m)

E3Z-B12/B17 + E39-R1S
(optional reflector)

Receiver output

100

70

50

30

[

0.7

0.5

0.3

0.1

1 2 3 4
Distance (m)

Diffuse-reflective
E3Z-D12(DJ7)

Distance (mm)

»
o

b »
pd

v
SUS (glossy surface)
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T

o+

d
o

\

25 A

/

15 /
] // White paper
/ - ‘
0.5 Black Tarbom
0 50 100 150 200 250 300 350

Side length (one side) of sensing object: d (mm)

Narrow-beam
E3Z-L

NOoO
(==}

o
(=]

Excess gain (factor)
w
o

-
0N O

T~
5__“.

[

Operation

N
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0.7

0.5

0.3

0.1
0

Narrow-beam
E3Z-L
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Distance (mm)

€200
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Sensing object size (mm)

E3Z
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Spot diameter vs. Distance
Narrow-beam

Distance setting

E3Z-L E3Z-LS
g6 £ 20
£
s / 5
-— Q
e’ / g -~
"
8 S
g . \ / g 14 /
Q o
* \ @ 42
3 N /
N 10 /’
8—=1
2 L~
6
1 4
2
0 20 40 60 80 100 120 140 160 0 o0 s 20 250 3%

Distance (mm)

Differential travel / Hysteresis vs. Distance
Narrow-beam

Sensing object size (mm)

Distance setting

E3Z-L E3Z-LS
£ 30 g 10
E 3 9
8 25 €
5 2°
2 N ° 7
e \ 3 Black paper
3 6
g \
15 T s —
v
\_ 4 /
10 /
3
) /White paper
5 /
\/ 1 / //
m ,.._/ —
0 50 100 150 0 50 100 150 200 250
Distance (mm) Sensing distance (mm)
Inclination Characteristics Short-distance Characteristics
Distance setting Distance setting
E3Z-LS E3Z-LS
Vertical Horizontal
<20 T T T T T =20 T T — T T 250 - - S
& Set distance: 40 mm, 200 mm < Set distance: 40 mm, 200 mm £ Set distance: 40 mm Y
2l Sensing object: White paper, o) Sensing object: White paper, = Set distance: 200 mm 77
D 15 . 2 15 g @ Z
€ 100 mm x 100 mm = 100 mm x 100 mm e 199 mm 185 mm
5 ‘ 5 <200
g 10 \ g 10 3
e | I
S 200-mm set distance é AT i ST g
2 s : 25 2
E, §~\:‘->... 40-mm set distance 'é, . _\ ] 3150
» [— ST~ %)
- B e ) 100
o 51— \ . o 5 Horizontal ot
T Vertical ® 200-mm set distance
o -’ i ‘ Inclination
10— 9\ Inclination -10
‘ \ ’+9 J +0 50 40 mm 36 mm
15 = \'p 5 /"] * N\
ol o™ | ol | . omm {2249 mm A\« mm
40 -30 20 -10 O 10 20 30 40 40 -30 -20 -10 O 10 20 30 40 White paper White paper Black paper Black paper
Sensing object size (mm) Sensing object size (mm) Material
A-108 Photoelectric Sensors



OomRrRon

FGS Mode Set Distance vs. Sensing Range

nce setting
LS

E3Z

Whi

Dist

Paper

X o o 9o o o 9 9 Q9
CO

Bla

e Paper

—

(mm)

distance

Sensing Distance vs. Material

Distance setting

E3Z-LS

At Set Distance of 200 mm

At Set Distance of 40 mm

%////////////////////////////A WW
7/////////////////////////////4 B
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Output Circuit Diagram
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NPN output
Output transis- . Mode selec- o
Model tor Status Timing chart oI S Output circuit
Incident D Through-beam receiver Retroreflective model Diffuse-reflective model
Interrupted -= == 12t0 24 VDC
Operation N
ingicalor © 1 Operation Stability
. (orange) ~ OFF LeON 1 indicator indicator 1 Load
Light ON Output ON (LIGHT ON) (orange) (green) 1 100 mA | (Relay)
transistor OFF—:I— Control outpuld\Black max.,/ -
E3Z-T61 Load | Operate , Main .
E3Z-T66 (Relay) Reset — - ok ' 1 Blue
E3Z-T61A (Between brown and black) | oV
E3Z-T66A Incident :| o o
E3Z-R61 Interrupted
E3Z-R66 Ogeration ON
- indicator i
E3Z-D61 (orange)  OFF DeON Connector Pin Arrangement
E3Z-D66 Dark ON ON
Output (DARK ON) ®®
E3Z-D62 transistor OFF:|—|:
ESZ-D67 Load Operate o ©
- oa
Ea7.L6o e et o bic
etween brown and blacl . f f
E37-B61 Note: Terminal 2 is not used.
E3Z-B62 Through-beam emitter —— B
E3Z-B66 Power ¢ YA\ Al
E3Z-B67 1 indicator ir N
E3Z-G61 1 (orange) [W 1 Connector Pin Arrangement
Main 1 12t024 @®
‘ circuit ‘ T \/DéJ [ORN©)]
1 1
1 1
’ ABMQ Note: Terminal 2 and 4 are not used.
3
NEAR FAR
Operation |
indicator ON
(orange) OFFD—
. LeON
Light ON Output  ON
transistor oFp J:l_ (LIGHT ON)
Load (e.g. ON
relay) E
(Between brown and black) -
12t0 24 VD
NEAR FAR Operation V4 Stability 024VDC
Operation ] indicator indicator
indicator ON (orange) (green)
(orange) OFF—l:L DeON : Relay)|
Dark ON Output  ON Main
trangistor OFF—:- (DARK ON) ‘ circuit output & Black max. </
Load (e.g. ON ! o : E—:Wééisﬁi'
relay) F H A 7D —_BGS .
E3Z-LS61 (Between brown and black) | ,!E\Blué, ov
E3Z-LS66 NEAR FAR VERYFAR -- == T
Operation |
indicator ON
orange _:|_
. {orange) oFF LeON Connector Pin Arrangement
Light ON Output  ON LIGHT ON
transistor oFf _:|_ ( ) @0
Load (e.g. ON ® 6
relay)  OFF
(Between brown and black)
NEAR FAR VERYFAR BGS: Either leave the pink wire (2) open or connect it to the blue wire (3).
Operation | FGS: Connect the pink wire (2) to the brown wire (1).
(orange) OFF
DeON
Dark ON Output ON
transistor QFF D_D (DARK ON)
Load (e.g. ON
relay)  OFF
(Between brown and black)
Incident -
Interrupted —:|— ! Pl Operin r— 12t0 24 VDC
(Operalizin indicator ON LeON IOperatmn ié\?c;t[g:]ge] ' 1o0ma
) orange, OFF—:I— o Ope maw
dicat Control output) (S1 Black-
Light ON Gontrol cutput oN (LIGHT ON) g\wwcaov . (Control output) ( ),J’\ ac
Output transistor  OFF _D_ \ lorange) ZI:::IEH x 7 . 100 ma] Toad
Load Operate : ! ' max. (Relay)
(Relay) Resﬁ‘t ) prowo (Control outpul)Jz\Whlte(SZ)
E3Z-G62 (Between brown and black (white) ’
Incident :|_|: I & 70!
Interrupted ! T !
Operation indicator ON :| | éBlue ov
(orange) OFF DeON - .
Dark ON Gontrol output OoN (DARK ON) Connector Pin arrangement
Output transistor  QFF _D_ 20
Load Operate
[OJN©)
(Relay) Reset
(Between brown and black (white)
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PNP output
Output transis- . Mode selec- _—
Model tor Status Timing chart . Output circuit
Incident Through-beam receiver Retroreflective model Diffuse-reflective model
Interrupted —:I— -- =" 1 Brown 12t0 24 VDC
. oyl . 1
Qgerattlon ON :| ! Operation Stability \|J
Indicator OFF ° 1 indicator indicator
Light ON (orange) LeON (orange) (green)
Output ON (LIGHT ON)
t ist
ransistor - QFf Vain
E3Z-T81 Load  Operate 1 circuit
E3Z-T86 (Relay)  Reset !
E3Z-T81A (Between blue and black) | -
Egg:;%?A Incident :|
] Interrupted
E3Z-R86 Operation  ON .
E3Z-D81 indicator Connector Pin Arrangement
E3Z-D86 Dark ON (orange) ~ OFF DeON
E3Z-D82 Output ON:|_|: (DARK ON) @]C)
E3Z-D87 transistor  OFp O 06
E3Z-L81 |(_§a|d ) Operate:l_lz
- elay)  Reset . .
Egglégﬁ (Between blue and black) Note: Terminal 2 is not used.
E3Z-B82 .
Through-beam emitter ——_—_—
E3Z-B86 g e~ dprown
E3Z-B87 actor
1 1
E3Z-G81 I (orange) [ i Connector Pin Arrangement
Main 1 12t024 [e]e]
circuit ‘ VD(? [ON©]
1 1
1 1
’ J\Blue Note: Terminal 2 and 4 are not used.
3
|_ —— T
NEAR FAR
Operation |
indicator ON
(orange) ofFf
. LeON
Light ON Output  ON
transistor oFp J:l_ (LIGHT ON)
Load (e.g. ON
relay) OFF - - -
(Between blue and black) I Operation P Stabiity ,{\Brovyn 12 to 24 VDC
NEAR FAR ‘ : i(ndicato; i(ndicat;)r J
Operation ] orange green
Dark ON S e o DeON iy
utput circuit
transistor o _ [ | (DARKON) '
Load (e.g. ON
. relay)  OFF
Eg% tggé (Between blue and black)
NEAR FAR VERYFAR o
Operation e
indicator ON
(orange) OFF—:I— LeON Connector Pin Arrangement
Light ON  |Output ON *
9 transistorOFF_:l_ (LIGHT ON) ®0
[ON©)
Load (e.g. ON
relay)  OFF
(Between blue and black)
BGS: Either leave the pink wire (2) open or connect it to the blue wire (3).
Operation ‘w‘ﬂ FGS: Connect the pink wire (2) to the brown wire (1).
(orange) OFF
DeON
Dark ON Output ON
transistor QFF D_:l_ (DARK ON)
Load (e.g. ON
relay)  OFF
(Between blue and black)
Incident -= -= Brown
Interrupted —:I— ! 4 (e j ’1\ 12024 VDC
Operation indicator ON :| ! ) e v A2,
) (orange) OFF LeON peration S2(oange] [ .
i Whit
Light ON Control output ON (LIGHT ON) g(imalor I\t JZ\ =
Output transistor OFF—:l— (ornge) Main (Control Oulpuhj \
! circuit ! 100ma| Load
Load Operate ! x 7o ! max.  L(Relay)
(Relay) Reset M—!:db!k—h : )“\Black ’
E3Z-G82 {Between rounand ek i) (Control output) T \y Toad
Incident:l_lz 1 y 100mA
Interrupted ! tomax.
Operation indicator ON :| | Ja.\BIue ov
(orange) OFF DeON __ __
DarkON | voloutst  ON (DARK ON) Connector Pin arrangement
Output transistor OFF_:I_
®e
Load Operate ® O
(Relay) Reset
(Between brown and black (white)
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Connectors (Sensor 1/0O connectors)

mr;s Class Wire, outer jacket | Connector pin Application
@0\ O =\ Brown color No. Standard Esz-LS | E3Z-G62/82
® O % - it Brown [0) Power supply (+V)
4 Black
— White ® - Bscfalse{:t'i:gs Ol{(szu)t ?
For DC
igg:ﬁ:mgmgg:ﬁ Blue ® Power supply (0 V)
XS3F-M422-402-A Output 1
XS3F-M422-405-A Black @ Output 1)
A-112

Photoelectric Sensors



OomRrRon

Nomenclature: Operation
Through-beam Diffuse-reflective Slit for through-beam model (Optional accessory:
E3Z-TT Receiver E3Z-DIT] E39-565A/B/C/D/EF)
E3Z-TCIA Receiver E3Z-L1J )
(Slit) (Sensor)
Retroreflective Models Hook Upper indented
mounting portion
E3Z-RCJ Sty
E3Z-B(1
Protruding
portion
/
Slit Lower mounting  Sensor
dent portion

o Mounting method
Operation indicator 1. Hook the upper protruding
(orange) . ’

e ) portions of the Slit to the up-
Sensitivity adjuster . .

per indented mounting por-

tion of the Sensor and
adjust the position of the
Slit so that the Slit will be
parallel to the lens surface.

Stability indicator
(green)

Operation selector

Distance-setting

E3Z-LS1] 2. Press the lower protruding
portion of the Slit onto the
indented mounting portion
of the Sensor until the Slit
snaps in.

Mounting condition

Set distance adjuster
(5-turn endless

adjustment) Side view  Front view
Stability indicator Operation indicator
(green) (orange)

Operation selector

Demounting method
1. Press the upper portion of
the Slit.

2. Disconnect the lower pro-
truding portion of the Slit
from the Sensor and re-
move the Slit.

BGS / FGS Application for distance setting E3Z-LS

Simple Detection of Glossy, Uneven Objects

] Distance threshold Incident light level threshold
BGS (Background Suppression) (settable) (not settable)
(for Light-ON setting) Not sufficient incident Slightly insufficient
light margin incident light

Unstable NEAR Unstable FAR Very insufficient

= , Stable NEAR , ) Stable FAR \ , incident light
T T T T
1 1

| NEAR region

Objects beyond the set distan-
ce, such as the conveyor, will

not be detected. The hystere- %

1
VERY FAR region

sis is 10% or less, so at a set (incident)
distance of 40 mm, steps with
a thickness of 4 mm can be de-
tected on objects.

FAR region

(for FGS only)

Distance threshold =

BGS

! 1
! 1
i i
Conveyor (background) Stability ON } |
! !
! T
! 1

OFF (inlerrupted) L/ON (green) OFF
(for Dark-ON setting) Operation

Operation ~ ON  re—
Selectable by Changing Cable Connection (orange)  OFF

Stability ON

(orange)  OFF

|

)

FGS (Foreground Suppression) bion | @ OFF -

i ON !

i

Glossy, uneven objects are re- 1
liably detected because the FGS |
OFF (incident) status occurs " ON .
)

1

1

1

1

I

1

T

I

!
*

1

1

|

( 1
1

1 1
1 1
f |
T |
! !
T T
1 1
1 1
| |
T T
T T
1 |
1 1
L J
] I
! |
I )
I I
1 1
1 1
| |
T T
1 ]
1 1
1 1
1 1
L L
[ |
f 1
| |
T T
| |

*
1
1
|
1
1
1
1
f
T
!
T
1
1
|
T
T
1
1
L
]
!
I
I
1
1
|
T
]
1
.
1
!
|
1
I
T
1
1
|

1
1
|
1
1
1
1
L
T
L
T
1
1
|
T
T
|
1
L
]
!
I
I
1
1
|
T
1
1
.
1
!
[
F
'
T
1
1
|

; 4 Stability
only when the conveyor is de- , (green) OFF
tected, and ON (interrupted) ON (intermupted) / L/ON !
status occurs only when an ob- 3 Operation ~ ON
ject exists or when reflected  oFF T A = Distance threshold (orange)  OFF -
light is not returned to the Sen-  (incident)y§y __ / Lihtevel theshol Stability ON
sor. (Depending on the shape Conveyor (background) (iived) D/ON (green) OFF
of the object, an OFF-delay ON (interrupted) Operation ~ ON  re—m o ——]
timer may be required.) (orange)  OFF — - :
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! Caution

Do not connect an AC power supply to the Sensor. If AC pow-
er (100 VAC or more) is supplied to the Sensor, it may ex-
plode or burn.

Be sure to abide by the following precautions for the safe op-
eration of the Sensor.

Wiring

Power Supply Voltage and Output Load Power Supply Volt-
age

Make sure that the power supply to the Sensor is within the
rated voltage range. If a voltage exceeding the rated voltage

range is supplied to the Sensor, it may explode or burn.

Load Short-circuiting
Do not short-circuit the load, otherwise the Sensor may be

damaged.

Connection without Load
Do not connect the power supply to the Sensor with no load

connected, otherwise the internal elements may explode or
burn.

Operating Environment
Do not use the Sensor in locations with explosive or flamma-

ble gas.

Correct Use

Design
Power Reset Time
The Sensor is ready to operate 100 ms after the Sensor is

turned ON. If the load and Sensor are connected to indepen-
dent power supplies respectively, be sure to turn ON the Sen-
sor before supplying power to the load.

Wiring

Avoiding Malfunctions

If using the Photoelectric Sensor with an inverter or servomo-
tor, always ground the FG (frame ground) and G (ground) ter-

minals, otherwise the Sensor may malfunction.

Mounting
Mounting the Sensor
* If Sensors are mounted face-to-face, make sure that the op-

tical axes are not in opposition to each other. Otherwise,
mutual interference may result.

* Always install the Sensor carefully so that the aperture an-
gle range of the Sensor will not cause it to be directly ex-
posed to intensive light, such as sunlight, fluorescent light,
or incandescent light.

* Do not strike the Photoelectric Sensor with a hammer or
any other tool during the installation of the Sensor, or the
Sensor will lose its water-resistive properties.

* Use M3 screws to mount the Sensor.

* When mounting the case, make sure that the tightening
torque applied to each screw does not exceed 0.54 Nm.

M8 Connector
* Always turn OFF the power supply to the Sensor before

connecting or disconnecting the metal connector.

* Hold the connector cover to connect or disconnect it.

* Secure the connector cover by hand. Do not use pliers, oth-
erwise the connector may be damaged.

* If the connector is not connected securely, it may be discon-
nected by vibration or the proper degree of protection of the
Sensor may not be maintained.

Distance setting models E3Z-LS
* Make sure that the sensing side of the Sensor is parallel

with the surface of the sensing objects. Normally, do not in-
cline the Sensor towards the sensing object.

\Sensing side

Su}r;ace of sensing object

If the sensing object has a glossy surface, however, incline
the Sensor by 5° to 10° as shown in the illustration, provided
that the Sensor is not influenced by background objects.

Glossy object

e If there is a mirror-like object below the Sensor, the Sensor
may not operate stably. Therefore, incline the Sensor or
separate the Sensor from the mirror-like object as shown
below.

Sensing object RS C L

Mirror-like object I
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* Do not install the Sensor in the wrong direction. Refer to the
following illustration.

\\
kY

\

\

‘\I
Sensing;
\

Moving direction

=
o
=
=]
«Q
=3
@
[S—
2
3
b
A ¢
=)
3 2.
\:
3

Sensing

Moving direction

Install the Sensor as shown in the following illustration if
each sensing object greatly differs in color or material.

¥ Moving direction

Adjustments-indicator operation

Distance threshold Incident light level threshold
(settable) (not settable)

Not sufficient incident Slightly insufficient
light margin incident light
Unstable NEAR l_ Unstable FAR —l rVew insufficient

Stable NEAR | Stable FAR 1 incidentlight

T T T T
1 1
I I
| i
1 1
I I
I I
| |
1 1
1 1
1 1
I I

1 1
NEAR region FAR region VERY FAR region

¢
[
1
1
1
f
1
1
!
|
T
|
1

4

*
1
1
|
1
1
!
|
T
1
1
1
1

! ‘(for FGS only)
BGS l i
Stabilty ~ ON ‘ :
1 1
reen FF
VT (green) o] ; ;
Operation ~ ON i———ro !
(orange)  OFF
Stabilty ~ ON & | — ;
reen L 1 L 1 1 1
BEL (green)  OFF : : : : : :
Operation  ON | . L 0 T i
(orange) _ OFF - — 1
i i i i i i
FGS l l l l l l
Stabilty ~ ON , " , : ;
Lon | @ OFF - : . : - -
Operation  ON i i : : i i
(orange)  OFF — ; : : ; ;
Stabilty ~ ON | | .
reen
D/ON @ ) OFF\ 1 1 1 | |
Operation ~ ON jmmiet 1 A e
(orange)  OFF - - - -

Note: 1.If the stability indicator is lit, the detection/no detection status is stable
within the rated ambient operating temperature (-25 to 55°C).

2 .The VERY FAR region is supported only for FGS. The incident light
threshold is fixed and cannot be set. The distance to the incident light
threshold depends on the color and gloss of the sensing object’s sur-
face.

Retro-reflective for transparent objects E3Z-B

Design
Bottles
The Sensor may be unable to achieve stable detection depen-

ding on the shape of bottles. Be sure to verify stable detection
before using the Sensor.

Mounting
Sensor Mounting
If the Sensor fails to provide stable detection due to the shape

of bottles, adjust the location and inclination of the Sensor.

Inspection and Maintenance
Cleaning
Never use paint thinners or other organic solvents to clean the

surface of the product.

E3Z
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Sensors

Through-beam
Pre-wired
E3Z-T61

E3Z-T81
E3Z-T61A

Emitter

4 I [

10.8 10.4 ——{@3
v+ (0

Power indicator

(orange)
17—~

Y —

|

1 254

2-M3
Vinyl-insulated round cable with two conductors, 4 dia.
(0.2 mm?2 with 1.1-dia. insulator); standard length: 2 m

Connector relay models
E3Z-T61-M1J

E3Z-T61-L

E3Z-T81-L
Termi- | Specifica-
nal No. tions

§ Vinyl-insulated round cable
1 with two conductors, 4 dia.;
A standard length: 0.3 m

le—20—d
Operation indicator 12.45
(orange) 8.8 E3Z-T61-L
E3Z-T81-L
32 43
. F 1 TS
Receiver 1(3.8 13-4 S0 *% - Termi- | Specifica-
: X
- Operation selector nal No. tions
Stability indicator (green) Sensing adjuster 1 Y,
*7'27_ Connector relay models 2 -
Optical axis 4$*— oS 213 E3Z-T61-M1J 3 oV
! 4 Output

I 1
15.5
)4

Vinyl-insulated round cable with three conductors, 4 dia.
(0.2 mm2 with 1.1-dia. insulator); standard length: 2 m

§ Vinyl-insulated round cable

i with three conductors, 4 dia.; (2) is a free terminal.
standard length: 0.3 m

Through-beam
Connector type

E3Z-T66-L
E3Z-T86-L

E3Z-T66
T
E3Z-T86 Power indicator
E3Z-T66A —o{7 24— ~—17—| (orange)
Y —
M8
connector
Operation indicator 12.45 E3Z-T66-D
(orange) 8.8 E3Z-T86-D
3.2 4.3
Receiver | dq & Dl
e

Optical axis

Operation selector

Stability indicator (green)
Sensing adjuster

f

¥
18 11
¥

|

connector
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Retroreflective Models CAD file E3Z_03
Pre-wired T

E3Z-B61
E3Z-B62

ion indicator (orange)

3.2 4.3

E3Z-B81 13_3 164 e ol Termi- | Specifica-
vt %H nal No. tions

E3Z-B82 i
Stability indicator (green) Operation selector +V
E3Z-R61 Sensing adjuster Connector relay models

Two, 7-dia.

E3Z-R81 Receiver 5% | I 7 (E3Z-CTTHMAJ)

Optical axis

oV

{ Vinyl-insulated round cable 4 Output

i with three conductors, 4 dia.; f .
3 standard length: 0.3 m @ is afree terminal.

W|IN| =

Diffuse-reflective
Pre-wired
E3Z-D61 ™

Emitter m 2-M3

E3Z-D81 Vinyl-insulated round cable with three conductors, 4 dia.
E32_D62 (0.2 mm2 with 1.1-dia. insulator); standard length: 2 m

E3Z-D82
E3Z-L61
E3Z-181

118 p N 31 254

Retroreflective Models CAD file
Connector type MY
E3Z-B66 5
E3Z-B67

E3Z-B86
E3Z-B87
E3Z-R66
E3Z-R86

Operation indicator (orange)

3.2 4.3

ror Ty
10.8 104 E t?ﬁﬂ’
v il
Stability indicator (greeny Operation selector

Two, 7-dia. Sensing adjuster
lenses

Receiver

Optical axis, 2.14

Diffuse-reflective
Connector type

E3Z-D66
E3Z-D86 Emitter
E3Z-D67
E3Z-D87
E3Z-L66
E3Z-L86

I
l4

M8 connector

Distance-settable Models 20
Pre-wirde models

E3Z-LS61
E3Z-LS81

Operation indicator |
(orange) ! 43

T T (7
10.8 10.4 = + =
PRl

Set distance adjuster Operation selector
Stability indicator (green)

2 lenses (7 dia.)
Receiver.

Optical axis, |

!

18 4
i e
g 135

Emitter

4-dia, 4-core vinyl-insulated round cable
(conductor cross-sectional area: 0.2 mmz;
insulation diameter: 1.1 mm)

Standard length: 2m /0.5 m
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Distance-settable Models
Connector type

E3Z-LS66
E3Z-LS86

20

Operation indicator.
(orange)

12.7

T T (7T
10.8 10.4 -
¥ ] 0

Set distance adjuster

Operation selector
Stability indicator (green)

2 lenses (7 dia.)
Receiver 21 =
Optical axis \ [\
18 4 3
4 i t
135
o 4 R
Emitter 10.zv Two, M3 |
9.75
Grooved-type Models S o
Optical axis S1* Optical axis S2 * y
ptical axis S1 © ptical axis S2 CAD file E32710
E3Z-G %
3‘. \'J:",/ 'wo, 4.5 dia.
~
|
g & i T{&’ A Junction connector
é I i ! (E3Z-G62-M3J)
) 4” Operation Mode Selector i "4-dia., 4-core vinyl-insulated
E {- I'E -I{} & round IcableSlandard length: 0.3 m"
——
36
40
"Vinyl-insulated round cable of 4 dia. 4 cores conductor \
cross-sectional area: 0.2mmg; insulation diameter: 1.1mmStandard length: 2 m, 0.5 m" M8
_ - . Note: 1. Itis in a reflection side.
- - /*' 2. Both 1 and 2-axis models have S1; only 2-axis models have S2.
S1 output: black
S2 output: white
Operation indicator (orange)
Accessories (Order Separately)
Slits Slits
E39-S65A ER E39-S65D £
E39-S65B s E39-S65E Ho4
_ - — 3.4 E39- F L 34
E39-S65C . 1 39-S65 W i
= 32.2 ‘\’/ -+ S 322 10 B -
f 2 f
‘ 155 ﬁfw 155
T i = t )%
N 4-54—3* 0.2 L 454—&* 0.2
Dimension q 7 -
| Model A Material Model Dlmir:smn Material
E39-S65A | 0.5-mm dia. - T
" Stainless E39-865D 0.5 Stainless
E39-S65B 1.0-mm dia. steel E39-S65E 10 steel
E39-S65C 2.0-mm dia. | (SUS301) E39-S65F 20 (SUS301)
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Mini Photoelectric Sensor

E3T

OMmRON

With its built-in, ultra-small amplifier, this

photoelectric sensor has achieved long,
1 m distance detection. Line-ups of 4
types are available for selection according

to applications

4 detection methods for selection according to work and space

Through-
beam model

The side-view type has realized long, 1 m distance detection.
Furthermore, it can detect a small, 0.5 mm or less dia. work
with a pin-point beam (when slit is fitted). The visible light spot
and narrow-visibility beam ensure a stable detection of lead
frames and chip parts.

Limited
reflective
model

Having the smallest size, this type can detect a merely 0.15
mm small object. In addition to this, it is insensitive to the
background and surrounding metal, thus, ensuring a stable
detection. The pin-point beam allows a clear vision of a red
light spot, facilitating a sensing position check.

Diffuse
reflective
model

3.5 mm thin size and can be installed to a gap etc. The pin-
point beam makes sensing position check easy, and the sen-
sor is insensitive to the background and surrounding metal,
ensuring stable detection.

p—

Retroreflective
model

The world first coaxial Retroreflective type in this size. When
used with a small reflector, this sensor completes 2 mm dia.
small work detection and 200 mm sensing distance. The
switch detects small works, such as IC chips on tape, and the
pin-point beam makes optical axis adjustment easy, achieving
stable detection.
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Application

Through-beam | Detection of passing/staying parts on parts
feeder
Stable detection of small works such as

chip parts

E3T-ST10

Limited Detection of chip parts on tape (Taping ma-
reflective chine)
Can detect small parts on 1 mm dia.
small spots.
E3T-SL10)
E3T-SL20)

Diffuse-
reflective

Detection of seated wafer cassette
Thin size. Can be mounted to a gap or
like.

E3T-FD10J

Retroreflective
Models

Detection of stick full of ICs (IC handler/
DIP.SOP)

Retroreflection halves wiring man-
hours.

E3T-SR10J

The hyper LED issues a 0.8 mm dia. pin-point beam (E3T-SL1J) Small works can be detected

The hyper LED performs a high-output narrow-visibility beam
of 0.8 mm spot diameter (E3T-SL1]). A red spot can be seen
clearly and optical axis alignment and detection position
check become easy. Besides, the LED is insensitive to the
work color and background and can detect a small work se-
curely.

High output pin-point light source
LED (wave length: 670 mm)

One-chip photo IC ensures high reliability.
The incident photo diode and analog/digital signal processing
circuit are integrated densely into the one-chip fully custom-
ized IC in use. This photoelectric sensor has high reliability in
the ultra small size.

. .
The conventional LED emits light from The hyper LED emits light from a small point.
its surface. It has a large degree of It has a small degree of light dispersion,

light dispersion, increasing the loss
when creating a small beam.

achieving a loss-free, high-output, narrow-
visibility beam.

Visible spot
E3S-ST —f

§€ ,====' 6-mm dia.
emitter 50mm

150-pm-dia. !

Conventional through-
beam type

15 mm dia. max.

Loaded with OMRON's original FAO, this
photoelectric sensor has achieved the
world's first coaxial retroreflective type.

The FAO (FREE ANGLE OPTICS), or special beam splitter
having multiple layers of dielectric films on a glass, has imple-
mented the ultra small coaxial retroreflection. It can detect a
small 2 mm dia. work, provides sensing position accuracy
equivalent to that of the through-beam type, reducing wiring
man-hours.

E3T
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Sensors 1 Red light
Connection . . Model
Sensor type Shape method Sensing distance Output form NPN output *1 PNP output
Light ON E3T-ST11 E3T-ST13
Side-view - im
Dark ON E3T-ST12 E3T-ST14
Through-beam
Light ON E3T-FT11 E3T-FT13
Flat w — Q [ 1500mm
Dark ON E3T-FT12 E3T-FT14
Light ON E3T-SR11 E3T-SR13
Retroreflective | Side-view m — E] Pre(;wlired [] 200mm [10mm] *2
T mocels Dark ON | E3T-SRi2 E3T-SR14
Light ON E3T-FD11 E3T-FD13
Diffuse reflective Flat = [[5t030 mm
Dark ON E3T-FD12 E3T-FD14
Light ON E3T-SL11 E3T-SL13
y |5t0 15 mm
- Dark ON E3T-SL12 E3T-SL14
Limited reflective | Side-view I -
- Light ON E3T-SL21 E3T-SL23
[[5t0 30 mm
‘ Dark ON E3T-SL22 E3T-SL24
*1. The robot cable type is available. Its type ends with "R". (Example: E3T-ST11R)
*2. Values in parentheses indicate the minimum required distance between the sensor and reflector.
Accessories (Order Separately)
Slits
Slitwicth | Sensingdistance | Minimum sensing Model Quantity Remarks
(typical) object (typical)
0.5 mm dia. 100 mm 0.5 mm dia. (Plug-in type round slit)
: - E39-S63 One each for Emitter Can be used with the through-beam
1 mm dia. 300 mm 1 mm dia. and Receiver; common | E3T-ST1C.
0.5 mm dia. 50 mm 0.5 mm dia. with Slit widths of 1 dia. | (Plug-in type round slit)
E39-S64 and 0.5 dia. Can be used with the through-beam
1 mm dia. 100 mm 1 mm dia. E3T-FT10.
Reflectors
Name Sensmg_dlstance Minimum sensing object Model Quantity Remarks
(typical) (typical)
200 mm [10 mm] * Attached to the E3T-SR10J
E39-R4 .
Small reflector (rated value) 2 mm dia. 1 Retroreflective model.
100 mm (10 mm)* E39-R37

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: 1.When the reflector used is other than the supplied one, set the sensing distance to about 0.7 times of the typical example as a guideline.
2 .Refer to the "Reflector list".
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Sensitivity Adjustment Unit

Shape Sensing distance (typical) Model Quantity Remarks
300 to 800 mm E39-E10 1 For E3T-ST10J
Model Quantity Remarks
E39-L116
E39-L117 Can be used with the side-view E3T-SCII.
1
E39-L118
E39-L119
Can be used with the flat E3T-FCI .
E39-L120

Note: 1.If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
2 . For details, refer to "Mounting bracket list".
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SJEnse; Through-beam FELICLEEND Diffuse-reflective Limited reflective
type Models
Shape Side-view Flat Side-view Flat Side-view
Output
system NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP
Light-ON | E3T-ST11 | E3T-ST13 | E3T-FT11 | E3T-FT13 | E3T-SR11 | E3T-SR13 | E3T-FD11 | E3T-FD13 | E3T-SL11 | E3T-SL13 | E3T-SL21 | E3T-SL23
Mod-
el Dark-ON | E3T-ST12 | E3T-ST14 | E3T-FT12 | E3T-FT14 | E3T-SR12 | E3T-SR14 | E3T-FD12 | E3T-FD14 | E3T-SL12 | E3T-SL14 | E3T-SL22 | E3T-SL24
Item
Sensing dis- 1 m (sensitivity ?V?/?\g]nmlz[;ggzn?s 5 to 30 mm (white |5 to 15 mm (white |5 to 30 mm (white
tance adjustment unit | 500 mm paper 50x50 mm) | paper 50x50 mm) | paper 50x50 mm)

usable)

used)

Standard sens- | Opaque, 2dia. Opaque, 1.3dia. |Opaque, 27dia.
ing object min. min. min.
Minimum . . . .
sensing object Opaque, 2dia. Opaque, 1.3dia. 2_d|a. (Sensing 0.15 dia. (Sensing distance 10 mm)
) min. min. distance 100 mm)

(typical)
Differential

. 6 mm max. 2 mm max. 6 mm max.
distance
Directional Emitter: 2° to 20° Emitter: 3° to 20° 2 10 20°
angle Receiver: 2° to 70° | Receiver: 3° min.
Light source . - . . N
(wave length) Red light emitting diode (pin-point light source LED) (670 mm)
Power supply o L\ 4no 24VDC |12 to 24 VDC +£10%, ripple (p-p) :
voltage 12 to 24 VDC £10%, ripple (p-p) : 10% max. +10% | 10% max.
Current

consumption

Emitter/Receiver:12 mA max.

20 mA max.

Control output

Load power supply voltage 26.4 VDC max., load current 50 mA max. (residual voltage 1 V max.) Open collector output

type Light-ON/Dark-ON depends on the format

Protective
circuits

Protection from reversed power sup-
ply connection and output short-circuit

Reverse polarity protection, output short-circuit protection, mutual interference

prevention

Response time

Operation or reset: 1 ms max.

Amb!ent (on Receiver lens) Incandescent lamp: 5,000 lux max. Sunlight: 10,000 lux max.

illuminance

Ambient . o o o o . . .
Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)

temperature

Ambient . . .

humidity Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)

Insulation 20 M Q min. at 500 VDC

resistance

Dielectric 1,000 VAC at 50/60 Hz for 1 mi

strength s at z for 1 minute

Vibration Destruction:10 to 2,000 Hz,1.5 mm double amplitude or 300 m/s? (approx. 30G) for 0.5 hrs each in x, y, and Z

resistance directions

Shgck 1000 m/s? (approx. 100G) 3 times each in X, Y, and Z directions

resistance

Protective IEC 60529 P67

structure

CoMEE Pre-wired models (standard length: 2 m)

method

Weight

(Packed state)

Approx.40g

Approx. 20 g
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EEmEEL Through-beam REEEIESAT Diffuse-reflective Limited reflective
type Models
Shape Side-view Flat Side-view Flat Side-view
Output
NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP

system
Light-ON [ E3T-ST11 | E3T-ST13 | E3T-FT11 | E3T-FT13 | E3T-SR11 | E3T-SR13 | E3T-FD11 | E3T-FD13 | E3T-SL11 | E3T-SL13 | E3T-SL21 | E3T-SL23

Mod-
el| Dark-ON | E3T-ST12 | E3T-ST14 | E3T-FT12 | E3T-FT14 | E3T-SR12 | E3T-SR14 | E3T-FD12 | E3T-FD14 | E3T-SL12 | E3T-SL14 | E3T-SL22 | E3T-SL24

Item
Case PBT (polybutylene terephthalate)
Ma- | Lens,
terial | display | Polycarbonate
window
. Cross-shaped recess screw (side view: M2x14, flat type: M2x8), nut, spring washer, flat washer, instruction manual,
Accessories

reflector (Retroreflective type only)
* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Operating Range

Diffuse-reflective Limited reflective

Limited reflective

E3T-FD10J E3T-SL10 E3T-SL20]
2100 . 1000 o, 100
R E : AN
o 30 ol 30
A AN & 7~ & T\
8 2 100 £/ N 8 N
3 / \ ¢ f N\ 5 \ White paper
4ol N & 50 7t X @ 10 / =
7 N —] 7 \ 4 S~
l’ \\ White paper —] 30 I \ ll \\ S ‘/
5 / / \ White paper 5 / /I \\ -
£ ~ 1/ 10 = X 3
[ e / / N\
5 7 \ AN /
‘ 3 f \ Operati
Operation 4 ] Vi \ I pe‘ra ion 4 y —
level ¥ level 7
f 1 < Operation / \ I/ "\\
05 level o 7 A~ 051/ _—
0.3 Black paper X N 0.3 —
0.3 Black paper B
0'10 10 20 30 40 0'10 5 10 15 20 0'10 10 20 30 40
Set distance (mm) Set distance (mm) Set distance (mm)
Output Circuit Diagram
NPN output
Model Operating stlatus i Timing chart Output circuit
output transistor
: Receiver (Through-beam Models)Retroreflective,
Int;?r[ﬂgteenc; Diffuse Reflective, and Limited Reflective Models
O?:r?;igg)indicator O(r):rl\i _D_ } Operation i Stability Brown 12to24 VDC
. 1 indicator indicator
E3T-001NM Light ON Output ON (orange) %‘gmem m
transistor OFF _:I_
Mai
Load Operate : ciracllr}i( Xz |
(Relay) Release | A Blue oV
(Between brown and black) 1 ]/
Incident D Emitter (Through-beam Models)
Interrupted l_ _————
Operation indicator ON :I_: 1 Brown
(orange) OFF !
ESTLIL2 Dark ON Output ON :I_I: Main 1 1 12t024 vDC
transistor ~ OFF cireuit !
Load Operate :]_[: : T ,J\Blue
(Relay) Release
(Between brown and black)
PNP output
Operating status of - -
Model output transistor Timing chart Output circuit
Receiver (Through-beam Models)Retroreflective,
Incident Diffuse Reflective, and Limited Reflective Models
Interrupted —:l— -- -- --
s VA
Operation indicator ON | Operation Stabilty Brown
(orange) OFF 1 indicator indicator N \:/
. (orange) (green) 4 7D
E3T-[1113 Light ON Output ON * ¢ Black 121024 VDC
transistor OFF —:I— Main T
Load Operate :| cireuit ! : (Relay)
(Relay) Release ' O
(Between brown and black)
Note: E3T-FD13/14 is power supply voltage 12 to 24 VDC + 10%
Im;’r‘r‘ﬂg;”(} Emitter (Through-beam Models)
Operation indicator ON :l_:
(orange) OFF
E3T-0014 Dark ON Output ON 2102400
transistor OFF :l_: -
Load Operate :]_[: .
(Relay) Release \ Blue
(Between brown and black)
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| /\ Warning |

Do not connect to the AC power supply.

Doing so can cause burst. ;

Correct Use ‘

Wiring Considerations

The maximum power supply voltage is 24 VDC+10%. Before
switching power on, make sure that the power supply voltage
is not more than the maximum voltage.

Load short-circuit protection
This model has load short-circuit protection. If load short-cir-

cuit or like has occurred, the output turns OFF. Therefore, re-
examine the wiring and switch power on again. This resets the
short-circuit protection circuit. Load short-circuit protection is
activated when a current of 2.4 times or more of the rated load
current flows. When using an L load, use the one the inrush
current of which is less than 2.4 times of the rated load cur-
rent.

Mounting

Note that for the installation of the photoelectric sensor, ham-
mering it will damage the water resistance function. Tighten
the sensor with M2 screws via flat washers or spring washers.
(Tightening torque: 0.15 Nm max.)

Ideal for mounting on moving sections
For mounting of the photoelectric sensor to a moving section

such as a robot hand, examine the model that uses a flexing-
resistant cable (robot cable).
While the flexing resistance
of the standard cable is about
14 thousand times, that of the
robot cable is as excellent as
about 400 thousand times.

Cable bending rupture test

(tough wire breaking test)

With a current flowing, "bend- EE
ing" is repeated to check the \

n H n . \Neight
number of bendings" until the

current is shut off.

Specimen | Standard cable 2.4 mm | Robot cable 2.4 mm

dia. (7/0.127 mm dia.), | dia.(20/0.08 mmdia.),
Test

3 cores 3 cores
Bending angle (6) 90° each to left and right
Bending speed 50 times/min
Con- I ad
tents/ 2009

condi- | Operation per

fions | bending Once in 1 to 3 in the figure

Curvature radius of

support point (R) 5mm

Result About 14,000 times About 400,000 times

For adjustment

Display

* The following graphs indicate the status of each operation
level.

* Be sure to use the E3T within the stable operating range.

Stability Operation indicator (orange)
indicator E3T-C01 E3T-I12
N = (green) E3T-C1113 E3T-L114
[=2)
Stable 4
operation ON
range
Operation ON OFF
* level x 1.2
Stable )
operation Operation | _._oFF..--f foocoocccid] b
range level
. Operation
Unstable level x 0.8 OFF ON
operation ON
range

Note: If the E3T's operation level is set to the stable operation range, the E3T
will be in most reliable operation without being influenced by temperature
change, voltage fluctuation, dust, or setting change. If the operation level
cannot be set to the stable operation range, pay attention to environmental
changes while operating the E3T.

Use of E39-E10 Sensitivity Adjustment Unit
(Dark ON: E3T-ST12)

(AtMin.)  (AtCenter) (At Max)

@ Install the Unit on the Receiver.

(@ Set the adjustment dial of the sensitivity adjustment unit to
Max. (Factory set to the Max. position)

(® After Sensor installation adjust the optical axis and secure
the Sensor.

@ Place a work between the emitter and receiver, gradually
turn the adjustment dial of the sensitivity unit to the Min po-
sition (CCW), and stop turning it when the operation indica-
tor is turned ON and the stability indicator (green) is turned
ON.

(® Remove the work and confirm that the operation indicator
is turned OFF and the stability indicator (green) is turned

ON. This completes the adjustment.

Note: If the light attenuation rate due to a work is 40% or less, the stability indi-
cator is not turned ON whether or not light is received. When the variation
of light is small (e.g. when sensing semi-transparent works), carefully
perform preliminary testing.

Others

Do not install the E3T in the following places.
* Places where the E3T is exposed to direct sunlight.

* Places with high humidity and where condensation may re-
sult.

E3T
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Sensors

Through-beam Models (Side-view Type)
E3T-ST10 (Emitter)

Lens
(1.7 dia.),

Emitter: E3T-ST10-L
Receiver: E3T-ST1C0-D

E3T-ST10 (Receiver)

Operation indicator 77> Stability
2 indi(;ator

Lens (2 dia.)

N

2.7
e

F- 1=

N
X
i

ex

N

H— +

Receiver

Through-beam Models (Flat Type)
E3T-FT10J (Emitter, Receiver)

0.7
Operation %

0.2-mle9.5 CAD file E3T_04
Mounting Holes
R2.5
77" Two, 2.2 dia. 22
{
) - 73.8 T
27 [
14.6 5 | 9+0.2

Vinyl-insulated round cable of 2.4 dia.
2 cores conductor cross-sectional area:

\
4.8 T 0.1 mm?; insulation diameter: 0.7 mm

—»| 5.2« Standard length: 2 m

CAD file E3T_03
Mounting Holes
R2.5,, -, .
\ . Two, 2 dia. 2-M2
. (N T /
2.7 - 3
; e 14.6
9 l 185 | 9:0.2
h Vinyl-insulated round cable of 2.4 dia.
3 cores conductor cross-sectional area:
4.8 T 0.1 mm?; insulation diameter: 0.7 mm
—» 5.2« Standard length: 2 m

MY CAD file

Emitter E3T_07
indicator Receiver E3T_06
(see note) \|+——12—=| ,Stability indicator (see note)

21 —>] 3.5

0.2

b

~—8

Emitter: E3T-FT10-L
Receiver: E3T-FT10-D

—4.4—<7/‘ //2'R2
==

r4 Optical axis

Mounting Holes
2-M2

8:0.2j
Vinyl-insulated round cable of 2.4 dia.

3 cores conductor cross-sectional area:
0.1 mms3; insulation diameter: 0.7 mm
Standard length: 2 m

Lens (1.3 dia.)

Two, 2.2 dia.

1.75

Note: For E3T-FT11/-FT13 and E3T-FT12/14 Receivers only.

Retroreflective Models (Side-view Type)
E3T-SR10

[*=7—1 Stabili
Operation indicator 2 indicatgr
¥

Lens (2 dia.) ([S--2D 2;7
i

Emitter and Receiver

6.4

0.2-»] 1 CAD file E3T_02
R25 . 95w Two 22da. Mounting Holes
T\ ae
(& 38
Z o v
5.7
15 206 545 1502
‘
Vinyl-insulated round cable of 2.4 dia.
3 cores conductor cross-sectional area:
6.3 T 0.1 mm2; insulation diameter: 0.7 mm
45.2747 Standard length: 2 m
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Diffuse Reflective Models (Flat Type)

0.7 CAD file E3T_05
E3T- FD1OJ
Operation
indicator |, 45, Stability indicator
2 a4l 2-R2 00435
[N Y\ Lens (1.5 dia.)
i |- Emitter Mounting Holes
T
43 T 2-M2
" 208 19 f ‘ +)- [ T~Optical axis
9.05 12 d Receiver )
' i R ‘ <[ Lens (3.1 dia) 802
%
Two, 2.2 dia.
’F] | Vinyl-insulated round cable of 2.4 dia.
4.4 1.75 3 cores conductor cross-sectional area:
le—38 0.1 mm3; insulation diameter: 0.7 mm

Standard length: 2 m

Limited Reflective Models (Side-view Type) 0.2-mfa— 11—

CAD file

E3T-SL1O
E3T-SL200

Operation indicator

Lens (3.7 x 2 dia.)

Emitter

Receiver

[*—7—1 Stability 2.5R
24| indicator l«—0.2 Two, 2.2 dia.
¥
27 y 38
i T —
5.8
20.6
4.7 4 5 24.

Lens (4.4 x 2 dia.)

Accessories (Order Separately)

L]
A
6.3—»
5.2

Standard length: 2 m

E3T_01

Mounting Holes
2-M2

15:0.2

Vinyl-insulated round cable of 2.4 dia.
3 cores conductor cross-sectional area:
0.1 mm2; insulation diameter: 0.7 mm

(for Through-beam E3T-FT10J)
With Slit mounted

E39-S63
When slit is fit-
/) ted
Y
: =
Two, 2.2 dia.
2.7
Notch ﬁzj

Material: Stainless Note: Align the notch direction

steel (SUS301) of the Slit when installing

0.2 mm-thick on the Emitter and Re-
ceiver.

(for Through-beam E3T-FT10J)
With Slit mounted
E39-S64

When slit is fit-
ted

(SUS301)
0.1 mm-thick

Sensitivity Adjustment Unit (for E3T-ST10))
E39-E10

When the Sensitivity Ad-
justment Unit is mounted

90
<+7.4»

M

|

Optical axis

Material: Stainless steel
(SUS301)

E3T
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Distance-setting photoelectric Sensor

“Teach & play* in combination with a user
friendly display and a large sensing distance

OMmRON

The E3NT-L can check if there is shelf-
space free for a pallet.

be cleaned frequently. With rapid tem-
perature changes, and lots of water
and steam, a completely sealed sensor
with window heating is essential.

Two outputs can distinguish whether
there is one, two or even more pallets
in the storage location.

Thanks to the optic link, the sensor
can be remotely set and checked while
it is operating in an area where access
is restricted.

This robust sensor is ideal for opera-
tion in the harshest of environments.

A version of the E3NT-L with a
analogue output is available, making
it ideal for winding/unwinding applica-
tions.
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One of the most advanced sensors in the world.

Omron’s E3NT-L is a distance-setting photoelectric sensor
whose ease-of-use, robustness and intelligence make it one
of the most advanced sensors on the market. The ESNT-L
has a detection range of up to 2000 mm, and features back-
ground and foreground suppression. Its patented optic design
enables this innovative sensor to reliably detect objects re-
gardless of their direction.

It is teachable and can be operated via just three keys. It is
fully digital for stable, reliable information, and can be adapted
to operate in the harshest of environments. These features
make the E3NT-L suitable for applications in the material
warehousing and food processing industries, where long yet
precise distance sensing is required.

Built for every environment

The E3NT-L is a sealed unit. Its robust aluminium housing
and smooth body design prevents dirt from easily attaching to
it. This makes the E3NT-L ideal for use in the food processing
industry. An optional coating enables it to operate in environ-
mentally aggressive conditions, and an anti-condensation op-
tion with heated glass window enables it to cope in very low
temperature environments.

Patented optic design for reliable sensing

The E3NT-L sensor's optics are specially arranged so that
distance is evaluated using the ,double triangulation® princi-
ple. This patented optic design enables the ESBNT-L to reliably
detect objects regardless of their direction. It also enables the
rotary position of the E3NT-L to be selected freely about its
optical axis, which makes this sensor ideal for multiaxis han-
dling equipment. The E3NT-L's background and foreground
suppression features means that objects are detected only
within the predefined sensing zone. Objects in the back-
ground or foreground of that zone are ignored.

,Teach & play‘ manually...

Setting up the E3NT-L is fast and easy via external pushbut-
tons. Its ,teach & play‘ design concept enables you to teach
the sensor the distance of the detectable object simply by
pressing one push-button. The built-in 3 pushbutton keypad
and a 4-digit display enable you to set and monitor parame-
ters via a user-friendly menu.

E3NT-L
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Or via computer!

The E3NT-L can also be remotely configured using Omron’s
PC configuration Sensor Support Software package, whose
features include teaching, operation and mode set-up, /0
configuration and distance monitoring via a trend graph. This
software not only saves you configuration time, it also makes
field exchange, firmware upgrading and remote troubleshoot-
ing easy.

Multi-purpose bracket

Omron’s specially designed multi-purpose bracket enables
the E3NT-L to be installed in a wide variety of positional
choices for optimal sensing performance.

Optical link adapter

Omron‘s ESNT-AL232 optical link adapter clips to fit the E3NT
sensor‘'s communication head for connector-less data transfer
between the sensor and your PC. This is ideal when the
E3NT-L is installed in an area where access is restricted. Via
this link and your PC you can continuously monitor the sen-
sor‘s operation from the comfort of a remote area.

Sensor Support Software (S®)

With Omron‘s Sensor Support Software (S%) package you can
enjoy the benefits of copying multiple customised sensor set-
tings, monitoring for more detailed analysis, setting up para-

meters much more easily, and tracing.
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Ordering Information

Sensors
Sensing method Appearance | Connection Setting distance Model
method Digital output Digital and
analog output
Distance setting (BGS/FGS) e M12 02m.20m E3NT-L17 E3NT-L27
D - Connector 200 mm 2000 mm
Window heating (5-pole) o i |ESNT-LH17
- ()| —— (== E3NT-L47
E q | |
Window heating | |, | E3NT-LH37
Accessories (order separately)
Optical data link
Communication method to sensor Appearance Communication method to PC Model
IR data interface RS232 E3NT-AL232 2M
=)
Mounting brackets
Appearance Model Qty. Remarks
E39-EL1 1 Universal mounting bracket
E39-EL2 1 Adapter bracket (for use of the universal mounting bracket for
not matching holes)

Sensor I/0O connectors

Size Cable type Shape Cable length Model
M12 Standard 5-pole 2m XS2F-D521-DGO0-A
Straight 5m XS2F-D521-GGO-A
2m XS2F-D522-DG0-A
L-shape 5m XS2F-D522-GGO-A
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Sensors

Item

Model
E3NT-L17 E3NT-L27 E3NT-LH17
E3NT-L37 E3NT-L47 E3NT-LH37

Sensor type

Diffuse reflective sensor with background suppression respectively foreground sup-
pression

Signal evaluation

Double triangulation method

Configuration

By push button on the sensor or with a PC connected via the optical data link ESNT-
AL232 2m

Operating modes

Background suppression, foreground suppression, background and foreground sup-
pression (2-point window evaluation)

Light source

Infrared LED 850 - 880 nm

Rated sensing distance

2m

Setting distance Sr

Distance — setting possible between
0.2...2.0 m (90 % remission)
0.2 ...1.7 m (6% remission)

Standard measured object

Kodak gray card 90% (white), size: 200 x 200 mm

Blind zone

<0.1m

Black/white error (6%/90%)

< 15 % of setting distance Sr

Hysteresis

< 5 % of setting distance Sr or 4cm (for white 90%)
< 10 % of setting distance Sr or 6cm (for black 6%)

Repetition accuracy

< 5 % (of setting distance Sr) or 4cm

Light spot diameter

<40 mminthe case of Sr=2m

Minimum object size

> 40 mm

Ambient light immunity to EN 60947-5-2:

Halogen lamps (100-120Hz > 10,000 lux
Fluorescent lamps (30 kHz) > 5,000 lux
Energy saving lamps > 2,000 lux

Utilization category to EN 60947-5-2

DC 12

Rated operating voltage

+ 24 V DC, polarized

Operating voltage range

+10..+30VDC

Current consumption

< 90 mA (display off) < 100 mA (display off) < 220mA with front pane
< 110 mA (display on) < 120 mA (display on) heating

Power-on delay

< 300 ms

Input — / Output — pins

Pin 2 = Input (In 2) or output (Out 2), depending on configuration
Pin 4 = Output (Out 1)

Pin 5 = Input (In 1) | Pin 5 = Analog output |Pin 5 = Input (In 1)

Digital Outputs

User set functions (e.g. switching output, alarm output, ...)

Output circuit

User set PNP (open collector), NPN (open collector) or complementary (push-pull)

Output current

max. 100 mA

Voltage drop

<20V

Residual current

<100 pA

Circuit protection

Reversed power supply, overload, short-circuit (pulsed)

Inputs

User set functions (e.g. teach-in, trigger, test, ...)

Input circuit

Voltage input +10 V ... Usupmy

Input pulse duration

min. 1 ms

Analog Output

Current output 3..21mA:
¢ 3 mA correspond to
distance < 0.2 m
e 4..20mA correspondto
distance 0.2 m ...2.0m
e 21 mA correspond
to distance > 2.0 m
(or no object)

Switch-on/off time (Ton / Topr)

<2.5ms <5ms <2.5ms

Insulation resistance

20 MQ at 500 V DC

Insulation voltage strength

1kV AC, 50/60 Hz (1 min)
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ltem

Model
E3NT-L17 E3NT-L27 E3NT-LH17
E3NT-L37 E3NT-L47 E3NT-LH37

Impulse strength (insulation)

6 kV

Dimensions (length x width x depth)

85 x 27 x 65 mm

Materials

Housing Powder-coated aluminum, sea-water resistant, 231 GD AlSi12 (Cu) (standard version)
Aluminum with foodstuff-approved coating (option)
Front pane Glass
Keyboard HTV silicone
Seals RTV silicone
Housing color Grey, RAL 7030
Assembly Screw fastening by way of four M5 threads and two M5 through holes or with universal
mounting bracket (order separately)
Connection M12 connector, 5-pole (piercing)
Ambient temperature range -25°C...+55°C -10°C...+55°C -40°C ...+55°C
(analog output)
Storage temperature range -40°C...+60°C

Permissible relative humidity

35 % ... 95 %, no condensation

Enclosure rating

IP 67 (EN 60529/IEC 529)

Protection class Il (250 V AC)

Vibration resistance (to IEC 68-2-6) +1.5mm,1h,10-70 Hz
Shock resistance (to IEC 68-2-27) 300 m/s?

User set parameters - Mode

- Output function

- Teach/set switching points

- Output switching

- Function on connector pin 2 and 5
- Switch-on and off delay

- Type of switch-off time function
- Type of display on the sensor

- Keyboard lock

- Energy saving mode

- Display direction

- Reset to factory defaults

Accessories

ltem

Model

E3NT-AL 2322 M

Dimensions (length x width x depth)

29.5x72.9 x26.4 mm

Housing material

ABS and PMMA (IR transparent)

Housing colour

Black, RAL 9005

Assembly Snap mounting on sensor

Connection 2 m connecting cable with 9-pole sub-D connector
Ambient temperature range -10°C...+50°C

Storage temperature range -40°C...+60°C

Permission relative humidity 35% ... 85%, no condensation

Degreee of protection to IP 54

EN 60529 / IEC 529

Emitted light

IR communication element 880 nm

Rated operating voltage

Via RS 232 interface from PC

Current consumption

6 mA

E3NT-L
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Characteristic data (typical)

Operating range Black/White - Error Hysteresis
(90% remission) (6% - 90% remission)
30 20 15
2 15 \
£ — S = \
bRl T 10 g 10
< g o \ black object
(=] ] 7]
= 0 d 5 e
8 £ 2
g £ [ 4_.\ SN
g ) = Z oL
s - R 3 \__/
o 20 I i o 5 | , L II , white objiect
-30 ! -10 ! 0 ! i
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500
Distance Z (mm) Distance Z (mm) Distance Z (mm)

Analog output current
(90% remission)

24

20

current | (mA)
N

8 /
Ao
0
0 500 1000 1500 2000 2500

Distance Z (mm)
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Circuit diagram

Output
Push-pull output circuit Load connection

(Outt at pin 4 / Out2 at pin 2) PNP NPN Analog

__ E3NT_
‘ﬁ— ————1 +Ug
: : +Ug lo—r——"—+ +Ug +Ug 1

|

3 B v : 4 Outf Out1 Out1 —
ik | (2)Outz Out2 out2 An Qut 57—, T
|| 2 PiN ! lo
‘ TNPN ‘
! ! ov ov g
: N4 : ov
- 13 ov

When use is made of the PNP or NPN output circuit, the output circuit that is not selected is deactivated. When used as a comple-
mentary output, NPN or PNP outputs act in antiphase as the switch state changes.

Input
In2 at pin 2 In1 at pin 5
(not available for analogue output models)
E3NT E3NT

/|l >">""> -~ -~ -~ -~ -"~-"=-"=-"=-"=>-"=-"=-~"=-"==-\ - - - - - - ------ - === \
+Ug 1 ? . D{ + US 146 . D{ |
L ~ ] : : A 1

In2 2 3 E
o In1 59 ] ] el
R =147 - BLTLET N

‘ =
oV 3% ¥ T T oV 3¢ v T T :
e

The sensor inputs are realised in positive logic and detect a positive voltage level of more than 1 ms duration as a valid signal if
the voltage level is between 10 V and the power supply voltage.

Connectors
Class Wire jacket |Connector | Application
color pin no.
For DC |Brown 1 Power
supply (+V)
Wire White 2 Output or Input
@ : a:olor;rown Out2/In2
D66 & ( ) White Blue 3 Power
9 @ Black Supply (OV)
Black 4 Output Out1
Grey 5 Analog Output or
Input In1
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LED display
~

Statui LED optical IR element for data communication

7

BEEDY

SN

Red LED
(Output 2)

Yellow LED
(Output 1)

PO

N\ Z Alignment aid
Decremént Increment ENTER
LED display The distance from the measured object and the names of the menu levels during set-up of the sensor are
displayed by the 4-digit 7-segment LED display.
The display appears as red digits or letters.
If the sensor is set to a bar chart display, the distance from the measured object is displayed as a green
LED bar chart.
LED The switching status and the stability of the two outputs are signalled as follows by two LEDs, visible from
the top and the front of the sensor:
Yellow LED (Output 1) ON Object stably detected
Blinking Object not stable detected
OFF No object within range
Red LED (Output 2) ON Object stably detected
Blinking Object not stable detected
OFF No object within range
Status LED ON Set-up menu selected
Blinking Menu level with change of setting distance
OFF RUN (normal) mode
Operation

Setting the switching points
The switching points can either be user set (Teach-in mode)

with a measured object positioned at the corresponding dis-
tance or can be set using the setting input, for remote setting.
For each output of the sensor (up to two), up to two switching
points can be user set.

Only one switching point is active in the foreground and back-
ground suppression modes.

For the 2-point window evaluation mode, two switching points
must be set.

Teaching the switching points in the normal mode
The sensor is set at the factory for both outputs to BGS, light

on.

1. Place the target object in front of the sensor at the desired
position.

2. Teach the switching point for output 1:

* Beginning with the @ key, press it simultaneously with the
ENTER © key. Threshold level is obtained and the output/
LED is updated. Status LED is blinking.

» Using the @/© keys an adjustment of the switching point is
possible. The output/LED is updated immediately.

* Pressing the ENTER © key for more than 2 seconds or af-
ter 2 minutes without any activation of the keys, the sensor
returns to normal operation. The status LED is turned off.

3. Teach the switching point for Output 2:

* Beginning with the © key, press it simultaneously with the
ENTER © key.
Main menu structure

Normal
operation

Status LED
. OFF

ON

Menu path

Menu path Menu path
SET

TEACH OPTIONS

I I I

Switching Function

point settings
settings

Additional
settings

When the ENTER © key is pressed for 2 seconds, the sensor
switches from the normal mode to the TEACH menu path.
The sensor switches to each next menu path when the EN-
TER © key is repeatedly pressed for 2 seconds. In the menu
paths, the required parameters can be selected by pressing
© and @ keys.

i To skip a menu path, you can also press the ENTER key
for 4 seconds.
[ENTER]
[ENTER 2s]

Press the ENTER © key < 1 second
Press the ENTER © key > 2 seconds.

o =o
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TEACH menu

Menu items

Teaching
Switching point A
Output 1

Teaching
Switching point B 'Y
Output 1

Teaching
Switching point C
Output 2 )

Teaching
Switching point D "
Output 2 2)

Setting of
Switching point A
Output 1

0..25m

in 1 cm increments

Setting of
Switching point B 'Y
Output 1

0..25m

in 1 cm increments

Setting of
Switching point C
Output 2 )
0..25m

in 1 cm increments

Setting of
Switching point D '
Output 2 )
0..25m

in 1 cm increments

Normal
operation

Enter2s

Status LED
is blinking
rC - T T T T T T T |
| |
| |
Output 1 : _ Set !
Switch. point A | Siteh. point A :
e ' withe/e !
| |
| |
! |
| |
Output 1 : ~ Set :
Switch. point B — Swncirr:. %O'm B |
teached L | witho/@ :
| |
| |
[ |
| |
Output 2 I ~ Set |
Switch. point C — SW'tCihn' &omt c [
| |
teached L Lwitho /e .
| |
| |
T |
| |
Output 2 I ~ Set I
Switch. point D : > Swncihn. %omt D :
teached | with © / ® |
| |
Status LED is blinking - - -~~~ ~-~-—- -~ -~
T
| |
) Set ) ! Output 1
SW|tcir:]. g]omt A Switch. point A
with © / @ I set
|
|
| |
_ Set : Output 1
Sw'tci?{ rp;omt B —>{ Switch. point B
with © / @ : set
|
|
[ |
_ Set. : Output 2
SW|tciPr11. ﬁ]omt c Switch. point C
with © / @ : set
|
|
' |
|
. Set . | Output 2
SW|tcihn. r‘?nomt D Switch. point D
|
with © / ® | set
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SET menu
Henatiems
operation
Background 655
Function Select | suppression Select light-on ! -5
Output 1 function | Foreground function (L=
with suppression 05 [Enterk= L F—— Enter
o/ Window 2-P o/® bt ]
evaluation =
Background b65
Function Select | suppression Select lighton ¢ -om
Output 2 ) function | Foreground function (S
with suppression F65 with dark-on Enter
©/® | Window 2-P o/® on
evaluation i
Switch-on .
delay 2)%) Set time Svgtcl:h-on J
Output 1 inms Ou?pi¥1
o e With© /@ parameterised

in 1 ms decrements

Switch-off -

delay 23 Set time Své't‘fh'Oﬁ J
Output 1 _in ms Ou?pi¥1
0...9999 ms with© / & parameterised

in 1 ms decrements

Switch-on -

delay %) Set time Svgtcl:h-on

Output 2 in ms eay

0...9999 ms with® / @ Output 2
parameterised

in 1 ms decrements

Switch-off -

delay %) Set time Svgtclzh-off

Output 2 in ms cay

0...9999 ms with® / @ Output 2
parameterised

in 1 ms decrements

Select

Distance function el Fle i

display with Bar b'q !
©/® |graph r
Select Lockin

Key ) function |OFF ¢ oFF —

lock *) with Locking

Enter2 s o/ ON on
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OPTIONS menu

operation
Select Teach i t A
Function function |'MPut " Select cac !npu tchA
Connector pin 2 with outout - e function |TeachinputB  Echiy e
o/® utput  gusf [(Enter] with Test input EESE
/e Triggerinput £ 45
Select Switching £ e
Function TeachinputA__Echfl wi?r?tlon P - Enter
A !
Connector pin 5 Select |Te2ch input B tchb o/® |Aarmoutput HLA-
function |TeachinputC  Echl T
with TeachinputD ki
©/® Hest input EESE
Triggerinput £ 45
Function T e
ey witch-on / switch-o
Swnch-on/ ] Lo delay OFF ofF
o Select Switch-on / switch-off '
v function | delay NORMAL on=
Output 1 X - Enter
with Switch-off delay '_3
©/@® |Minimum pulse width 977~
Switch-off delay 3
Single pulse on-=
Function
Switch-on / Switch-on / switch-off £r
switch-off delay OFF o
delay Select | Switch-on / switch-off 1
Output 2" function |delay NORMAL on-=1i —
with Switch-off delay e
©/@® |Minimum pulse width 977~
Switch-off delay 3
Single pulse on-=
Select  [ECO-Mode o
Energy saving mode function |ON I
ECO® wih  [ECOMode _cp [ 20
o/® |OFF o
Select
i ofF
Turn display function Enter
with on
o/®
Plus
Output Select  [switching PP
stage function | Minus
with switching nPn
©/® Comple- '
mentary coPL
Reset
to functon no fEm
Works default with
Enter2 s /@ HES danE

Normal
operation

E3NT-L
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Dimensions
Sensors
E3NT-L17 E3NT-L37
E3NT-L27 E3NT-L47
E3NT-LH17 E3NT-LH37
14 334 14 334
o O _ Jfie =
NFI(¥ 5 N_I(¥L@@ .'
M5 (4x) M5 (4x)
. - = ==
v

88.7

88.7

e

‘
L a0 | 231|157

(2]
o
E
=
o1
N
x Il
:
- &‘M
[15.2 ]
5§

. 65.1
C == —

Accessoires (order separately)

Optical data link
E3NT-AL232 2m

l_: 000

cable2m

|
O

Belmh
o g

Sub-D connector 9-pole, female

:
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Universal mounting bracket
E39-EL1

555

108
|/
K=
L0
T
%
845
95

|
&,
1201

Q
g
L

<3,
3,
0

S
[T <
25

38+1

Adapter bracket
E39-EL2

225 2

434

Lyff
-
4““3‘

w 1T ‘
& =

é§;
e
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&Caution

Do not connect an AC power supply to the Sensor. If AC pow-
er (100 VAC or more) is supplied to the Sensor, it may ex-
plode or burn.

Be sure to abide by the following precautions for the safe op-
eration of the Sensor.

Safety notes
The diffuse reflective sensors in the E3NT type series may

only be used as described in these operating instructions.
They may only be operated as part of a higher-level overall
system, e.g. of a machine installation.

Diffuse reflective sensors in the ESNT type series must not be
used as safety components within the scope of the EU ma-
chine guideline.

Their use is not permitted in applications in which the safety
of persons depends on functioning of the sensor!

Wiring

Power Supply Voltage and Output Load Power Supply Volt-
age

Make sure that the power supply to the Sensor is within the
rated voltage range. If a voltage exceeding the rated voltage

range is supplied to the Sensor, it may explode or burn.

Load Short-circuiting
Do not short-circuit the load, otherwise the Sensor may be

damaged.

Operating Environment
Do not use the Sensor in locations with explosive or flamma-

ble gas.

Correct Use |

Design
Power Reset Time
The Sensor is ready to operate 300 ms after the Sensor is

turned ON. If the load and Sensor are connected to indepen-
dent power supplies respectively, be sure to turn ON the Sen-
sor before supplying power to the load.

Wiring

Avoiding Malfunctions

If using the Photoelectric Sensor with an inverter or servomo-
tor, always ground the FG (frame ground) and G (ground) ter-

minals, otherwise the Sensor may malfunction.

Mounting
Mounting the Sensor
¢ If Sensors are mounted face-to-face, make sure that the op-

tical axes are not in opposition to each other. Otherwise,
mutual interference may result.

* Always install the Sensor carefully so that the aperture an-
gle range of the Sensor will not cause it to be directly ex-
posed to intensive light, such as sunlight, fluorescent light,
or incandescent light.

* Do not strike the Photoelectric Sensor with a hammer or
any other tool during the installation of the Sensor, or the
Sensor will lose its water-resistive properties.

* Use M5 screws to mount the Sensor.

* When mounting the case, make sure that the tightening
torque applied to each screw does not exceed 0.54 Nm.

M12 Connector
* Always turn OFF the power supply to the Sensor before

connecting or disconnecting the connector.

* Hold the connector cover to connect or disconnect it.

» Secure the connector cover by hand. Do not use pliers,
otherwise the connector may be damaged.

* If the connector is not connected securely, it may be discon-
nected by vibration or the proper degree of protection of the
Sensor may not be maintained.
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Mounting Directions
Sensor assembly
Contrary to sensors with single triangulation, E3NT with dou-

ble triangulation, allows the measured object's direction of
motion to be in all three directions. Thus, the rotatory position

If the light spot is not completely on the same plane as the tar-
get object (minimum object size) the distance is not deter-
mined and malfunction can occur. If necessary a trigger signal
or timer function has to be applied.

©
©
©
© co
T
h
{
\
\
\
\
\
\
\
\
\

The sensor must be fitted so that:

¢ It is correctly aligned before it is adjusted

¢ It is protected as far as possible against vibration and shock
* Itis protected as far as possible against extraneous incident

light

e Itis protected as far as possible against damage and soiling
e Electrical connection is possible

¢ |t is as accessible as far as possible for maintenance work
¢ Operation of the push buttons is possible

* The display is visible.

Sensor's assembly direction
As far as possible, the sensor's optical surface should be

aligned parallel to the surface of the measured object.

detection object

If the measured object has a glossy, reflecting surface, the
sensor's optical system should be tilted by 5 ... 10° in relation
to the surface of the measured object.

detection object

If there is a reflecting surface in parallel with the sensor's op-
tical axis, this might lead to unstable switching states.
Therefore, reflecting objects within the sensor's optical axis
should be avoided.

If this should not be possible, the reflecting surface should not
be parallel to the sensor's optical axis, but should be rotated
by at least 10°.

Mirror-like objects can cause malfunction inside and outside
the sensing range. Avoid mirror-like objects in or close to the
optical axis.

Inspection and Maintenance
Cleaning
Do not use any scratching or abrasive cleaning materials. The

protective pane of the optical system might get damaged.
The sensor requires no maintenance.

Remove dirt build up from the optical system and the display
at regular intervals only with a soft, non abrasive fabric. Resid-
ual dirt may have influence on the switching point and display
accuracy.

E3NT-L

A-145




OMmRON

Oil-resistive, long-distance photoelectric sensor (metal case)

E3S-C

Achieves excellent water/oil-resistance
and long-distance detection.

Meets IP67 tough standard water/oil resistance
E3S-C meets the IP67 requirements of the IEC standards and
6P of the NEMA standards. E3S-C can be used worry-free in
automotive assembly lines and other production lines where
oil vapor exists. It can also be applied to food processing lines
because it resists hydrogen peroxide, detergent and potassi-
um hydroxide.

Sensing distance is six times longer than that of
conventional OMRON photoelectric sensor
The sensing distance of the E3S-C is six times longer than
that of the conventional, metal case type OMRON photoelec-
tric sensor. The through-beam, retrorefletive (with M.S.R.
function) and diffuse reflective models have sensing distanc-
es of 30, 3 and 2 meters, respectively.

Model E3S-5E4 30m

Retroreflective :

Model ‘ 2 m (non-polarized) E3S-R2E4 3 m (polarized)

Diffuse 300mm
Reflective E3S-DS30E4 2m

Model

Excellent shock resistance of 1,000 m/s?

The industry's top-class photoelectric sensor features shock re-
sistance of 1,000 m/sz, which is as high as that of a proximity sen-
sor at rated values, and vibration resistance of as high as 10 to
2,000 Hz. The E3S-C can be used worry-free in metal process-
ing, conveyor and other lines.

Lineup of M12 metal connector joint type models
Lineup of water/oil/shock-resistant M12 metal connector joint
type models are available. This series ensures ease of sensor
replacement during maintenance.

NPN/PNP output selector

The operation panel has the NPN/PNP out-
put selector. You need not prepare two
NPN and PNP models for export. You need
not worry about malfunctions due to noise,
either.

Mutual interference PAT

prevention enhanced Pending W
(Retroreflective, diffuse reflective models)
Fuzzy inference is introduced into the mutual interference pre-
vention for the first time in the industry. This prevents a mal-

function due to mutual interference, enabling two sensors to
be mounted closely side by side.

Easy optical axis alignment

OMRON's original "automatic position compensation system"
minimizes misalignment of mechanical and optical axes to
merely +2°. The optical axis is aligned perfectly by only install-
ing the sensor.
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Application

Drill breakage detection Detection of engine block

IP67 ensures a worry-free use in oil
mist environment.

Ordering Information

Sensors
1 Red light ] Infrared light
Sensor type Shape Connection method Sensing distance Model
Pre-wired E3S-CT11
Horizontal Model
—E== | Junction connector E3S-CT11-M1J
Through-beam [ %51 30m
Veical Mdel Pre-wired E3S-CT61
Junction connector E3S-CT61-M1J
. Pre-wired E3S-CR11
Horizontal Model
= E] Junction connector E3S-CR11-M1J
Retroreflective Models | | 3m
Vertical Model Pre-wired E3S-CR61
Junction connector E3S-CR61-M1J
E3S-CD11
Pre-wired D 7OQmm
[ Iom E3S-CD12
. ] 700mm E3S-CD11-M1J
Junction connector ‘
. . [ Iom E3S-CD12-M1J
Diffuse-reflective 0 Od E35-CDo
Pre-wired ! }mm
[ 1om E3S-CD62
. ] 700mm E3S-CD61-M1J
Junction connector ‘
[ lom E3S-CD62-M1J
Accessories (Order Separately)
Slits
- Sensing | Minimum sensing .
Slit width distance object (typical) Model Quantity Remarks
Width 0.5 mmx11 mm 1.8m 0.5 mm dia.
Width 1 mmx11 mm 3.5m 1 mm dia. 1 each for emitter | (Plug-in type long slit) Can be used
E39-S61 and receiver with through-beam E3S-CTO1
Width 2 mmx11 mm 7m 2 mm dia. (total of 8 pcs.) (-M1J).
Width 4 mmx11 mm 15m 2.6 mm dia.

E3S-C A-147



OomRrRon

Reflectors
Name Sensing distance (typical) Model Quantity Remarks
3 m (rated value) E39-R1 1 Attached to the Retroreflective E3S-CR1 (-M1J).
Reflectors
4m E39-R2 1
1.5m E39-R3 1
Small reflector
750 mm E39-R4 1
700 mm (50 mm) * E39-RS1 1 pc.
Tape Reflector 1,100 mm (100 mm) * E39-RS2 1 pc. The M.S.R. function is available.
1,400 mm (100 mm) * E39-RS3 1 pc.

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: 1.When the reflector used is other than the supplied one, set the sensing distance to about 0.7 times of the typical example as a guideline.

Mounting Brackets

Shape Model Quantity Remarks
E39-L102 1 Attached to the horizontal model.
E39-L103 1 Attached to the vertical model.
Mounting bracket designed to switch from
E39-L85 1 E3S-[1111142, 44 to the vertical model of
E3S-C.
Mounting bracket designed to switch from
E39-L86 1 E3S-[1 111143 to the vertical model of E3S-
C.
E39-L87 1
Note: If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
Sensor I/0O Connectors
Cable Shape Cable length Model
2m XS2F-D421-DCO0-A
Straight
¢ 5m XS2F-D421-GCO-A
Standard cable 3-wire type
2m XS2F-D422-DCO0-A
L-shaped s
& 5m XS2F-D422-GCO-A
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Rating/performance

Retroreflective model . .
Sensor type Through-beam (with M.S.R. function) Diffuse-reflective
Model Horizontal E3S-CT11 (-M1J) | Horizontal E3S-CR11 (-M1J) | Horizontal E3S-CD11 (-M1J) | Horizontal E3S-CD12 (-M1J)
odel
Item Vertical E3S-CT61 (-M1J) Vertical E3S-CR61 (-M1J) Vertical E3S-CD61 (-M1J) | Vertical E3S-CD62 (-M1J)
. . 3 m (When using the 700 mm (White paper 300 x | 2 m (White paper 300 x
SR 30 m E39-R1) 300 mm) 300 mm)
Standard sensing . . . . .
object Opaque, 15dia. min. Opaque: 75 mm dia. min.
Differential distance 20% max. of sensing distance
L Both emitter and receiver: o o

Directional angle 3° 10 15° 3°to 10
el e Infrared LED (880 nm) Red LED (700 nm) Infrared LED (880 nm)
(wave length)
Supply ; . o i
voltage 10 to 30 VDC [ripple (p-p) 10% included]
Current Both emitter and receiver:

: 40 mA max.
consumption 25 mA max.

Load supply voltage 30 VDC max., load current 100 mA max. (residual voltage NPN output: 1.2 V max., PNP out-

Ciizell oUipu put: 2.0 V max.) Open collector output type (NPN/PNP switch selectable) Light-ON/Dark-ON switch selectable

Reverse polarity protection,

Protective circuits output short-circuit protec- Reverse polarity protection, output short-circuit protection, mutual interference pre-

. vention
tion
Response time Operation or reset: 1 ms max. Operation/reset: 2 ms
max. each
Se_nsntlwty Single-turn adjustment 2-turn endless adjuster (with indicator)
adjustment

Ambient illuminance | (on Receiver lens) Incandescent lamp: 5,000 lux max. Sunlight: 10,000 lux max.

LIS Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)
temperature

Ambient humidity Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)
Insulation 20 M Q min. at 500 VDG

resistance

Dielectric strength | 1,000 VAC at 50/60 Hz 1 minute

Vibration resistance | 10 to 2,000 Hz double amplitude 1.5 mm or 300 m/s? for 0.5 h in each of X, Y, Z directions

Shock resistance 1000 m/s? (approx.- I00G) 3 times each in X, Y, and Z directions
Protective structure |IEC Standard IP67, NEMA 6P (limited to indoors use) *

Connection method | Pre-wired (standard length: 2 m), Junction connector (standard length: 300 mm)
About 270 g (pre-wired About 160 g (pre-wired

Weight type) About 230 g (M12 type) About 130 g (M12 About 150 g (pre-wired type) About 110 g (M12 con-
(Packed state) L L nector joint type)
connector joint type) connector joint type)

Case Zinc diecast

Operation
Ma_ panel cover Polyethyl sulfon
teri- -
al Lens Acrylics

Mounting .

Brackets Stainless steel (SUS304)
Accessories Mounting bracket (with screws), adjusting screwdriver, instruction manual, reflector (Retroreflective model only)

* NEMA (National Electrical Manufacturers Association) Standards
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NPN output
Operating status of L Mode selec- -
Model output transistor Vg e tion switch Output circuit
Incident D Receiver (Through-beam Models)
Light Interrupted Retroreflective, Diffuse Reflective, and Limited Reflective Models
N - - -
e - B 10 to 30 VDC
o | oL Lon | [, Sa e
9 Output ~ ON (LIGHT ON) | 1 output transistor
transistor OFF—:I— | g ) —1....
Load Operate o (e lgreen | Main NPN and PNP | S
1 circuit output selector !
(Relay)  Reset | P -
(Between brown and black) . NPN 7D :
E3S-CT11 (-M1J) I | output transistor ,Ja\ Blue ov
E3S-CT61(-M1J) noident | -- - T
. Interrupted * Note: Set the NPN and PNP output selector to NPN.
E3S-CR11(-M1J) h;gihctator ON —
E3S-CR61(-M1J) (red) OFF DeON Connector Pin Arrangement
Dark ON ON
Output :I_E (DARK ON)
E3S-CD11(-M1J) wansistor  OFF @ ®
E3S-CD12(-M1J) o]
Load perate
E3S-CD61(-M1J) (Rolay) Resetl [0 ©
E3S-CD62(-M1J) (Between brown and black) Note: Terminal 2 is not used.

Emitter
mdncato

Emitter (Through-beam Models)

- - Brown
.
1

Connector Pin Arrangement

1 )
| Main | L 10t030vDC ®®
circuit
1 1 @
' ' A:;,B'“e Note: Terminal 2 and 4 are not used
. __ ote: lerminal 2 an are not usea.
PNP output
Model Operating stlatus of Timing chart Mode gelec- Output circuit
output transistor tion switch
Incident - Receiver (Through-beam Models)
Light Interrupted Retroreflective, Diffuse Reﬂective and Limited Reflective Models
I
ingicator ON I Lignt =7 T Stbily - 71, Brown 10 to 30 VDG
Light ON (red) OFF L’ON . in |ca|o/r’, s indicator ) NP _\ 1
9 Output ON D (LIGHT ON) |1 output transistor 420
transistor OFF | (red) . R
Operate 1 (oreen) | Main NPN and PNP | .| H Black
Load P :| ' circuit output selector: T Load current
(Relay)  Reset |
(Between blue and black) \ —W:ZD ‘ Control output
E3S-CT11(-M1J) 1 | output transistor ,13\ Blue ov
E3S-CT61(-M1J) ncident -y L. —T
_ Interrupted * Note: Set the NPN and PNP output selector to PNP.
E3S-CR11(-M1J) o or ON /I
E3S-CR61(-M1J) Dark ON (red) OFF DeON Connector Pin Arrangement
Output ON R (DARK ON) S
E3S-CD11(-M1J) transistor  OFF @®@
E3S-CD12(-M1J) Load Operate ®
E3S-CD61(-M1J) (Relay)  Reset :l_l:
E3S-CD62(-M1J) (Between blue and black) Note: Terminal 2 is not used.

Emitter
indicator

(red)

Emitter (Through-beam Models)

- Brown
*\

Connector Pin Arrangement

1 1
1 K 1 ) @
M 10 to 30 VDC
| e | T ®©_®
1 1 @
! ! Blue .
I ’\:3 o Note: Terminal 2 and 4 are not used.
Connectors (Sensor I/0O connectors)
Pin No. Class | Wire, outer | Connector |, ...
® ; Brown jacket color | pin No. PP
® @ é ( ) Blue Brown ©) +V
® @ Black - ® —
For DC Biue ® ov
us
XS2F-D421-DCO-A
Black @ Output
Note: Pin 2 is open.
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Characteristic data (typical)

Operating Range

Through-beam Retroreflective Models Diffuse-reflective
E3S-CTO1(-M1J) E3S-CROI1 (-M1J) + E39-R1 (supplied reflector) E3S-CDII(-M1J)
o 500 0500 Reflector: E39-R1 ° 500 Sensing object: White paper
s 300 '(%300 = 300
< = <
S \ S S E3S-CDCI
2100 \ 2100 @100 A\
@ \ @ 3 a\
8 N S ol £ ot
5 50 \\ @ 50N u S0 A
/ N\, E3S-CDI2
30 30 30
N N
10 \\ 10 \\\ 10 \.‘V\
SO N \ N
\‘ (N \ N
5 \\ 5 \\ 5 \\ \\\
3 S~ 3 \‘\ 3 \\ \\
_ | N N~
Operation 4 Operation ; Operation 4 \
level g 10 20 30 ) 1 2 3 4 el 1 2 3
Distance (m) Distance (m) Distance (m)
Nomenclature:
(Horizontal type) (Vertical type)
K ) I Control unit cover
@ O | Control unit cover
g T~
ﬁ Stability indicator \%) — Light indicator
Stability @\@'/ Light indicator (red) (green) e B o (red)
indicator (green) s L NPN and PNP H ﬂ )
{ \ output selector * 1 N Mm@m Sensitivity adjuster
Min @ w Sensitivity adjuster W—@J
SENS L-ON and @
PNP  DON D-ON selector * 2
NPN and PNP Fl Ei L-ON and D-ON *1. The output transistor can be selected with the NPN/PNP output selector.
output selector * 1 l;l L.DNJ selector * 2 *2. The operation mode can be selected with the L/OND/ON selector.
E3S-CD12 Model Note: The through-beam and retroreflective models are different in sensitivity
W— adjuster shape.
GG

Operation
Sensitivity adjustment (diffuse reflective model, light-ON)
Sequence | Detection state | Sensitivity adjuster Indicator state Adjustment procedure
ghotoelectric 5 ON-OFF  OFF—ON | Place a sensing object in the predetermined position, turn the
ensor = ogr . N N s s .
@ Point A =l g sensitivity adjuster clockwise (increase sensitivity) until the
I I g O incident indicator (red) is turned ON, and define this position
& Stability indicator Light indicator | as (A).
' @ (green) (red)
v Remove the sensing object, turn the sensitivity adjuster fur-
Photoslectric Sensor g// ONLOFF  ONwor | ther clockwise until the incident indicator (red) is turned ON
) 3 g’ by a background object, and define this position as (B). Turn
@ Point B g i O O the sensitivity adjuster counterclockwise (decrease sensitivi-
g 7 Stability indicator Light indicator ty) from (B) until the incident indicator (red) is turned OFF,
s (green) (red) and define this position as (C). When there is no background
‘ object, define the maximum adjuster position (Max) as (C).
Set the adjuster in the middle of positions (A) and (C) (opti-
ON ON-OFF | mum sensitivity setting). Also make sure that the stability in-
(® Setting o) dicator (green) is turned ON when there is an object and

when there is no object.
Stability indicator Light indicator | \When the indicator is not turned ON, recheck the detection
(green) (red) . ) .
method since there is a little allowance.

Unlike the conventional models, the E3S-C scarcely has sensitivity variations between products. Therefore, you need to make the
above adjustment on only one diffuse reflective model of E3S-CD that will be used for detection under the same conditions, and
match the indicator points of the other diffuse reflective models of E3S-CD with the above adjusted one. (You need not match the
sensitivity of each sensor.)
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| Correct Use |
Design

Fuzzy mutual interference prevention

When reflective photoelectric sensors are installed side by
side, one sensor may receive the light from the other sensor,
which may disturb the incident signal, causing a malfunction.
The fuzzy mutual interference prevention monitors interfering
light for a predetermined period of time before light is emitted,
and imports the interfering light level and incident frequencies
as data. Using these values, fuzzy inference is made to find
the risk of malfunction to control the light emitting timing, re-
ducing the risk.

(When risk is low)
Light is emitted after interfering light is gone.

Light " AN—
interference
Ir 1 Ir 1
1 1
EmissionJ-I :|->|-| H H :l"l-l_
pattern - -

(When risk is high)
Light is emitted after shifting to a gap of interfering light.

Light ﬂ \ ﬂ \ ‘ ‘ ‘ ‘ ‘ \ ﬂ \
interference
:’I
1
Emission H H 1 — H
13

pattern

Wiring Considerations

Cable

* An oil-resistance cable is used to ensure oil resistance.
* The bending radius should be 25 mm or more.

Installation

Sensor installation

* Note that during the E35-C installation, hammering it will
damage the water resistance function.

* Use an M4 screw, tightened to a torque of no more than
1.18 Nm.

(When using the mounting bracket)

* To set the sensor on the mechanical axis, use the optical
axis locking holes.

* When the sensor cannot be set on the mechanical axis,
move the E3S-C vertically and/or horizontally and set it in
the center of the area where the incident indicator is turned
ON. Make sure that the stability indicator is ON.

(Direct installation)
Install the E3S-C as shown below.
[M4 screwing]

Two, 4.5 dia.

@% through holes
Coz,
M4
M4 hole
M4 hole
[M3 screwing]

Optical axis adjustment

(Optical axis locking holes)

By fitting screws into the optical axis locking holes, the mount-
ing bracket is set onto the mounting shaft of the mounting
bracket.

For adjustment

Four M4 optical axis lock holes

Mounting axis

A-152

Photoelectric Sensors



OomRrRon

Optical axis position of through-beam model Miscellaneous

Unlike the conventional product, the through-beam model has Oil resistance/chemical resistance

two lenses, but the one actually used is as shown below. * Though E3S-C has a high oil resistance, it may not be able
When fitting the slit, use it after matching the slit hole with the to exhibit its performance depending on the oil type. Use oil
used lens. in compliance with the following table.

(Horizontal model) (Vertical model) * Regarding the oil resistance of E3S-C, it has passed tests
Lens in use. Lens in use.

on the oils given in the following table. Refer to the table for
examining the oil to be used.

The slit must be on this side.

Testing - Dynamic vis-
oil classi- Jlf?czlﬁa::' Product name cosity (mm?/s) PH
fication at 40°C
Lens not in use. Lubricant - Velocity No. 3 2.02
Lens not in use. Not less than
Class 2
Water-in- No. 5 Daphne Cut 10to It;%s than
Water Resistance soluble
, - - coolant | Class 2 |, iron Gl No. 2 Less than 10
To ensure water resistance, tighten the operation panel cover No. 11 | Yushiron OifNo. cac ess than
screws to 0.34 Nm to 0.54 Nm torque. Class W1 | Yushiroken EC50T-3 7109.5
No.1 | Yushiron Lubic HWC68 71t09.9
Water- a Wi
soluble ﬁfos 5 | Gryton 1700D 71092
coolant .
C'ﬁsos 2 | Yushiroken S50N 7109.8

Note: 1.The E3S-C was immersed in the oils in the above table at 50°C for 240
hours, and passed the test of 100-MQ or more insulation resistance.
2 .For use in the environment where the E3S-C is exposed to the oil other
than those in the above table, use the dynamic viscosity and PH in the
above table. Pre-examine the oils since the sensor may be affected by
additives and like in the oils.

Dimensions (Unit: mm)

Sensors

Through-beam model (horizontal model)
E3S-CT11(-M1J) Junction connector models (-M1J)

Vinyl-insulated round cable with
three conductors, 4 dia. M12x 1
(18 x 0.12 dia.); standard length: 0.3 m

With mounting bracket

-1 16 dia.

M3 x5 Vinyl-insulated round cable with

50 0 three conductors, 4 dia.
~—18.5 —=| Light indicator (red) (18 x 0.12 dia.); standard length: 2 m * 3
, é?# &

) 22.2 stability " : Mounting holes
Emitter: E3S-CTL-L indicator 2-M4
Receiver: E3S-CTCI-D (green) | 2

92 ; ol 42 -
REREY i
R
T
4.2 [+8.3+] Stainless steel
[ (SUS304)
6.2
Lens (17 x 11) Optical axis 38.2
22 . Paan
\
D
2 - - N

Fr
i
i

|
Ik I N

L 0| o

T .
SV 208 a4 Model CAD file
E3S-CT11 (Emitter) E3S_08
* Note: 1. Mounting bracket can be attached to side A. E3S-CT11 (Receiver) E3S_05
2. The emitter for through-beam sensors have only the power supply indicator. E3S-CT11-M1J E3S 10
3. The cable for emitters for through-beam sensors is two-conductor, 4 dia. (27 x 12 dia.). —
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Through-beam model (vertical model)
E3S-CT61(-M1J) Junction connector models (-M1J)

Vinyl-insulated round cable with three M12x1
conductors, 4 dia. (18x0.12 dia.);
sfandard length: 0.3 m

With mounting bracket

-t 16 dia.
57 Vinyl-insulated round cable
Optical axis with three conductors, 4 dia. (18x0.12 dia.);
+—15.8 —=1 7.4 4+ standard length: 2 m * 3
b= /
Ak
Optical --—— - 202047} -
axis H_—'
= | - ‘ .
22.2 . o Mounting holes
Lens (17x11) 2-M4
f 5 f\iﬂ—F 20
. —f—— | 42 92 -
\ ) .
Y \J [N
N 25.4——|
T
42 ‘ 4.2 Staini |
<hogel  ltagel | Seniessstee
25.4
31
Stability indicator (green) 438
7.2 Light indicator (red) * 2 22 ’
| T T
P
I5.8
= 0O
2 : 202 1 . A\ H

v
Max5 >M4 ) 0 i } Model CAD file

E3S-CT61 (Emitter) E3S_06
E3S-CT61 (Receiver) E3S_07
* 1. Mounting bracket can be attached to side A. —

* 2. The emitter for through-beam sensors have only the power supply indicator. E3S-CT61-M1J E3S_09
* 3. The cable for emitters for through-beam sensors is two-conductor, 4 dia. (27x12 dia.).

——23.2 —= 1.5

Retro/diffuse reflective model (horizontal model)

E3S-CR11(-M1J) Junction connector models (-M1J)

Vinyl-insulated round cable
E3S-CD1 1 (-M1 J) with three conductors, 4 dia. M12 x 1

(18 x 0.12 dia.); standard length: 0.3 m
E3S-CD12(-M1J) " —/

With mounting bracket
—- -1 16 dia.
M3 x5
50 o Vinyl-insulated round cable with three conductors, 4 dia.
—18.5 —=| Light indicator (18 x 0.12 dia.); standard length: 2 m * 3

(red)

Mounting holes

22.2 giability : :
indicator 2-M4
(green) | — 4§2 20 7
4——n]

9.2 w ‘ \ i N

T

4.2 [+8.3~ Stainless steel (SUS304)
2
Lens (17 x 11) Receiver 38.2
2.2:‘ﬁ_ =
\
5 i | jjj Model CAD file
5 4 ] i | 1o E3S-CR11
! A T 07 _j—'_‘T 205 E3S-CD11 £35S 01
K| | & o ! ! ! 173 E3S-CD12 -

(A]1 | 93 l l E3S-CR11-M1J

Optical ~ Emitter ; '4% ' = = E3S-CD11-M1J E3S 03

axis 2-M4 15 ~——20.8 25.4 E3S-CD12-M1J -

* Note: Mounting bracket can be attached to side A.
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Retro/diffuse reflective model (vertical model)

E3S-CR61(-M1J)
E3S-CD61(-M1J)
E3S-CD62(-M1J)

With mounting bracket

Junction con

Vinyl-insulated round cable with
three conductors, 4 dia.
(18 x 0.12 dia.); standard length: 0.3 m

nector models (-M1J)

M12x1

- 16 dia.

57
Receiver 59
24 Vinyl-insulated round cable with three conductors,
20.8 | Emitter 4 dia. (18 x 0.12 dia.); standard length: 2 m * 3
/|
Optical axis A B "/ - H- ——20-204] {—%—
L
| HH H
222 "
ﬁ O
Lens (17 x 11) M
/! N a2 92 2
\ 7 |
U ‘ ‘ ‘ \ 4
N
T
2 ‘ \12 Stainless steel (SUS304
It 0| 12.94m ainless steel ( )
25.4
31
Stability indicator (green) 438

7.2
[PLL

;ght indicator (red)
Il

Mounting holes

2-M4

—

IR Is.s W i
202 g d Model CAD file
23 ‘ T . = S E3S-CR61
A é { 32.2 E3S-CD61 E3S_02
A ‘ 12 Egz-gggf M1J
* 1 - -
S x5 2-M4 m] O b E3S-CD61-M1J E3S_04
t E3S-CD62-M1J
[e——232—»| 15
* Note: Mounting bracket can be attached to side A.
Accessories (Order Separately)
Plug-in type long slit (for through-beam model )
E39-S61 ; A s
P '
< ‘ ? {
11
20 | ‘
I : 7
{ ‘ Dlm(egﬁ,:;m A Material Quantity
0.5
6.5 1 Stainless 1 each for emitter
steel and receiver
l—204—] 2 (SUS304) | (total of 8 pcs.)
4
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Distance setting photoelectric sensor (metal case)

E3S-CL

A complicated sensitivity adjustment is not

necessary. Just set the distance to ensure a
stable detection of works of various colors.
New distance setting models of long-dis-
tance/oilproof/waterproof type and high-

performance type

Stable Detection Regardless of Color, Material,
or Size of a Detecting Object. Black/White Error
of Only 2% max.

(E3S-CL1: Only 4 mm at 200 mm!)

The industry's minimum black/white error of only 2% (E3S-
CL1). Like the conventional diffuse reflective model, the vari-
ation of the detecting distance has been minimized in a black
object or a work of uneven color. This detection system is also
resistant to contamination of the lens surface and work. The
E3S-CL2 has a black/white error of 10%.

White

paper
200 Black |
|

Distance (mm)

Compact and incl. a Long Detection Dis-
tance of 500 mm (E3S-CL2)

While the size is as compact as 40x42.6x15.4 mm, the E3S-
CL2 using infrared LEDs ensures detection of 500-mm long
distance. The E3S-CL1 using red LEDs has achieved the de-
tecting distance of 200 mm.

E3S-CLA1 5 40mm
i Min. setting 1 Setting range 1
j o T ' Max. settiﬁg 0 200 mm )
D)< >
f 5 Detecting range  200mm!
! 5 to 200 mm '
E3S-CL2 5 50mm
i Min. setting | Setting range
j D " Max. seningso to 500 mm
0 >
f 5 Detecting range 500mm;
! 5 to 500 mm '

i

White  Black White  Black
aper paper  paper
E3S-CL1 (Diffuse reflective models)
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Eliminates Background Influences with a
Hysteresis of Only 2% max. (E3S-CL1)

The hysteresis is the industry's minimum 2% max. (E3S-CL1).
As a triangulation measuring is used, objects behind the set-
ting distance cannot be detected. The sensor is insensitive to
the influence of background objects of high reflectivity, and
stable detects works on a conveyor from above. The hystere-
sis of the E3S-CL2 is 10% max. of the detecting distance (5%
max. for white paper).

What Is Distance Setting?

(Differences from other detecting system)
Distance-setting

¢ When the sensing object moves in direction A, the center position
of the reflected light moves in direction B. This is received by the
2-split photodiode and the place where the incident levels are the
Fea- same on the N and F sides is defined as the setting distance.
tures | e The object is detected by the incident circuit processing only when
N>F, and is not detected when N<F. Therefore, detection is stable
without being influenced by the work type and background ob-

jects.
Received element )
(Two division photodiode) E 'f:\l;rar
Struc- Asetting \_‘ Setting range
ture variable ~ ]\‘\ i
Light source } 1 }
LED ; J } }
. ol
< N —

Detecting range

Diffuse-reflective

o Since the level of the reflected light is judged for detection , the
sensing distance varies with the color, material and/or size of the

6-turn adjuster with indicator

* The 6-turn adjuster with indicator ensures ease
of distance setting.
* Fine distance setting is possible.

Solid Body Provides Excellent
Durability

Has a sturdy metal body. Furthermore, the water resistance
of IEC Standard IP67 and the oil resistance of IP67g (E3S-
CL2) ensure a worry-free operation in a wide range of appli-
cations. E3S-CL2 uses an oil-resistant cable as standard.

Opilcal Technology of ES-CL.
(Patent pending)

By turning the distance setting ad-
juster (worm gear), the rotation of the
gear moves the cam to change the
incident angle of the whole incident
block (lens and photodiode), setting
the distance.

@ il
Aol
N §0ee

?‘\o\w

Operation unit cover

Setting distance indicator

Setting distance
adjuster (worm gear)

=,

Stability indicator (green)

Operation indicator (orange)

Cam

Receiver lens

Two division photodiode

Emitter lens

Fea-
AL . XV rzr:I.function may occur if there is any object of high reflectivity in Light source LED
the background.
NPN/PNP Output is Switch Selectable
/ e Since NPN or PNP output can be selected with a single
Recsived [D<€C >< switch, one model meets equipment exported anywhere.
Struc- _ Detecting area * Light-ON/Dark-ON is also switch selectable.
tu re t:zggt source [D@:
\ Conforms to Applicable EN/IEC Standards
Detecting range * The sensors satisfy the electrical
safety (IEC947-5-2), noise resis- 2
tance (IEC947-5-2, IEC801-2/3/
4) and noise radiation restric- ~
tions (EN500 81-2, EN55011) re-
quired for photoelectric sensors.
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Application |

E3S-CL1

Detecting Milk Cartons

%////////

= A stainless background 4
\ /

2y

E3S-CL1

Stable detection is not
affected by stainless steel
background or carton colors.

Detecting Food Products on Conveyors
E3S-CL1

Obijects can also be detected from above
a conveyor.

Detecting Wafer Cassettes

E3S-CL1

Easy distance setting with 6-turn adjustment
and indicator.

E3S-CL2

Detecting Boxes

Stable detecting boxes regardless of box posi-
tion.

Detecting Construction Materials (Boards)

maining on a Pallet
E3S-CL2 5

Construction materials can be Q

detected from above. \J

Detecting Tires on a Conveyor Line

E3S-CL2

Stable detecting black objects such as tires.

Ordering Information

[ Red light T Infrared light

Shape Sensing/Setting range Model
5 40mm
| Min. setting | Setting range |
i] “<:%,>‘ Max. senin%o t0 200 mm i
oji< > E3S-CLA
5 Detecting range 200mmy
‘ 50 200 mm
j o] «—
Of —
é 5 50mm
\ Min. senin-g‘ . Setting range )
oil | Max. setting®® © 300 mm ! -
o<t d > E3S-CL2
S Detecting range 500mmi
! 5to 500 mm !
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Sensing method

ltem Model

Distance-setting

E3S-CL1

E3S-CL2

Sensing

5 to 200 mm (White paper 200 x 200 mm)
(Setting distance 200 mm)

5 to 500 mm (White paper 200 x 200 mm)
(Setting distance 500 mm)

Setting range

40 to 200 mm (White paper 200 x 200 mm)

50 to 500 mm (White paper 200 x 200 mm)

Differential distance

2% max.

10% max.

Reflectivity characteristics
(black/white error)
*1

2% max.

10% max.

Light source (wave length)

Red LED (700 nm)

Infrared LED (860 nm)

Power supply voltage

10 to 30 VDC [ripple (p-p) 10% included]

Current consumption

35 mA max.

‘ 50 mA max.

Control output

Load supply voltage 30 VDC max., load current 100 mA max. (residual voltage NPN output: 1.2 V max.,
PNP output: 2.0 V max.) Open collector output type (NPN/PNP switch selectable) Light-ON/Dark-ON

switch selectable

Protective circuits

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Response time

Operation or reset: 1 ms max.

‘ Operation or reset: 2 ms max.

Distance setting

6-turn endless adjuster (with indicator)

Ambient illuminance

Incandescent lamp: 5,000 lux max. Sunlight 10,000 lux max.

Ambient temperature

Operating/Storage: -25°C to 55°C (with no icing or condensation)

Ambient humidity

Operating/Storage: 35% to 85%RH (with no condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC Standard IP67, NEMA 6P (limited to indoor use)
*2

IEC Standard IP67, NEMA 6P (limited to indoor use)

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state)

Approx. 170 g

Case Zinc diecast

Operation panel
Ma- | cover Polyethyl sulfon
terial -

Lens Acrylics

Mounting Brackets | Stainless steel (SUS304)

. Mounting bracket, hexagon bolt M4 x 12 (with spring washer, flat washer), adjusting screwdriver, instruction

Accessories

manual

*1. Sensing distance difference between standard white paper (reflectivity 90%) and standard black paper (reflectivity 5%)
*2. NEMA (National Electrical Manufacturers Association) Standards

E3S-CL
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Characteristic data (typical)

Spot Diameter vs. Sensing Distance

E3S-CL1 E3S-CL2
_. 25 £100

L ©

@ 20 £ 80

5 — s

2 | g

& 15 / @

pd d -

20 /
/
0 50 100 150 200 250 0 100 200 300 400 500
Distance (mm) Distance (mm)
Short distance characteristic
E3S-CL1 E3S-CL2
= Sensitivity adjuster = Sensitivity adjuster
E B N :vax [ £ 500 M\ (N_: Max. i
T 20 Sensitivity adjuster T Sensitivity adjuster
e < Min 2 : Min.
IS o
k7] @
© T 400
£1s 2
(72} (72}
C c
@
& & 300
10
200
5
33.7mm 32.7mm 100
23.7mm 36mm 33mm
2.7mm|__| 1.4mm 11.4mm 0 0.7mm DO.Amm 6.2mm L_| Dz.emm
White paper Black paper White paper Black paper
Material Material

Photoelectric Sensors
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Output Circuit Diagram

NPN output
Operating status of . Mode selec- o
Model . Timing chart . . tput circuit
LE output transistor g cha tion switch Output circu
Incident :I
Interrupted
Ogeration ON
indicator - - -
Light ON (orange) ~ OFF LeON IOperamn Stability 1 Brown 10 to 30 VDC
Ouput  ON (LIGHT ON) | |}t 42 indicator I %
transistoro oFf S — i I\ outputransisor A 20 ! JLoad current
Load perate :I (Orange) (Green) | Main R SR
E3S-CL1 (Relay)  Reset : circuit NPNand PNP 3 © ,, . Control output
E3S-CL2 output selector : ¥ = 1
Incident | .
Interrupted —:l— 1 NPN y v} !
Operation  ON ! output transistor A Blue ov
indicator
Dark ON (orange)  OFF D'O’é I - - - h g
Output ON :| |: (DARK N) * Please make a changeover switch into the NPN side.
transistor  OFF
o) e
(Relay)  Reset
PNP output
rating status of - M lec- -
Model Operating s A Timing chart . i Sl Output circuit
output transistor tion switch
Incident :|
Interrupted
Operation QN
indicator - - -
Light ON (orange) ~ OFF LsON Gperation Stabity 7, Brown 10 to 30 VDC
oupn OV | (HGHTON) | o0 g o T I 7
transistor  OFF i % I\ output transistor 4 :
Load Operate (Orange) (Green) | Main D
Egggt; (Relay) Reset—:|— ' circuit zﬁgu?';‘e‘l:g; : —0 Load current
Incident :| ! NPN output o ry : lControI output
Interrupted 1 | transistor t A Blue ov
Operation QN I Y
indicator - - -
Dark ON (orange)  OFF D-ON — )
Output ON (DARK ON) * Please make a changeover switch into the PNP side.
transistor  OFF :|—|:
(Relay)  Reset

Nomenclature:

Operation panel
Output selection switch

@ When using the sensor with NPN output, move the switch

to the position.

(® When using the sensor with PNP output, move the switch
to the position.

Mode selection switch

(® When using the sensor with Light-ON, move the switch to

PP, the position.

o (® When using the sensor with Dark-ON, move the switch to

Lon,s Setting distance indicator the pOSitiOI’l.

Distance Adjuster

(@ Turning the distance setting adjuster clockwise (to the Max
position) increases the detecting distance, and turning it
counterclockwise (to the Min position) decreases the dis-
tance.

(@ The distance setting adjuster is a 6-turn endless adjuster
ranging from the Min position to the Max position, and its
number of turns is displayed on the setting distance indi-
cator according to the rotation of the adjuster.

Operation unit cover

Stability

indicator (green) Operation indicator (orange)

1 1
STAB LIGHT

Output selector

Mode selector

Setting distance adjuster
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Sensitivity adjustment (distance setting type, Light-ON)

Sequence

Detection state

Position of dis-
tance setting ad-
juster

State of setting dis-
tance indicator

Indicator state

Adjustment Steps

i 3 ON—OFF OFF—ON
gh°‘°9'9°‘”° % (A) - - Place a sensing object in the predetermined
i — B / 1= O position, turn the adjuster clockwise until the
(1) Point (A) ) ‘*I g @ Q) 3= < incident indicator (orange) is turned ON, and
Sensi - ) . o
st;}j:tg 7. % Min Max Stability indicator Operation indicator define this position as (A).
m (green) (orange)
l (1) If there is a background object, remove the
° sensing object, turn the adjuster further
Photoelectric 2 clockwise until the incident indicator (or-
Sensor S — ON—OFF ON—OFF ange) is turned ON, and define this posi-
(2) Points (B), s SO — § \ © ol 3= O O tion as (B). Turn the adjuster counterclock-
(C) ° (B)f EB; 5= < wise from (B) until the incident indicator
I 21 Min Max —| o o (orange) is turned OFF, and define this po-
Sensing [ss] Stability indicator Operation indicator sition as (C).
object (green) (orange) (2) If there is no background object, define the
1 maximum adjuster position (Max) as (C).
v
ON ONGOFF Set the adjuster in the middle of positions (A)

(3) Setting w| 1= <
@: iz
Min Max 5~

Stability indicator Operation indicator

and (C). Also make sure that the stability indi-
O cator (green) is turned ON when there is an

object and when there is no object. When the
indicator is not turned ON, reexamine the de-

tection method since there is a little allowance.

(green) (orange)

Precautions

| Correct Use

Design

Cable

The oil-resistant cable is used to ensure oil resistance.
(E3S-CL2)

Installation

Sensor installation

Mounting orientation

¢ |nstall the photoelectric sensor in
such manner that its detection
surface and the object surface
are parallel (without inclination
relative to the sensing object).

\

Sensing surface

e ()
u]

Sensing object surface

|

If the sensing object has a
glossy surface, incline the Sen-
sor by 5° to 10° as shown on the
right. In this case, ensure that
the Sensor is not influenced by —
any background objects. _—t _/

e If there is a mirror-smooth object under the photoelectric
sensor, operation may become instable. Therefore, incline
the photoelectric sensor as shown below or move it away
from the object.

Sensing object

Mirror-like object

Z
* Install the photoelectric sensor in either of the following ori-
entations, being careful of the direction in which the sensing

object will move.

N

'
b
[

1

Movement direction

e
<=
/ Movement direction

Movement direction

A-162
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¢ Also, when the color/material of the sensing object varies
extremely, install the photoelectric sensor in either of the fol-
lowing orientations.

Movement direction -
Movement direction

* Install the photoelectric sensor so that the sun, fluorescent
lamp, incandescent lamp or any other strong light will not
enter the directional angle range of the sensor.

Mounting Precautions

¢ Do not strike the Photoelectric Sensor with a hammer or any
other tool during the installation of the Sensor, or the Sensor
will loose its water-resistive properties.

* Use M4 screws.

* Tighten the screws to the torque of 1.2 Nm max.

Dimensions (Unit: mm)

Others

Oil resistance/chemical resistance (E3S-CL2)

For the oil resistance ofE3S-CL2, the Sensor has passed
tests on the oils given in the following table. Refer to the table
for examining the oil to be used. Depending on the oil type,
however, the Sensor may not be able to exhibit its perfor-
mance.

Testing -
. . Dynamic vis-
O.'I.Clas' JI.S CI?SS'- Product name cosity (mm?/s) PH
sifica- fication o
M at 40°C
ion
Lubri- .
cant - Velocity No. 3 2.02
Class 2 Not less than
Water-in- Daphne Cut 10to less than
No. 5
soluble 50
coolant
('illass 2 Yushiron Oil No. 2ac Less than 10
o. 11
Class W1 | Yushiroken EC50T-3 795
No. 1 Yushiron Lubic HWC68 79.9
Water- C Wi
soluble | ~88 °TT | Gryton 1700D 792
coolant o.
Class W2 | yushiroken S50N 798

Note: 1.E3S-C was submerged in the oils in the above table at 50°C for 240
hours, and passed the test of 100-MQ or more insulation resistance.
2 .For use in the environment where E3S-C is exposed to the oil other
than those in the above table, use the dynamic viscosity and PH in the
above table. Pre-check the oils since the sensor may be affected by
additives etc. in the oils.

E3S-CL1
E3S-CL2

Receiver

(+—23.8 —*|

With Mounting Bracket Attached 73
6.2 11.7
4.2 Stainless steel
9.2
4‘2 Y
3 A
19.7 1*2 0 £ l Mounting holes
2-M4
| N
o %
tion indicat /ﬁ -
Operation indicator- 0 25.4

Stability indicator

2-M4 15.4 1.1 370wl o,
Slotted hexagonal bolt r‘ ' 2-Ma
\HI ==y QI
1T6 T I:I] E3S-CL1: Vinyl-insulated round cable of 4 dia.
3 cores conductor cross-sectional area:
545 @ 16.5 * 0.2 mm?; insulation diameter: 1.1 mm
I:I] Standard length: 2 m
28 T 161 LN 9.1 E3S-CL2: Vinyh-insulated round cable of 4 dia.
21 5 3 cores conductor cross-sectional area:
i /[:H Emitter and optical (S)iir:zr::d ||r:]ultaht!o2nrglameter: 1.1 mm
axis position gth:
% Sensing optical axis 40
" 44.7
CAD file E3S_11
Note: The output selector, mode selector and distance setting adjuster are exposed when the cover is opened.
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Photoelectric switch with built-in amplifier (long distance)

E3G

Long-distance Retroreflective Photo-
electric Sensor with a Sensing Distance
of 10 m Sensor with Distance Setting
upto2m

q3
. Featues

| Retroreflective Models |

Though the Size Is Compact, the Sensing Easy monitoring of Operation stability by

Distance Is as Long as 10m. means of stability indicator.
Replace the conventional through-beam model with the ret- : . .
roreflective model for saving wiring and installation space.

Through” 10m
peam ! !

forore-
Rﬂ?ec\we &« 10m
mode\ e —
Reflector

oo &0
oW qaves 593

A

©
o
9
=
c
o
>
=
o
O

- he stability indicator become '
darker due to dust on the lens or
improper optical axis adjustment.

New product
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Application

Detection of large works Detection of large corrugated cardboard | | Detection of cars in multi-story parking lot
Retroreflective model can make long- Just by installing the sensor on one side, | |
distance detection, saving wiring. only the boxes to be detected shall be

sensed.

E3G-R13

[ Distance-setting | Zone Setting Function
Effective for detecting glossy objects, which were difficult to
detect with conventional sensors. (D-ON)

Distance-setting Models with a Long 2-m
Sensing Distance Incorporate a Teaching

Function oFF ﬁ’_ o ﬁ’_
Sensitivity adjustment without being influenced by back- (v et st i)

1 N 0
] N
1 N,
[}
y 1
1

N

ground objects is possible by simply pressing a button. Useful . Sensing zone

for teaching without a sensing object. v @ I
Approx.
™ NN 3

: : H H Since the Sensor can have a threshold value not
Easy Opt'mum SenS| ng DIStanCG AdJUSt' Teach with only the only in front of the background but also beyond the
ments background (conveyer). aTER-SuNacS Chyetts 1l 66 not St gt o

the object surface.

Teaching with and without a sensing object ensures highly ac-
curate detection without influence from the background.

Without sensing object With sensing object
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| General

Select either transistor (NPN/PNP selectable) or relay output. Three connection methods

(plus a model with a timer function). Select either a DC power supply or a variable power
supply: 24 V to 240 VAC or 12 to 240 VDC).

IEC Standard IP67 Water Proofing

Ordering Information

M12 Rotary Connector Available on Models
with DC Power Supplies

Sensors [ Red light [ Infrared light
Sensor type Shape | Connection method Sensing distance Timer function Model
NPN/PNP selector | Relay contact output
Pre-wired E3G-R13-G
Retroreflec- Connector type E3G-R17-G
tive Models i — [ 55110m E3G-MR19-G
with M.S.R. |\ — ) [500mm]*
( Function) Terminal block d(eDI’:yoor ngFs E3G-MR19T-G
(adjustable)
Pre-wired E3G-L73
Connector type E3G-L77
Distance- Ti . White paper 300 x 300 mm E3G-ML79-G
setting A — , 0.2to2m| ONor OFF
7 Terminal block delay 0to 5 E3G-ML79T-G
(adjustable)
* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Accessories (Order Separately)

Reflectors
Shape Sensing distance (typical) Model Quantity Remarks
10 m (500 mm) * E39-R2 1
6 m (100 mm) * E39-R1S 1

* Values in parentheses indicate the minimum required distance between the sensor and reflector.

Terminal Protection Cover for Side-pullout Cable

Shape Model Quantity Applicable type Remarks
E39-L129-G 1 E3G-MR19(T)-G | Provided with rubber bushing and cap for
E3G-ML79(T)-G | pullout prevention in horizontal direction
Shape Model Quantity Applicable type Remarks
E39-L131 1
E3G-R10
E3G-L70]
E39-L132 1 Rear-mounting use
E39-L135 1 Cable pulled out downwards
E3G-MR19(T)-G
E3G-ML79(T)-G
E39-L136 1
Sensor I/0 Connectors
Cable Shape Cable length Model
Straight 2m XS2F-D421-DCO-A
5m XS2F-D421-GCO0-A
Standard cable 5 3-wire type XS2F-D422-DCOA
L-shaped P m i - .
& - 5m XS2F-D422-GCO-A
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Sensor type
Item Model

Retroreflective Models (M.S.R. function)

Distance-setting

E3G-R13-G | E3G-R17-G

| E3G-MR19-G | E3G-MR19T-G

E3G-L73 | E3G-L77 [E3G-ML79-G | E3G-ML79T-G

Sensing distance

10 m (500 mm) * (When us

ing the E39-R2)

0.2 to 2 m (White paper 300 x 300 mm)

Setting distance

0.5 to 1.2 m (White paper 300 x 300 mm)

Standard sensing
object

Opagque: 80 dia. min.

Hysteresis
(typical)

10% of setting distance

Directional angle

Sensor: 1° to 5°

Reflectivity
characteristics
(black/white
error)

+10% max. (At detection distance of 1m)

Light source
(wave length)

Red LED (700 nm)

Infrared LED (860 nm)

Spot size

70 mm dia. max. (At detection distance of 1m)

Power supply
voltage

10 to 30 VDC
[Ripple (p-p) 10% included]

12t0 240 VDC +10% ripple
(p-p) : 10% max. 24 to 240
VAC +10% 50/60 Hz

10to 30 VDC
(Ripple (p-p) 10% included)

12 t0 240 VDC £10% ripple
(p-p) : 10% max. 24 to 240
VAC +10% 50/60 Hz

Current/Power
consumption

50 mA max.

2 W max.

60 mA max.

2 W max.

Control output

Load supply voltage 30
VDC max., load current 100
mA max. (residual

voltage NPN output: 1.2 V
max., PNP output: 2 V
max.) Open collector output
type (NPN/PNP output
switch selectable) L-ON/
D-ON switch selectable

Relay output: Switch-over
contact 250 VAC 3A
(cosp=1) max. 30 VDC 3A
max. L-ON/D-ON switch
selectable

Load supply voltage 30
VDC max., load current 100
mA max. (residual

voltage NPN output: 1.2 V
max., PNP output: 2 V
max.) Open collector output
type (NPN/PNP output
switch selectable) L-ON/
D-ON switch selectable

Relay output: Switch-over
contact 250 VAC 3A
(cos@=1) max. 30 VDC 3A
max. L-ON/D-ON switch
selectable

50,000,000 operations min.
(switching frequency:
18,000 operations/h)

50,000,000 operations min.
(switching frequency:
18,000 operations/h)

Me-
Life ex- |chani-
pectan- |cal
cy (relay .
output) Electri-
cal

100,000 operations min.
(switching frequency: 1,800
operations/h)

100,000 operations min.
(switching frequency:
1,800 operations/h)

Protective circuits

Reverse polarity protection,
output short-circuit pro-
tection, mutual interference
prevention

Mutual interference preven-
tion function

Reverse polarity protection,
output short-circuit pro-
tection, mutual interference
prevention

Mutual interference preven-
tion function

Response time

Operation/reset: 1 ms each

Operation/reset: 30 ms
each

Operation/reset: 5 ms each

Operation/reset: 30 ms
each

SETNY One-turn adjuster Teaching method (NORMAL mode/ZONE mode)

adjustment
ON delay/ ON delay/
OFF delay OFF delay

Timer function OtoS5s OtoSs
(Adjuster (Adjuster
variable variable
system) system)

Amb!ent Incandescent lamp: 3,000 lux max. Sunlight 10,000 lux max.

illuminance

Ambient . o o o o . . .

Operating: -25°C to 55°C, Storage: -30°C to 70°C (with no icing or condensation)

temperature

Ambient humidity | Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)

Insulation 20 M Q min. at 500 VDC

resistance

Dielectric 1,000 VAC at 50/60 Hz for |2,000 VAC at 50/60 Hz for | 1,000 VAC at 50/60 Hz for |2,000 VAC at 50/60 Hz for

strength 1 minute 1 minute 1 minute 1 minute

Vlbratlon Destruction: 10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

resistance

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Sensor type Retroreflective Models (M.S.R. function) Distance-setting
ltem Model | E3G-R13-G | E3G-R17-G | E3G-MR19-G | E3G-MR19T-G| E3G-L78 | EB3G-L77 |E3G-ML79-G|E3G-ML79T-G
Shock resistance | 500 m/s? 3 times in each of X, Y and Z directions
LI IEC 60529 IP67 (with Protective Cover attached)
structure
. Pre-wired Pre-wired
IS (standard M12 Terminal block (standard M12 Terminal block
method ) Connector ) Connector
length: 2 m) length: 2 m)
Weight Approx. Approx. 50 g | Approx. 150 Approx. 50 g | Approx. 150
(Packed state) 150 g Pprox. 50 g | Approx. 9 pprox. 5U g | Approx. o
Case PBT (polybutylene terephthalate)
Mate- | Lens Acrylics (PMMA)
rial | Mounting )
Stainless steel (SUS304)
Brackets
Accessories Instruction sheet, and screwdriver for adjustment Instruction sheet

Output Circuit Diagram

NPN output
Model Operating st.atus el Timing chart que sl Output circuit
output transistor switch
Incident - -
Operation Stabilit Brown 10 to 30 VDC
Interrupted —:l— Iingicatorl,z i indicatgr J oNP outout ¢
Operation  ON 1 transi(;?o‘r)u 4
X indicator OFF LeON | Load !
Light ON gﬂ?;ﬁe) oN (LIGHT ON) | (Orange) (Green) Main NPNorPNP 6777 Conzt:rt;rlren
transistor OFF—:l— i cireuit | output selector ;¥ output
E3G-R13-G Load Operate ' NPNouput oz
E3G-R17-G (Relay)  Reset 1 | transistor L Blue ov
E3G-L73 | h
- Incident - =" ==
ESG-L77 Interrupted—zl— * Set the NPN or PNP selector to NPN
Operafion o?!: ] DeON Connector Pin Arrangement
Dark ON (orange)
out ON (DARK ON) SXO)
S o N
transistor QFF @@@
Load Ope'ate: — Note: Terminal 2 is not used.
(Relay)  Reset
PNP output
Operating status of __ Mode selection -
Model output transistor Timing chart e Output circuit
Incident
Interrupted _:l_ I_Opgration_ - Stability - - A\ Brown 10t0 30 VDC
Operation  ON :|nd|cato 2 indicator 'JPNP_output N Y
|(nd|cato; OFF LeON | transistor :
Light ON orange (Orange) (Green) " R
Output ON (LIGHT ON) ! Mam‘t NPNor PNP i 8 L S — output
transistor  OFF circut output selector; o "1
E3G-R13-G Load Operate ! NPN output o ' {Load current
E3G-R17-G (Relay) Reset—:I— 1 | transistor L Blue ov
E3G-L73 l hg
E3G-L77 Incident - - -
Interrupted * Set the NPN or PNP selector to PNP
Operation  ON i
Dark ON indicator orF 1 DeON Connector Pin Arrangement
(orange) -~ 1 (DARK ON) S @
vaa o
transistor  QFF @@@
Load Operate:|_|: Note: Terminal 2 is not used.
(Relay)  Reset
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Relay contact output

Timer function Model Timing chart g\;?;selectlon Output circuit
Incident :' :'
Interrupted
Operation  ON LeON
;g?'aﬁ’ég; OFF—:I—:I— (LIGHT ON)
Ta ON
None E3G-MR19-G OFF—:I—:I—
E3G-ML79-G Incident
Interrupled—D—D— [
vl B e B po
;g?;cna;g; OFF (DARK ON) X
ON
Ta OFF:I—:I—: | Contact output
T S T, ToTs ‘ (G6C Relay built in)
—T1 = Tim =Tt Tt Ti—
Incident | ™ = e
Interrupted gt T LeON ! Main @ 2410 240 VAC
oncasy: N LGHTON) |1 | e [ B3] 2ozovoe
e Tdai =i Tdo e Tdo ® (no polarity order restricted)
ON or OFF OFF delay = M |
E3G-MR19T-G OFF ——_—— -
delay 01058 | £3GML79T-G
(adjustable) AN L L S AL S S
Incident = p— p— -
Interrupted e Tdr =i~ Tdr— o Tan— DeON
ONdelay* ONTT] nEln [~ | (DARKON)
O e - Tdeopet
OFF delay * ON | |
OFF

* For ON and OFF, delay timers vary independently.
Note: Td1, Td2: Delay time (0 to 5's), T1: Any period longer than delay time, T2: Any period shorter than delay time

Connectors (Sensor I/O connectors)

®
© 06
(0]

Terminal No.

Wire colors

:

XS2F-D421-DCO-A
XS2F-D421-GCO-A
XS2F-D422-DCO-A
XS2F-D422-GCO-A

Wire, outer | Connector o
i Brown Ghees jacket color | pin No. Application

F i Power
Black Brown @ Supply (+V>
Forbe - - Powe-r sup
Blue -

© | ey

Black @ Output

Note: Pin 2 is not used.
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| E3G-R/MR Retroreflective Models |

Operating Range

n

4]
o
[=}

E-39-R2 reflector

o
=]

P —
v a
y 4

7
J N
|

Al

Incident output excess gai

ON \

level ~

0.1

0 5 10 15 20

Distance (m)

E3G-L/ML Distance-setting Models |

Spot Diameter vs. Sensing Distance
=120

T
£ = Horizontal
3 === Vertical R
= 4
2100 A
[53 ’
£ e
8 ’
° 4
5 80 W
<%
@ /

60

P
L2
40
20
0 05 1 15 2 25

Distance (m)

Sensing Zone (in NORMAL mode)

E 40 Distance éening: 0.5‘, 1and 2 rr‘ E—f
E Sensing object: B
> 30[ White paper 300 x 300 mm— 1
[0
g X
< 20
i = S —
e / \
10 ~
1
0.5m m 2m
0
N
20 I~ |
-30
—40
0.5 1 15 25

Distance X (m)

Sensing Zone in ZONE Mode

Distance Y (mm)

Sensing object:
| White paper 300 x 300 mm ™~ |

T T T
Distance setting: 0.5, 1 and 2 E**TY

[ X —=|

im

0.5 1.5

25

Distance X (m)

Sensing Object Size vs. Setting Distance Sensing Object Angle Characteristics

—~ 3 T T T T—
3 Distance setting: 0.5, 1 and 2 m == White paper
@ = = = Black paper
o
§ 25
®
k=1
(=2}
G 2 2m—|
c
Q
(7]
1.5
1 1m—r
0.5 = 0.5m—
0 100 200 300 400 500 600

Side length (one side) of sensing object: d (mm)

(Up and Down)

= 20 T T T T
g\°, Sensing object: White paper
c Sensing distance: 1 m
S 15
8
S 10
@
o
5
B 5
©
2o
—
@ -5 00 (Upwards |
‘ ‘ and
Downwards)
-10 ! Inclination |
+0 angle
-15 -0 1
Sensing object
-20 L I L
-40 -30 -20 -10 0 10 20 30 40

Inclination angle ( @°)

Sensing Object Angle (Left and Right)

Sensing distance variation (%)

20

T T T T
Sensing object: White paper
Sensing distance: 1 m
L
| — [y
[i (Left and light)
! Inclination |
0 angle
—0 1
Sensing object
-40 -30 -20 -10 0 10 20 30 40

Inclination angle ( @°)

Close-range Characteristics

g 25
@
g
8 Zﬁm
o 2
°
=)
£
(23
S 1
sl 5
1.24m
1
0.51m 0.52m
0.5
ol__60mm 53mm 43mm 0mm
Black paper White paper Black paper White paper
(0.5m) (0.5m) (2m) (2m)

Material (teaching distance m)

E3G
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Retroreflective Models
E3G-R13-G (Pre-wired model)
E3G-R17-G (Connector model)

Stability indicator
(Green)

Operation indicator
(Orange)

ens ‘ENPN PNP/NPN selector

Sensitivity adjuster Lon
yad L L.ON/D.ON selector

L Don

E3G-R13 ‘%

E3G-MR19-G (Terminal Block Model)
E3G-MR19T-G (Terminal Block Model with Timer)

Operation indicator (Orange)

Sensitivity adjuster
I Stability indicator (Green)

ON-delay adjuster * | , A

-
ik @E’N L.ON/D.ON selector
“esc-arar i

@)

OFF-delay adjuster *

* The ON or OFF de-
lay adjuster is not
available with the
E3G-MR19-G.

Distance-setting
E3G-L73 (Pre-wired model)
E3G-L77 (Connector model)

Indicators
Stability indicator (Green)
Teaching indicator
(Red and green)

PNP/NPN selector

Operation indicator
(Orange)

Mode selector
TEACH/
RUN(D*ON)/
RUN(L*ON)
TEACH button

NORMAL/ZONE selector

E3G-ML79-G (Terminal Block Model)
E3G-ML79T-G (Terminal Block Model with Timer)

Indicators

Stability indicator (Green)
Teaching indicator

(Red and green)

Operation indicator (Orange)
TEACH/RUN selector
L-ON/D-ON selector
NORMAL/ZONE selector

TEACH button
ON-delay adjuster *
OFF-delay adjuster *

E3G-MLI9T ‘91X

* The ON or OFF delay
adjuster is not avail-
able with the E3G-
ML79-G.
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| E3G-L/ML

Adjustment Steps

Pro-
ce-
dure

Operation

1 | Install, wire, and turn on the Sensor.

2

Perform distance setting (teaching). Refer to "Distance Setting (Teaching)".

3

Check that the mode selector is set to RUN.

Distance Setting (Teaching)
Select the most appropriate teaching method in reference to the following descriptions.

Teaching without sensing

Setting a threshold in the
middle between the back-

Detection of glossy objects Setting the maximum

Setting method

with the background ob-
ject.

Application objects (i.e., Teaching the ground and sensing object | in front of the background. sensing distance of the
background). . Sensor.
for operation.
. 4 . 4 A 4 4

Maximum distance settin
Teaching Normal one-point teaching | Normal two-point teaching Zone teaching . g

(in normal mode)
Press the button | Press the button | Press the button | Press the button

with the background ob-
ject.

with the background object
(conveyor, etc.).

for longer than three sec-
onds.

Set threshold

Threshold (a) is set to a
distance in front of the
background of 20% of the

background distance.

Threshold (a) is set ap-
proximately in the middle
between the background
and sensing object.

Thresholds (a and b) are
set in the sensing distance
on condition that the differ-
ence between these

The threshold is set in such
manner that the stability in-
dicator will turn ON at ap-
proximately 2 m if the

thresholds is approximate-
ly 10% of the whole sens-
ing distance.

sensing object is white pa-
per.

Output ON range

The output is ON between
the Sensor and La.

The output is ON between

the Sensor and La.

The output is ON whenev-
er the sensing object is lo-
cated between the Sensor
and at a distance of 2.2 m.

The output is ON between
La and Lb.

La: Distance equivalent to threshold

Normal Mode1. Normal One-

Zone Mode Zone Teach-

@) point Teaching 2. Normal Two-point Teaching ing
a
Threshold Threshold Threshold Threshold b
Lb: Distance equivalent to threshold B Bacmmd E3G-LML e Bacound ESG-L/ML > Bacound i
© ©
(b) é S Object g ‘Ig‘
ON ON | L-ON OFF ON OFF
D-ON «=N OFF ON
Normal one-point teaching Pro-
Pro- ce- Operation
ce- Operation dure
dure 3 Press the [TEACH] button with a sensing object.
1 | Set the mode selector to [TEACH] . » The teaching indicator (red) will turn ON.
5 | Setthe NORMAL/ZONE mode selector to ] Move the sensing object and press the button with
Press the button with the background. the background. o
3 « The teaching indicator (red) will turn ON. 4 o If the tegncthlng(;; successful, the teaching indicator
Set the mode selector to [RUN] . (Set to L-ON or D-ON (green) wi turn L. L
4 mode.) o |f the teaching is not successful, the teaching indicator
- - — (red) will flash.
Note: Perform normal one-point teaching with the background. When the teaching is successful, the setting is complete.
Normal two-point teaching Set the mode selector to . (Use the operation mode|
5 |selector to set L-ON/D-ON.) — When the teaching is nof
Pro- . successful, change the work position and setting distance
ce- Operation again, and restart the setting from step "3".
dure
1 | Set the mode selector to [TEACH] .
2 | Set the NORMAL/ZONE mode selector to [NORMAL] ,
E3G A-173
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Zone teaching

Pro-
ce- Operation
dure

1 | Set the mode selector to .

2 | Set the NORMAL/ZONE mode selector to .

Press the button with the background.
3 | ® The teaching indicator (red) will turn ON and the teaching
indicator (green) will then turn ON.

Set the mode selector to . (Set to L-ON or D-ON

& mode.)

Note: Perform zone teaching with the background.

Maximum distance setting (in normal mode)
If you want to set the maximum distance of the sensor, set a
maximum distance as depicted in the following procedure.

Pro-
ce- Operation
dure
1 | Set the mode selector to .
2 | Set the NORMAL/ZONE mode selector to .
Press the button 3 s or more.
3 | The teaching indicator (red) will turn ON.
¢ In 3 s, the teaching indicator (green) will turn ON.
When the teaching indicator (green) turns ON, the setting
4 |is complete. Set the mode selector to . (Setto L-ON/

D-ON.)
Precautions
| Correct Use ‘
| E3G-R/MR | | E3G-L/ML
Design Design
Power Supply Power Supply

A full-wave rectification power supply can be used with the
E3G-MR19(T)-G.

Wiring Considerations
The tensile strength of the cable during operation should not
exceed the values shown below.

Model Tensile strength
E3G-R13-G
E3G-MR19(T)-G 50 N max.
E3G-R17-G 10 N max.

@ For adjustment

Display

* The following graphs indicate the status of each operation
level.

* Set the E3G so that it will work within the stable operation
range.

Stability indicator (green) Operation indicator (Orange)

_ L-ON D-ON
]
3
Stable £
operation B ON
range = ON OFF
(see note) Operation
level x 1.2
Unstable ‘ OFF
operation Operation ~ [------=----{ [--=--------] prsooo=o=oon
range level
(see note) Operation
Stable level x 0.8 OFF oN
operation ON
range
(see note)

Note: If the operation level is set to the stable operation range, the E3G will operate with
the highest reliability and without being influenced by temperature change, voltage
fluctuation, dust, or setting change.

A full-wave rectification power supply can be used with the
E3G-ML79(T)-G.

Wiring Considerations
The tensile strength of the cable during operation should not
exceed the values shown below.

Model Tensile strength
E3G-L73
E3G-ML79(T)-G 50 N max.
E3G-L77 10 N max.
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Mounting

Mounting Directions

¢ Install the photoelectric sensor in
such way that its detection surface
and the object surface are always
parallel (without inclination relative

\

Sensing side

I
1
1
I
1
\ 1
I
I
1
\I

i i Surface of
to the sensing object). NI e ohiect
———

If the sensing object has a glossy
surface, incline the Sensor by 5°
to 10° as shown on the right, pro-
vided that the Sensor is not influ-
enced by any background objects. \\ /’

\y Mirror-like object

¢ |f there is a mirror-like object below the Sensor, the Sensor
may not be in stable operation. Therefore, incline the Sen-
sor or keep the Sensor a distance away from the mirror-like
object as shown below.

Sensing
object

Glossy object

7
¢ Ensure not to install the Sensor in the incorrect direction.

Refer to the following.

Moving direction

Moving direction

Install the Sensor as shown in the following if each sensing
object greatly differs in color or material.

7,

Moving
direction

Moving
direction

Miscellaneous

EEPROM Write Error

If a write error occurs (operation indicator flickers) due to pow-
er-off, static electricity or other noise in the teaching mode,
perform teaching again.

E3G-M(T)-G
Wiring Considerations

* The cable with an external diameter of 6 to 8 mm is recom-
mended.

* Securely tighten the cover to maintain water resistance and
dust resistance. The thread size of the conduit socket is PG
13.5

* Do not tighten with the cable caught by the terminal protec-
tion cover. Otherwise, the water-resistant structure and like

cannot be maintained.

(Recommended example)

Terminal
protection cover

\Rubber bushing
[+— 63mm —~| Washer
[ [O(N)Te
| 19 (2) Ta |Output
() I TT0)3) To \Clamping nut
O
S :;;]Power supply
[+—33mm —~|

* Changing to Side-pullout Cable from Vertical-pullout Cable

(1) / @

E39-L129-G Terminal
Protection Cover

Rubber bushing

Washer

Clamping nut

Note: * Provided with the E39-L129-G

ce- Operation

(@ | Remove the present cover.

Attach the E39-L129-G Terminal Protection Cover for

® side-pullout cable.

® Remove the clamping nut, washer, and rubber bushing
of the E3G. These are used for the side-pullout cable.

@ Attach the rubber bushing and cap provided with the
E39-L129-G to the E3G as replacements.

E3G
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All E3G Models

Design

Load Relay Contact

If a load is used that will spark when it is turned OFF (e.g. a
contactor or valve), the usually closed side may be turned ON
before the usually open side is turned OFF or vice versa. If
both usually open output and usually closed output are used
simultaneously, apply an surge suppressor to the load. (Refer
to OMRON's "Switch/Relay/Connector (PCB Product) Cata-
log" for typical examples of surge suppressors.

Wiring Considerations

Connection/Wiring

The E3G has load short-circuit protection. If load short-circuit
or like has occurred, the output turns OFF. Therefore, recheck
the wiring and switch power on again. This resets the short-
circuit protection circuit. Load short-circuit protection is acti-
vated when a current of 2 times or more of the rated load cur-
rent flows. When using an L load, use the one the inrush
current of which is less than 1.2 times of the rated load cur-
rent.

Mounting

e If Sensors are mounted face-to-face, ensure that no optical
axes cross each other. Otherwise, mutual interference may
result.

* Be sure to install the Sensor carefully so that the directional
angle range of the Sensor will not be directly exposed to in-
tensive light, such as sunlight, fluorescent light, or incan-
descent light.

¢ Do not strike the Photoelectric Sensor with a hammer or any
other tool during the installation of the Sensor, or the Sensor
will loose its water-resistive properties.

* Use M4 screws for Sensor installation.

* For case installation, tighten it to the torque of 1.2 Nm max.

Water Resistance

Tighten the operation cover screws and terminal block cover
screws to a torque of 0.3 to 0.5 Nm in order to ensure water
resistivity.
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Sensors
Retroreflective Models

Pre-wired
E3G-R13-G

Operation indicator (Orange)

Operation mode selector

Connector type
E3G-R17-G

Note:

All dimensions other than the
ones specified below are the

S s M2,
Stability indicator (Green) :;’L‘fs't‘é"r"y ® same as the corresponding di-
) mensions of E3G-R13-G.
—~-12 [———47.8—— Mounting
1 giq <7454,‘ Two, 45 dia. Holes
Receiver J— mounting holes h©
=5 I =5 2-M4 ‘o =3l
= O [
Ry N/ i T B
i 22 125
18.8 \(\_4_\; :£ 68.5 67.8 == l ==
N .
- 14 ==
N L/' ] I
24.4 ! ‘
| ‘
— \)? ]
Emitter =12« ‘47434» /4 {
<21 Vinyl-insulated round cable with three le—37 E 8 ! /L_,‘
conductors, 6 dia. (17 x 0.16 dia.); i M12 10.5 dia.
standard length: 2 m i connector
CAD file E3G_02 CAD file E3G_04
Terminal block o
Operation indicator (Orange) Operation mode selector
E3G-MR19-G Stability indicator (Green) M2.6
E3G-MR19T-G . /
T4
PN
OFF-delay adjuster * Note: * The ON or OFF-delay adjuster is
Sensitivity adjuster ON-delay adjuster * not available with the E3G-MR19.
Two, 4.5 dia. Mounting Holes
Receiver*imi« R11 mounting holes 2.M4
s (o] = — —
I=rN== g =\
R7 | =
:\U/: f =
Y 22 -
| 1 M
188 il 2 | =
’ NS 1 84958445 = 74 74
- 14 =
\ 2 * -
35.95 B =
} = .
G ==
B [ I le——37—
Emitter | L t
2.1 .
Hexagonal nut (Diagonal: 22)
12 | Application cable: 6 to 8 dia.
f——29—»| 1 ‘
Model
E3G-MR19 E3G_08
T
44 Conduit PG 13.5 E3G-MR19T E3G_07

E3G
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Distance-setting

Pre-wired Connector type
E3G-L73 E3G-L77

Operation indicator (Orange) TEACH button

S

b X\

Indicators N M2.6

Note: The figures and dimensions not

Stability indicator (Green) Operation mode selector .
Teaching indicator (Red and green) given are the same as those of
) E3G-L73-G shown on the left.
Mounting
47.8 Holes
~14~] ‘745%‘ Two, 45 dia.
i — R mounting holes o
Receiver i Ca >M4 o
| / : =
" | E— S — -A-
14 dia. lens| | 1 f Y
e RL L o5
1
LFLJ 685 67.8 | l
= ==

Emitter || 13 71

!
3

Vinyl-insulated round cable with three le——37 t 8 ‘4_»

conductors, 6 dia. (17 x 0.16 dia.); 43 M12  10.5 dia.
standard length: 2 m connector

CAD file E3G_01 CAD file E3G_03

Terminal block Operation indicator Operation mode

E3G-ML79-G gt(:gﬁgrisqdic.ator(Green) (Orange) sﬂelector yae
E3G-ML79T-G Feamagrean v

g
gy PAL

E3G-ML79-G does not equipped ON-delay adjuster

1
TEACH button OFF-delay adjuster * and OFF-delay adjuster.
ON-delay adjuster * Mounting Holes
Two, 4.5 dia.
) ~14~- M2.6 nut mounting holes 2-M4
Receiver — 5 =T — — /
| SF== A o\
14 dia. _ I -
lens .\\ : f 0 —
T 18 =
0 N =
30 \ 84.95 84.45 = 74 74
STy =
} ‘/ J - =
24.4 =
{ & = N
: 6 I Y ‘ |
T 1T 87—
. ! ' ——
Emitter T /
11374+ 16 3 H ’ .
29 ‘ . \ lexagonal nut (Diagonal: 22)
|
NMARMNMNE 1]
7))
Y/ Model | CADfile |
Uiooulo o E3G-ML79 E3G_05
T
44 Conduit PG 13.5 E3G-ML79T E3G_06
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Accessories (Order Separately)

Terminal Protection Cover for Side-pullout Cable Terminal Protection Cover for Side-pull-

E39-L.129-G out Cable (Example of E3G-MR19-G)
M2.6
H -
e =R
5 o
= i

@ M2.6 6138
o Egt\ o s CH
L
= !

81.5
4} ~ Hexagonal nut | .
— ) = ? (Diagonal: 22) :IEJEI:
i Applicable cord: 6 to 8 dia.
90.3 |
81 i
MMRAMNMD 0
|
g
Note: 1.The cover is provided with a rubber bushing and cap uiootdo o
to prevent the cable from being pulled out in vertical o | 100 i
direction. A v CAD file E39_41

Reflectors and Mounting Brackets
A-314
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Distance-setting Photoelectric Sensor

E3G-L1/L3

OMmRON

1 mm dia. pin-point beam allows

. . . Smallest
detection of minute objects in the
(E3G-L1)
OMRON's unique Hyper LED achieves a pin-
point light source only 1/7 the size of conventional light sourc-
es, with uniform light-intensity distribution. The Hyper LED
achieves stable detection of small objects by eliminating non-
detection of objects due to the drop-out which commonly oc-
curs at the center of conventional LEDs.
The clearly visible spot makes it easy to check the optical axis
adjustment and sensing position.

Industry

The distance
change by few
rise is detected.

Rise of IC

Sharply cuts all influences such as work
glossiness, inclination and colors.

Stable detection is not limited to
object color, but also on inclination

and glossiness

(Inclination characteristic of E3G-L1 is 2.6 times
better than that of conventional models.)

The use of the shining object free optical system with the con-
ventional triangulation measuring reduces the discrepancies
in sensing distance due to object color, surface, and inclina-
tion. (E3G-L3: 2.2 times better than conventional model)

Shine-proof Optical
System (E3G-L1/L3)

A low-error distance signal is as-
sured because an image is formed
on the position sensitive detectors
(PSD), irrespective of the sensing
distance. Detection is also stable
with respect to the inclination of the
object.

The c;ntgr —
ofgravity | ntensity

Conventional Distance-
setting Model

Error

I

(T}
h@\
\

Image formation on the position
sensitive detectors (PSD) is impos-
sible at some sensing distances.
The spot diameter is large, dis-
tance errors occur due to displace-
ment of the object center of gravity,
and detection is unstable with re-
spect to inclination of the object.
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Meets the needs of all industries, including semiconductors, electronic components, food and

packaging

Normal mode

E3G-L1 (50 mm type)

Detection of small electronic compo-
nents in a tray

Detection of thin or uneven objects

E3G-L3 (200 mm type)

No packaging

Detection of objects on a production
line with glossy background

Zone mode

E3G-L1 (50 mm type)

E3G-L3 (200 mm type)

Detection of packed candies

Glossy packing paper

Detection of tiles on a conveyor

Detection of packaged confectionery
on a conveyor

Simple Detection of Glossy,

Optimal Background and Conveyor

Uneven Obijects

Normal Mod

Dark-ON

Dark-OFF Conveyor (background)

\ Threshold——-—=————-— \X\_ _____
Conveyor (background) '

Dark-ON (with Dark-ON setting)

Teaching Double-bar Display Indicates
Excess Gain at a Glance

As a triangulation measuring with
4% or less differential travel (E3G-
L1) is used, objects behind the set-
ting distance cannot be detected.
At a setting distance of 30 mm, a
step on objects with a thickness of
1.2 mm can be detected.

Glossy, uneven objects are reliably
detected because the Light-OFF
status occurs only when the con-
veyor is detected, and Dark-ON
status when objects exist.

Features one-touch teaching
function settings. After the ob-
ject, background, and convey-
or teaching are complete, fine
adjustment of the sensitivity
can be made in 13 levelsin the
Normal mode or in 5 levels in
the Zone mode. It is simple to
increase excess gain and set
up the fine-step detection.

Line-up of M8
Connector Type

Easy to disconnect and main-
tain.

The operation indicator turns
ON when the light incident
level exceeds a threshold val-
ue. Excess gain can also be
checked at a glance.

(Straight) ‘ I (L-shaped)

E3G-L1/L3
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Ordering Information
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Sensors [ Red light ™1 Infrared light
Shape Connection method Sensing/Setting range Operating mode Model
P 9 grang P 9 NPN output PNP output
Pre-wired i E3G-L11 E3G-L12
' Setting range:
¥ o N 30 to 50 mm
. o Max. setting  ~+
ConneClOI’ t e ensing range: ESG'L1 5 ESG'L1 6
aa D — yp : 5to 590 mi nght'ON
Dark-ON
Of— lectable)
Q Pre-wired sn | sonm S Sanga: 0o | (€ E3G-L31 E3G-L32
— Min. setting | white paper 50 to 200 mm
[ E i Max. settin-q“» T R
Connector type T Sensing range: E3G-L35 E3G-L36
: White paper 5 to 200 mm
Accessories
Mounting Brackets
Shape Model Quantity Remarks
E39-L139 1 Provided with E3G-L1/-LC12
E39-L140 1 Provided with E3G-L[15/-L(16
Sensor I/O Connectors
Cable Cable length Model
Straight 2m XS3F-M421-402-A
5m XS3F-M421-405-A
Standard cable 4 conductors
L-shaped 2m XS3F-M422-402-A
5m XS3F-M422-405-A
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Rating/Performance

Sensor type

Distance-setting

NPN 05‘;; E3G-L11 E3G-L15 E3G-L31 E3G-L35
Model PNP
Item o:l; E3G-L12 E3G-L16 E3G-L32 E3G-L36
. 5 to 200 mm (White paper 50 x 50 mm, Setting distance
Sensing 5 to 50 mm (White paper 50 x 50 mm, 200 mm) 5 to 150 mm (Black paper 50 x 50 mm, Setting

Setting distance 50 mm) distance 150 mm)

Setting range

50 to 200 mm (White paper 50 x 50 mm) 50 to 150 mm

30 to 50 mm (White paper/Black paper 50 x 50 mm) (Black paper 50 x 50 mm)

Differential distance

4% max. of sensing distance 10% of setting distance (typical)

Reflectivity character-
istics (black/white
error)

10% max. of setting distance (Setting distance 50 to

o . .
4% max. of sensing distance 150 mm)

Light source (wave
length)

Red LED (660 nm) Infrared LED (860 nm)

Spot size

1 mm dia. max. (Sensing distance 38 mm) 15 mm dia. max. (Sensing distance 150 mm)

Power supply voltage

10 to 30 VDC [ripple (p-p) 10% included]

Current consumption

55 mA max. ‘ 65 mA max.

Control output

Load supply voltage 30 VDC max., load current 100 mA max. (residual voltage NPN type: 1.2 V max., PNP type:
2 V max.) Open collector output type (depends on the NPN/PNP output, format) Light-ON/Dark-ON switch se-
lectable

Protective circuits

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Response time

Operation or reset: 1.5 ms max. ‘ Operation or reset: 2.5 ms max.

Distance setting

Teaching method (NORMAL mode/ZONE mode)

Fine distance
adjustment

Manual threshold fine adjustment (NORMAL mode: 13 levels/ZONE mode: 5 levels)

Indicator lamp

Operation indication (orange), distance indication (green, 8 levels), threshold indication (red, NORMAL mode:
13 levels/ZONE mode: 5 levels)

Ambient illuminance

Incandescent lamp: 3,000 lux max. Sunlight: 10,000 lux max.

Ambient temperature

Operating: -25°C to 55°C, Storage: -30°C to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)

Insulation resistance

20 M ©Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC 60529 IP67 (with Protective Cover attached)

Connection method

Pre-wired (standard Pre-wired (standard

M8 connector M8 connector

length: 2 m) length: 2 m)
Weight Approx. 64 g Approx. 21 g Approx. 64 g Approx. 21 g
(Packed state)
Case PBT (polybutylene terephthalate)
t'\:‘: Cover Acrylics (PMMA)
al '\B/';‘érllg?g Stainless steel (SUS304)
Accessories Mounting bracket (with screws), instruction manual

E3G-L1/L3
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Characteristic data (typical)
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Close-range Characteristics

E3G-L10
E 60
£ Setting distance: 30 mm [__]
§ Setting distance: 50 rr(;m D 51mm
mm — |
E 50
o°
[
£
2
S 40 —
(2]
31mm 30mm
30| —
20 20mm B
18mm T
16mm
10
o 1mm
White paper White paper Black paper  Black paper
Material

Part names and functions

E3G-L30O

S
=

3
£ Setting distance: 50 mm D
3 Setting distance: 200 mm [
s 02mm
4 200 <
S
= 178mm
£ |
@
e
Q
N 450 -
150
100 —
51mm
5 48.5mm u
28.5mm 29mm
20mm
Omm
White paper  White paper Black paper Black paper

Material

UP/DOWN selector

Selects the switching
direction at threshold.

Operation indicator

(Orange)

ON when output is ON.

Distance indicator (Green)

Display the relative to the

threshold.

Threshold indicator (Red)

Indicators threshold level.

SET button

For teaching or for threshold adjustment

Mode selector

Operation mode selector
Selects L-ON or D-ON.

NORMAL/ZONE selector
Selects the detection mode.

Selects the mode.
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Output Circuit Diagram
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NPN output
Model CFETp S S Timing chart Mode selection switch Output circuit
output transistor
Incident _
Interrupted—:— ‘ :\Tvel 1ha IE;el‘d (Operaﬂ(;n indicator '
listance threshol orange, Bi
Operation indicator ON =] s st o (A\Brown10 0 30 VDG
Light ON (orange) oFF L<ON : |ransiz:jofu T
9 Output oN (LIGHT ON) Main 1
transistor OFF circuit output Load current T
N 100 mA max.
Load Operate D ! x !
E3G-L11 (Relay) Release 7D !
E3G-L15 (Between brown and black) J\ ov
E3G-L31 : ) \?Jsme
E3G-L35 Incident :| - -
Interrupted
Operation indicator ON:l_I:
(orange) OFF o Connector Pin Arrangement
Dark ON D-ON 9
Output ON :l_: (DARK ON)
transistor ~ OFF @@
Load Operate :l_l: @ @ . .
(Relay) Release Note: Terminal 2 is not used.
(Between brown and black)
PNP output
Model CFETp S S Timing chart Mode selection switch Output circuit
output transistor
Incident
Interrupted 8[‘::5';9 13-level (());::rr‘a(e\on indicator :
!-ig.h‘ . ON ‘ Tna:cm;n icar (I o (ABrown10 10 30 vbC
indicator , (oreen) (red) NPN output
Light ON (orange) OFF L«ON | |ransis:|oru \l:ilack
Output ON D (LIGHT ON) Main C , 1
transistor  OFF circuit 032:? I‘_g:d c:rrem'
Load Operate H % | e
E3G-L12 (Relay) Rese(—:I— 2
E3G-L16 (Between blue and black) J\ ov
E3G-L32 : ) Yoo
E3G-L36 Incident :| L o
Interrupted
Light ON
indicator
Dark ON (orange) ~ OFF D.ON Connector Pin Arrangement
ar Output ~ ON -1 (DARK ON)
transistor  OFF @@
Load Operate @ @
(Relay) Heset:|_|: Note: Terminal 2 is not used.
(Between blue and black)
Connectors (Sensor I/0O connectors)
Pin No. Wire colors Class Wire, outer Cor‘nedor Application
jacket color | pin No.
®06 1 7\ Brown Power
8 White Brown 1
® 0O g ]~ Blue supply (+V)
Black White 2 —
For DC
XS3F-M421-402-A BI 3 Power sup-
XS3F-M421-405-A ue ply (0 V)
XS3F-M422-402-A
XS3F-M422-405-A Black 4 Output
Note: Pin 2 is open.
E3G-L1/L3 A-185
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Adjustment Steps

Procedure

Operation

1 Install, wire, and turn on the Sensor.

Perform distance setting (teaching). Refer to "Distance Setting (Teaching)".

Fine-adjust the threshold as necessary. Refer to "Manual Tuning (Fine Distance Adjustment)" on page A-189.

Al |IDN

Check that the mode selector is set to .

Distance Setting (Teaching)
Select the most appropriate teaching method in reference to the following descriptions.

1]

* Teaching without sensing objects

2|

* Detection of slight differences in sur-

3

* Detection of glossy objects in front of

Application (i.e. Teaching the background). face level. the background.
* Setting a threshold in the middle be-
tween the background and sensing
object for operation.
Teaching 1i Normal one-point teaching 2 Normal two-point teaching 3 Zone one-point teaching

Setting method

Press the TEACH button with the background
object.

Press the TEACH button with background
object and with sensing object.

Press the TEACH button with the background
object (conveyor, etc.).

Set threshold

Threshold (a) is setimmediately in front of the
background.

Threshold (a) is set approximately in the mid-
dle between the background and sensing ob-
ject.

A pair of thresholds, (a) and (b), are set.

Output ON range

The output is ON between the Sensor and La.

ON

Threshold a (La)

RSSSXY  Background

The output is ON between the Sensor and La.

ON

l— Threshold a (La)

|\ Background

The output is ON between La and Lb.

_'E I E3G-L
D-ON  L-ON .

ON OFF
Threshold a (La)
OFF  ON RNNNNNJ] Background
Threshold b (Lb)
ON OFF

La: Distance equivalent to threshold (a) Lb: Distance equivalent to threshold (b)

@ The following settings are also possible:
Setting the maximum sensing distance of the Sensor: Maximum distance setting.
Setting the minimum differential travel of the Sensor: Minimum distance setting.

@ Distance from sensor to background must be as shown below during normal one-point or zone one-point teaching.

Distance from sensor to back-
Model
ground
E3G-L10O 32 mm min.
E3G-L30 55 mm min.

@® Maximum sensing distance of E3G-L3 type may differ by color of the sensing object when setting distance is more than 150 mm.
Confirm the operation of the Sensor before actual operation.
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‘ 1 ‘ Normal one-point teaching

(3]
: d
(6]
(3]
ON [
Threshold a (La)
Background
Pro-
ce- Operation Panel Status
dure
1 Set the mode selector to | TEACH |-
2 Set the NORMAL/ZONE mode selector to .
NORMAL T
4 | Press the SET button with the background. M =3
* All threshold indicators (red) are turned ON. SET 23 Threshold indicator (red)
=d
<
4 | Setthe mode selector to [RUN]- I =<
Set to L-ON or D-ON mode with the operation mode selector.
5 L-ON: Output ON between background and sensor. D-ON: Output OFF
between background and sensor. Press
Application Example 1
1 Set the mode selector to [ TEACH |-
2 Set the NORMAL/ZONE mode selector to | NORMAL |-
3 Set the UP/DOWN selector to down.
4 Press the SET button for 3 s or more.
* All threshold indicators (red) are turned ON.
When all distance indicators (green) are then turned ON, the setting is Press
5 Press the[SET]
complete. Set the mode selector to |RUN |- =] S < Setthe mode 5«
=<1 g:::]ogr;ors s g: selector to RUN| g:
(=] - | |
=9 » od ]
=3 =3 =3
6 Set L-ON/D-ON with the operation mode selector. (Refer to Normal =4 =4 =4
one-point teaching) Threshold indicator Distance indicator
(red) turns ON. (green) turns ON.
Application Example 2
1 Set the mode selector to [TEACH .
2 Set the NORMAL/ZONE mode selector to | NORMAL |-
3 Set the UP/DOWN selector to up.
4 Press the SET button for 3 s or more.
* All threshold indicators (red) are turned ON.
P
5 When all distance indicators (green) are turned ON, the setting is com- resi Press the[SET] _ Setthe mods
plete. Set the mode selector to [RUN- =g butnfords 54 lector to RUN. 2 3
=3 =3 =3
=3 53 =3
6 Set L-ON/D-ON with the operation mode selector. (Refer to Normal =% =P =
one-point teaching) Threshold indicator Distance indicator
(red) turns ON. (green) turns ON.

La: Distance equivalent to threshold (a)
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| 2 ‘ Normal two-point teaching

ON
) Threshold a (L:
ackground, +[Object= reshold a (La)
[\ Background
Pro-
ce- Operation Panel Status
dure

1 Set the mode selector to [ TEACH |- Object
2 Set the NORMAL/ZONE mode selector to | NORMAL|.

3 Press the SET button with a sensing object located at sensing position. =
¢ All threshold indicators (red) are turned ON. :2‘ .
i i _ -21 Threshold indicator (red) turns ON.
Move the sensing object and press the button with the back- =§‘,
ground. =
4 « If the teaching is successful, all distance indicators (green) are turned
ON.
« If the teaching is not successful, all threshold indicators (red) flicker. Press
If the teaching is successful, set the mode selector to RUN to complete
5 | theteaching operation. If the teaching is not successful, change the po- | Background

sition of the object and setting distance that have been set and repeat

from the above step 3. Distance indicator (green) turns ON.

pooooooo
AAAAAAA

6 Set to L-ON or D-ON mode with the operation mode selector.

=< %
<
=<
: 211 Threshold indicator (red) starts to flash.
m|
=3 N
Press
La: Distance equivalent to threshold (a)
| 3 ‘ Zone one-point teaching
= '! ] eser
OFF
Threshold a (La)
ON Background
Threshold b (Lb)
OFF
ot Operation Panel Status
dure
1 Set the mode selector to | TEACH |.
2 Set the NORMAL/ZONE mode selector to |[ZONE] . =F
<
Press the button with the background. While the button is E: Distance indicator (green) turns ON.
pressed, allthreshold indicators (red) are turned ON. When the button is g:
3 released: =9 y
« If the teaching is successful, all distance indicators (green) are turned :: 7
ON. =
: g‘l Threshold indicator (red) starts to flash.
4 | Setthe mode selector to [RUN]. =3
2N
Set to L-ON or D-ON mode with the operation mode selector. Press
5 L-ON: Output ON between background and sensor.
D-ON: Output OFF between background and sensor.

La: Distance equivalent to threshold (a)
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Manual Tuning (Fine Distance Adjustment) |

Pro- 3
ce- Operation Panel Status 3
dure 10}

Fine adjustment of the threshold is possible after teaching. ]

1 Set the mode selector to .

SET pressed
with UP/DOWN
selector[set]

to UP.

/’

In the ADJ mode, specify the adjustment direction with the UP/DOWN
selector. The threshold changes every time the button is
pressed. The setting can be made in up to 13 levels (for normal one-

T Threshold increase.

ooooooo
AAAAAAA

point or two-point teaching).

o~

3 | Upon completed adjustment, set the mode selector to [RUN].

SET pressed
with UP/DOWN
selector[set]

to DOWN.

l Threshold decreases.

gooooooo
AAAAAAA

Press

Threshold Indicator Display During Distance Adjustment

Max. 13 adjustment levels for normal teaching.

R AR IR AR AR AR AR R R R RS A R
EAR AR IR AR AR AR AR IR AR ARSARARN
EIRERIR IR AR AR AR AR IR AR ARNARARN
2144|414 (4]4({4/4|q|q (41|«
AR R AR R AR AR AR AR A R ARN A R RNARN|
AR R AR R AR AR AR AR A R ARN A R RN ARN|
R R R R AR R R AR R AR R RNARN
%12345678910111213
—

Five adjustment levels for zone teaching.

s d|d|«q |«

EIR R AR AR

24 id|d|q |«

3|44«

AR R AR ERERY

R AR AR AR AR

IR RSB RNERY

:%12345

-

Threshold and distance display method |

(Display for distance setting with normal one-point or two-
point teaching)

The distance indicators show the distance level. The dis-
tance indicators show the relative distances to the threshold.
The threshold can be shifted using the UP/DOWN selector
and SET button. The differential travel is fixed.

(Display for distance setting with zone teaching)

The distance indicators show the current distance band. The
distance indicators show the relative distances to the thresh-
old. The ON range can be shifted using the UP/DOWN se-
lector and SET button. The differential travel is fixed.

= =
< <
| | = d = P
= = « <« <«
=4 — = 4 uP = | Control output:
=d =9 =3 — =3 o
< /,ip,/”" < = 4 = 9 ==
— = == up < <
= <« —= < | Control output: < == ==
=9 uP =4 < = 4 — = <
! / =3 =g JoN =3 [
= :] = = =< DOWN = g
— DOWN = g = 4 =9 =<
= < \ = <« = <« = < (Nochange) =9
— — — <«
=9 =< DOWN =4 = g
=d =9 =
= = = g
=4 =9 =
=9 = << * Control output:
ON
E3G-L1/L3 A-189
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| Correct Use

Wiring Considerations
Cable
The bending radius should be 25 mm or more.

Avoiding Malfunctions

If using the photoelectric sensor with an inverter or servomo-
tor, be sure to ground the FG (frame ground) and G (ground)
terminals, otherwise the Sensor may malfunction.

Mounting

Mounting the Sensor

* If Sensors are mounted face-to-face, ensure that no optical
axes cross each other. Otherwise, mutual interference may
result.

* Be sure to install the Sensor carefully so that the directional
angle range of the Sensor will not be directly exposed to in-
tensive light, such as sunlight, fluorescent light, or incan-
descent light.

* Do not strike the Photoelectric Sensor with a hammer or
any other tool during the installation of the Sensor, or the
Sensor will loose its water-resistive properties.

* Use M3 screws to mount the Sensor.

* When mounting the case, make sure that the tightening
torque applied to each screw does not exceed 0.54 Nm.

M8 Connector

* Be sure to connect or disconnect the metal connector after
turning OFF the Sensor.

* Hold the connector cover to connect or disconnect the met-
al connector.

* Secure the connector cover by hand. Do not use any pliers,
otherwise the connector may be damaged.

* If the M8 connector is not connected securely, the M8 con-
nector may be disconnected by vibration or the proper de-
gree of protection of the Sensor may not be maintained.

Installation Directions

* Ensure that the sensing
side of the Sensor is par-
allel to the surface of
each sensing object. Do
not incline the Sensor to-

! \Sensing side

! Surface of sensing object

wards the sensing ob- ————
ject.

If the sensing object has a
glossy surface, incline the
Sensor by 5° to 10° as shown
on the right, provided that the
Sensor is not influenced by
any background objects.

Wi /Glossy object

* If there is a mirror-like object below the Sensor, the Sensor
may not be in stable operation. Therefore, incline the Sen-
sor or keep the Sensor at a certain distance from the mirror-
like object as shown below.

Sensing object

Mirror-like object I

¢ Ensure not to install the Sensor in the incorrect direction.
Refer to the following.

1
1

1
1
}
1
1
1y

1

\ 7" Moving dlrectlon

Moving direction
Install the Sensor as shown in the following if each sensing
object greatly differs in color or material.

Moving direction

Moving direction Moving direction

@ Adjustment

If the Sensor is not in stable operation due to color differenc-
es, perform a fine adjustment of the threshold level and con-
firm stable detection. Refer to "Manual Teaching (Fine
Distance Setting).

@ Maintenance and Inspection

Cleaning

Thinner or like damage the casing of the Sensor. Do not apply
thinner to clean the Sensor.

Miscellaneous

EEPROM Writing Error

If a teaching data error occurs (with the operation indicator
flashing) due to a power failure or static noise, perform the
teaching operation of the Sensor again.

Water Resistance

To ensure the water resistivity of the Sensor, tighten the
screws of the operation panel cover to a torque of 0.2 to 0.3
Nm.
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Dimensions (Unit: mm)
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Sensors

Pre-wired
E3G-L11/L31
E3G-L12/L32

With mounting bracket
“(A)

H O f—
| ,7,EF,@,, 2-R-2.2
| = Jovveey

ki iy

59 24.4

* Note: Mounting bracket
can be attached to side A.

25.4

Mounting holes

2-M3
] I 6-R1.6
| i 4 ==
7 N u —
FaRE 1
N =] ! d
I Two, 3.2 dia. Bl | |d
- d
;TN 6.1 S i d
. - d
- NRE
[ "B

[T T

Model maﬂﬂ

E3G-L11/12 E3G_09
E3G-L31/32 E3G_11

Distance indicator

(green)  Threshold indicator (red)
Operation indicator

(orange) M2.6

184

Two, 8 dia. lens | = o Two, M3 through holes

30
E 27
Emitter i %
- %, '
i T 40 =
B l A = 254
e ea mA AT
Optical axis 1 - B* l
— | ]
Receiver [[TTT l 1T 4.6
11 dia.
20— SN y
Vinyl-insulated round cable with
three conductors, 4 dia.
(18 x 0.12 dia.)Standard length: 2 m
Model A B
E3G-L10J 14.5 11.88
E3G-L30 16 10.35

Connector type
E3G-L15/L35

With mounting bracket

E3G-L16/L36 " (A)
1 = |
] 18.4 e -
g 0 & DVDVDVD‘%VDVDVD 2.R-2.2 ! 25.4
UJ 19.8 —
g 17.5 ——*
LJJ i 6.9 o 1] e
2 * ! T‘ Mounting holes
B
24.4
. 5.9
* Note: Mounting bracket can
be attached to side A.
27 —~
r—m—»
E 6-R1.6
i {H-?ﬁ?
‘ =
Two, 3.2 dia. v‘v it S ‘
W E|
A | |
- i L 5
R 731 [~
Wl 1T
AN
100 o
B—_tT15 [ T —)

Model maﬂm

E3G-L15/16 E3G_10
E3G-L35/36 E3G_12

Distance indicator (green)  Threshold indicator (red)
Operation indicator

(orange)

iy
IREER

M2.6

30
—184— 27
Two, 8 dia. lens (=431 &= Two, M3 through holes
Emitter =
N =
== |\
ok 1 40 Q
) _* . = 254
4‘*\’:)*’ [ﬂ
Optical axis \1 B* B
C | | = 3
Receiver
13.7
a
—20 M8 Connector
Model A B
E3G-L10] 145 11.88
E3G-L30] 16 10.35

Accessories (Order Separately)
A-296

E3G-L1/L3
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Distance setting photoelectric sensor (compact/plastic case)

E3S-LS

No complicated sensitivity ad-
justment required!

Just set the distance to en-
sure a stable detection of
works of various colors.

@ Pinpoint focusable and area focusable models elim-
inate background objects.

@® Compact body in plastic case.

@ Satisfies IP67, resistant to water drops and dust.

@ Small spot type is ideal for inspection of small ob-
jects.

Application Examples

Sensing of caps Sensing of shifted food caps Detecting Milk Cartons Judging of electronic component
///// / inserting height
@3&3 mssw
i E3S-LS

[ !
/
1 |
i !
]

P

- @v
Ordering Information
[ Red light T Infrared light
Model
h .
Shape Sensing NPN output PNP output
5 40mm
! Min. setting | | Setting range
- d 140 to 60 mm
E ! . seting E3S-LS5C4S E3S-LS5B4S1

5 Sensing zone 1 60mm
! 50 60 mm
5 40mm

- T Min. setting ; Setting range _ |

- ! 40to 100mm |

1— e e 4 E3S-LS10C4S
ii Sensing zone 100anE
' 5to 100 mm '
5 40mm
| Min. setting | Setting range i

! IF | Max. seting 010200 MM N E3S-LS20C4S E3S-LS20B4S1

30 Sensing zone ZOOani
! 0to 200 mm '
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Rating/Performance

Sensing method Distance-setting
Item Model E3S-LS5014S(1) E3S-LS10C4S E3S-LS20014S(1)
5 to 60 mm (White paper 10 x 10 |5 to 100 mm (White paper 25 x 25 | 200 mm (White paper 50 x 50 mm)

S mm) (Setting distance 60 mm) mm) (Setting distance 100 mm) (Setting distance 200 mm)
Setting range 40 t(_) 60 mm 40 tc_) 100 mm 40 tq 200 mm

(White paper 10 x 10 mm) (White paper 25 x 25 mm) (White paper 50 x 50 mm)
Differential distance 2 mm max. 3 mm max. 15% max.
Reflgctivity characteristic 10% max.
(White paper 50 x 50 mm)*
Light source (wave length) | Red LED (700 nm) ‘ Infrared LED (890nm)
Power supply voltage 12 to 24 VDC +10%, ripple (p-p) : 10% max.
Current consumption 35 mA max.

Load supply voltage 24 VDC max., load current 100 mA max. (residual voltage 1 V max.) Open collector

Gyl QU output type (depends on the NPN/PNP output format) Light-ON/Dark-ON switch selectable

Protective circuits Reverse polarity protection, output short-circuit protection, mutual interference prevention
Response time Operation or reset: 1 ms max. Operation or reset: 5 ms max. ‘ Operation or reset: 2 ms max.
Distance setting 2-turn adjuster
Ambient illuminance Incandescent lamp: 3,000 lux max.
Ambient temperature Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)
Ambient humidity Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)
Insulation resistance 20 M Q min. at 500 VDC
Dielectric strength 1,000 VAC, 50/60 Hz for 1 min
Vibration resistance 10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions
Shock resistance Destruction: 500 m/s? for 3 times each in X, Y, and Z directions
Protective structure IEC 60529 IP67
Connection method Pre-wired models (standard length: 2 m)
Weight (Packed state) Approx. 110 g
Case Heat-resistant ABS resin
Mate-
ral Lens Polyarylate
Mounting Brackets | Stainless steel

Mounting bracket, cross-shaped recess/slotted head screw M3 x 12 (with spring washer, flat washer),
adjusting screwdriver, "DON'T TOUCH (already adjusted)" seal, instruction manual

* Sensing distance difference between standard white paper (reflectivity 90%) and standard black paper (reflectivity 5%)

Accessories

Characteristic data (typical)

Short-distance characteristic chart
E3S-LS5014S5(1) E3S-LS10C4S E3S-LS20004S(1)
Sensitivity adjuster: Max. =1

Sensitivity adjuster: Min. [
60mm 60mm

Sensitivity adjuster: Max. =1
Sensitivity adjuster: Min. [

200mm 200mm

t1omm [~ 110mm [}

@
=]

o
=]

n
=]
=]

Sensitivity
adjuster: [
Max.

sensitvy 1

— adjuster:
Min.

~
o

o
=]

Sensing distance (mm
N ol
o o

Sensing distance (mm

Sensing distance (mm)

35.5mm 36mm

&)
=]
o
=]
o
=]

n
=]

30mm 31.5mm

1 7an 17mm o5
14.5mm 24.5mm 24mm

31mm 31.5mm

=)

7mm| |
0.5mm|__ | Omm Oomm 14mm ammbl_d  11mm
White drawing paper Black carbon White drawing paper Black carbon White drawing paper Black carbon

Material Material Material
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Output Circuit Diagram
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NPN output
Operating status of . Mode selection -
Model output transistor Timing chart Suhih Output circuit
Incident :I
Interrupted
Operation ON
indicator
Light ON (red) OFF LON .-
Control output  ON (LIGHT ON) I Operation ¢ Stabilty
Output OFF—:l— indicator indicator
Ez;:'smr Operate : (red) (green)
(Relay) Reset—:|—
E3S-LSCIC4S Main
circuit
Incident :|
Interrupted 1
Operation ON 1 |
indicator
OFF
Dark ON (red) D*ON | L
Control output  ON (DARK ON)
Output OFFj—E
transistor Operat
(Relay) Reset
PNP output
Model gl s{atus el Timing chart que Sl Output circuit
output transistor switch
Incident :|
Interrupted
Operation ON
indicator
. FF
Light ON (red) o LON . -
8omm| output  ON - (LIGHT ON) Operalon Ly pp Stabilty L Brown 12 to 24 VDC
":r“zjstmr OFF indicator indicator J
Load Operate | (red) | ‘& Zo| Control output
(Relay) Reset | ‘[\ 2 Black—m
) 4o Self-diagnostic
E3S-LSCB4S1 Main | J oot
circuit —' Orange
Incident :| —
Interrupted
Operation ON : | I Load
indicator OFF DeON | Blue
(red) *
Dark ON Control output  ON (DARK ON) -- - Y ov
Output OFF:|—|:

transistor
Load
(Relay)

Reset

Note: For the self-diagnostic output timing chart, refer to "Self-diagnostic Output and Stability Display" on the next page.
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Precautions
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| Correct Use

Design

Self-diagnostic Output and Stability Display

E3S-LSOIS

The self-diagnostic output turns ON when the sensing object
is placed in the instability detection area.

E3S-LSOS1

The self-diagnostic output turns ON when the sensing object
is placed in the stability detection area.

Detecting distance: MAX

Distance setting position
Unstable sensing zone ! Ing positi

Detecting distance: MIN

i

T

| |
T

| |

' Green

' ]

' i

i

Indicator 1
E3S-LS[-S model

Control output ON : U
(L*ON) OFF ! J

»&*7«0_3‘5 min. »:L*L« 0.3s min.
Self-diagnostic ON : B P
output OFF . . —

E3S-LS[1-S1 model I
Control output ON w 5
(L*ON) OFF

! 0.3s min.+3* % ‘ 0.3s min.+3* %
Self-diagnostic ON \ ‘
output OFF ] !

* The self-diagnostic output has mediated the timer for
300ms so that it may not always output in the usual
operation. Therefore, when object passage time is
set to 300ms or more, please add a timer outside.

Self-diagnostic function

The self-diagnostic function is designed to self-diagnose mar-
gins for environmental changes after installation, especially
for an ambient temperature change, and gives them with the
indicators and outputs. NEAR indicates the status that the ob-
ject is nearer than the setting distance, and Far the status that
the object is farther than the setting distance.

The E3S-LS5/LS10/LS20 detects an object in the NEAR sta-
tus.

NEAR/FAR sta- |  Margin for tempera- Self-diagnostic output type
Area Display status tus indicated by ture change indicated Egg’tg?gg:g E3S-LS20B4S1 Example of diagnosis condition
the red indicator by green indicator E3S.LS5C4S E3S-LS5B4S1
For a stable use in the
Stability ?;;'(;2 ;\ane;?;: rat- Self-diagnostic Self-diagnostic _
NEAR | creen " hed Light ing. (Green indicator: output OFF output ON
Red indicator |oN)
- (: ON) F p
Instabi- or a stable use if
lity O xzrfgwﬁm o |f the detection setting distance is
NEAR | creen Red ng Self-diagnostic Self-diagnostic shifted
| b =10°C of the tempera- output ON output OFF o If there is the influence of external
nstabi- ture at the time of in- )
lity O O stallation. (Green noise
FAR | Green  Red Dark indicator : OFF)
Red indicator |For a stable use in the
Stability o (O entiretempera-ture | g ¢ giagnostic | Self-diagnostic
range given as the rat-
FAR . T output OFF output ON
Green Red ing. (Green in-dicator:
ON)
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Mounting

Mounting the Sensor

* The tightening torque for case installation should be within
0.49 Nm.

* Note the installation angle so that the sun, fluorescent lamp,
incandescent lamp or any other strong light will not enter the
directional angle range of the sensor (receiver).

* For the sensor mounting orientation and detecting object
entering direction, note the mounting orientation of the pho-
toelectric sensor relative to the moving direction of the de-
tecting object.

1

\l
‘!
Il

! 1
i3

p i
ensing D
/
\

Movement direction

Sensing I Sensing objec
object TS
/ Movement direction

Movement direction

=

Also, if the color/material of the sensing object is subject to ex-
treme variations, install the photoelectric sensor in either of
the following orientations.

* Mount the photoelectric sensor so that its detection surface
and the object surface are always parallel (without inclina-
tion relative to the sensing object). If the sensing object has
a glossy surface, incline the Sensor by 5° to 10° as shown
below, provided that the Sensor is not influenced by any
background objects.

[ ‘\ |I

1 .
, Sensing surface *

1 \

1
1 1

1 1

. Sensing object surface '\ Glossy object
] Al

—

e If there is a mirror-smooth object under the photoelectric
sensor, operation may become instable. Therefore, incline
the photoelectric sensor as shown below or move it away
from the object.

Mirror plane object

1 i N \\|
H
Movement direction X
Movement direction
Dimensions (Unit: mm)
E3S-LSCT4S(1)
Operation indicator . .
I 30 Distance adjuster
Stability indicator 4 .
With Mounting Operation selector
Bracket Attached 1;_ 4 5
2-R22 N\
Vinyl-insulated round cable with four conductors,
11'3 4. ] M IQ B 4 dia. (0.2 mm? with 1.1-dia. insulator);
i ‘ B standard length: 2 m
—~1=0.9 4.4 Stainless steel Mounting Hol
5.9 24‘44‘ 9 es
35 2-M4
{ﬁSA—»
Two, M3 through holes Lens 17— Two, 3.2 dia.
2-M3
1.2
Emitter
8.6 25
Model m:ﬂm

E3S-LS20B4S1 I~ Receiver 8.2 —tao
E3S-LS20C4S 9.8
E35-LS5B4S1 E3S_16 : : +R1.6
E3S-LS5C4S IO A -
E3S-LS10C4S E3S_17

* The Mounting Bracket can also be used on side A.
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Photoelectric sensor

E3F2

OMmRON

Threaded Cylindrical Photoelectric
Sensors with Built-in Amplifier for Use
as an Optical Proximity Switch

* M18 DIN-sized cylindrical housing

¢ Housing materials: plastic, nickel plated brass and stainless
steel

Axial and radial types (with integrated 90°-optics)
Improved enclosure ratings (IP67)

DC switching types with connectors for easy maintenance
Full metal plug-in type

Sensing distance separate type : 7 m

Retroreflective polarized type (MSR): 2 m

Long detection distance (30 cm) with sensitivity adjuster for
diffuse type

Wide-beam characteristics (10 cm) for diffuse type

Wide operating voltage range

(10 to 30 VDC or 24 to 240 VAC)

Short-circuit and reverse connection protection

(DC switching type)

UL and CSA approved (AC switching types)

UL listed (DC switching types)
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Selection Guide
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DC-Switching Models
Housing Material: Plastic

Sensing method Appearance | Connection | Sensing Model
method distance PNP output NPN output
Through- T pre-wired 7m E3F2-7B4 E3F2-7C4
beam axial M12 connector E3F2-7B4-P1 E3F2-7C4-P1
Non-polarizing pre-wired E3F2-R2B4 E3F2-R2C4
(without MSR function) M@mgg M12 connector E3F2-R2B4-P1 E3F2-R2C4-P1
Retro- Polarizing axial pre-wired 04-2m - -
reflective (with MSR function) M12 connector |  (with - -
(incl. reflector Non-polarizing pre-wired reflector - -
E39-R1) (without MSR function) %: E M12 connector E39-R1) — —
Polarizing pre-wired E3F2-R2RB41 E3F2-R2RC41
(with MSR function) radial M12 connector E3F2-R2RB41-P1 E3F2-R2RC41-P1
Fixed sensing distance pre-wired 04m E3F2-DS10B4-N E3F2-DS10C4-N
Wide-beam characteristics — I M12 connector E3F2-DS10B4-P1 E3F2-DS10C4-P1
A_djustable sensing axial pre-wired 05m E3F2-DS30B4 E3F2-DS30C4
Diffuse distance M12 connector E3F2-DS30B4-P1 E3F2-DS30C4-P1
reflective Fixed sensing distance . I pre-wired 01m - -
Wide-beam characteristics M12 connector ' - -
Adjustable sensing % . pre-wired 05m E3F2-DS30B41 E3F2-DS30C41
distance radial M12 connector E3F2-DS30B41-P1 E3F2-DS30C41-P1

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.
E3F2-R2RB4 2M or E3F2-R2RB4 5M). For other cable length please contact your OMRON sales representative.

Housing material: Metal (Nickel plated brass)

Sensing method Appearance | Connection | Sensing Model
method distance PNP output NPN output
Through- T pre-wired 2m E3F2-7B4-M E3F2-7C4-M
beam axial M12 connector E3F2-7B4-M1-M E3F2-7C4-M1-M
Non-polarizing pre-wired - -
(without MSR function) "]:[@ng M12 connector _ _
Retro- Polarizing axial pre-wired 01-2m E3F2-R2RB4-M E3F2-R2RC4-M
reflective (with MSR function) M12 connector (with E3F2-R2RB4-M1-M E3F2-R2RC4-M1-M
(incl. reflector Non-polarizing pre-wired reflector - -
E39-R1) (without MSR function) o E M12 connector E39-R1) — —
Polarizing % pre-wired E3F2-R2RB41-M E3F2-R2RC41-M
(with MSR function) radial M12 connector E3F2-R2RB41-M1-M E3F2-R2RC41-M1-M
Fixed Sensing distance pre-wired 01m E3F2-DS10B4-M E3F2-DS10C4-M
Wide-beam characteristics i = I M12 connector E3F2-DS10B4-M1-M E3F2-DS10C4-M1-M
Adjustable sensing axial pre-wired 0am E3F2-DS30B4-M E3F2-DS30C4-M
Diffuse distance M12 connector E3F2-DS30B4-M1-M E3F2-DS30C4-M1-M
reflective Fixed sensing distance o I pre-wired 04m - -
Wide-beam characteristics L M12 connector ' - —
Adjustable sensing % . pre-wired 03m E3F2-DS30B41-M E3F2-DS30C41-M
distance radial M12 connector E3F2-DS30B41-M1-M E3F2-DS30C41-M1-M

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.
E3F2-R2RB4-M 2M or E3F2-R2RB4-M 5M). For other cable length please contact your OMRON sales representative.
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Housing material: Metal (Stainless steel)

Sensing method Appearance | Connection | Sensing Model
method distance PNP output NPN output
Through- T pre-wired 7 E3F2-7B4-S E3F2-7C4-S
m

beam axial M12 connector E3F2-7B4-M1-S E3F2-7C4-M1-S

Non-polarizing pre-wired — _

(without MSR function) u:[ﬁﬁ]:g M12 connector _ _
Retro- Polarizing axial pre-wired 01-2m E3F2-R2RB4-S E3F2-R2RC4-S
reflective (with MSR function) M12 connector | (with E3F2-R2RB4-M1-S E3F2-R2RC4-M1-S
(incl. reflector Non-polarizing B pre-wired reflector - -
E39-R1) (without MSR function) %ﬁ E M12 connector | E39-R1) _ =

Polarizing pre-wired - -

(Wlth MSR function) radial M12 connector - -

Fixed sensing distance pre-wired 01 E3F2-DS10B4-S E3F2-DS10C4-S

i - Am
Wide-beam characteristics SI M12 connector E3F2-DS10B4-M1-S E3F2-DS10C4-M1-S
Adjustable sensing axial pre-wired 0.3 E3F2-DS30B4-S E3F2-DS30C4-S
. 3m

Diffuse distance M12 connector E3F2-DS30B4-M1-S E3F2-DS30C4-M1-S
reflective Fixed sensing distance o pre-wired 04 m - -

Wide-beam characteristics %ﬁ I M12 connector ' — _

Adjustable sensing pre-wired 03m - _

distance radial M12 connector ' - -

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB4-S 2M or E3F2-R2RB4-S 5M). For other cable length please contact your OMRON sales representative.

AC-Switching Models

Housing material: Plastic

Sensing method Appearance | Connection | Sensing Model
method distance Light-ON Dark-ON

Through- U™ | pre-wired 3m E3F2-3Z1 E3F2-322
beam axial
Retro- 0.1-2m
reflective Non-polarizing 1= E - (with
(incl. reflector | (without MSR function) ) pre-wired reflector E3F2-R2Z1 E3F2-R2Z2
E39-R1) axial E39-R1)
Diffuse Fixed sensing distance uj[@@]:l o i i i :
reflective Wide-beam characteristics . pre-wired 0.1m E3F2-DS10Z1-N E3F2-DS10Z2-N

axia

Note: Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.
E3F2-R2Z1 2M or E3F2-R2Z1 5M). For other cable length please contact your OMRON sales representative.

Accessories (Order Separately)

Name Sensing distance (typical) [1.] Model Remark
0.1 - 3.7 m (axial) 60 x 40 mm (included in
Reflectors 0.1-2.4 m (radial) F39-R1 some models)
0.1 - 4.2 m (axial)
0.1- 2.7 m (radial) E39-R7 @84 mm
0.1 - 5.3 m (axial)
0.1-31m (radial) E39-R8 100 x 100 mm
Tape Reflectors E39-RSA 35x 10 mm
E39-RSB 35 x 40 mm
E39-RS3 80 x 70 mm
Lens Cap E39-F31
Mounting Bracket Y92E-B18

For detailed information about Accessories, refer to the main chapter “Accessories” at the end of the document.

Note: 1 .Typical sensing distance corresponds to 80 % of the max. sensing distance. For details, please refer to “Engineering Data”.
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Sensor I/O Connectors

Cord Shape Cable type Model
2m XS2F-D421-D80-A
Straight
5m XS2F-D421-G80-A
Standard 2 XS2F-D422-D80-A
m - - -
L-shaped @:,
5m XS2F-D422-G80-A
Four-wire type
2m XS2F-D421-D80-R
Straight /
Vibration-proof 5m XS2F-D421-G80-R
robot cable
2m XS2F-D422-D80-R
L-shaped @:,
5m XS2F-D422-G80-R
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DC-Switching Models, plastic

Model censing distance | Appearance | (WINIIM | output Comments
E3F2-7B4 2M Through-beam, 7 m axial Pre-wired (2 m)* PNP Receiver and Emitter
E3F2-7B4-P1 Through-beam, 7 m axial Connector PNP Receiver and Emitter
E3F2-7C4 2M Through-beam, 7 m axial Pre-wired (2 m)* NPN Receiver and Emitter
E3F2-7C4-P1 Through-beam, 7 m axial Connector NPN Receiver and Emitter
E3F2-7DB4 2M Through-beam, 7 m axial Pre-wired (2 m)* PNP Receiver only
E3F2-7DB4-P1 Through-beam, 7 m axial Connector PNP Receiver only
E3F2-7DC4 2M Through-beam, 7 m axial Pre-wired (2 m)* NPN Receiver only
E3F2-7DC4-P1 Through-beam, 7 m axial Connector NPN Receiver only
E3F2-7L 2M Through-beam, 7 m axial Pre-wired (2 m)* N.A. Emitter only
E3F2-7L -P1 Through-beam, 7 m axial Connector N.A. Emitter only
E3F2-DS10B4-N 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* PNP Wide-beam characteristic
E3F2-DS10B4-P1 Diffuse reflective, 0.1 m | axial Connector PNP Wide-beam characteristic
E3F2-DS10C4-N 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* NPN Wide-beam characteristic
E3F2-DS10C4-P1 Diffuse reflective, 0.1 m | axial Connector NPN Wide-beam characteristic
E3F2-DS30B4 2M Diffuse reflective, 0.3 m | axial Pre-wired (2 m)* PNP Sensitivity adjuster
E3F2-DS30B41 2M Diffuse reflective, 0.3 m | radial Pre-wired (2 m)* PNP Sensitivity adjuster
E3F2-DS30B41-P1 Diffuse reflective, 0.3 m | radial Connector PNP Sensitivity adjuster
E3F2-DS30B4-P1 Diffuse reflective, 0.3 m | axial Connector PNP Sensitivity adjuster
E3F2-DS30C4 2M Diffuse reflective, 0.3 m | axial Pre-wired (2 m)* NPN Sensitivity adjuster
E3F2-DS30C41 2M Diffuse reflective, 0.3 m | radial Pre-wired (2 m)* NPN Sensitivity adjuster
E3F2-DS30C41-P1 Diffuse reflective, 0.3 m | radial Connector NPN Sensitivity adjuster
E3F2-DS30C4-P1 Diffuse reflective, 0.3 m | axial Connector NPN Sensitivity adjuster
E3F2-R2B4 2M Retroreflective, 2 m axial Pre-wired (2 m)* PNP Non-polarizing
E3F2-R2B4-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* PNP Non-polarizing, without reflector
E3F2-R2B4-P1 Retroreflective, 2 m axial Connector PNP Non-polarizing
E3F2-R2B4-P1-E Retroreflective, 2 m axial Connector PNP Non-polarizing, without reflector
E3F2-R2C4 2M Retroreflective, 2 m axial Pre-wired (2 m)* NPN Non-polarizing
E3F2-R2C4-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* NPN Non-polarizing, without reflector
E3F2-R2C4-P1 Retroreflective, 2 m axial Connector NPN Non-polarizing
E3F2-R2C4-P1-E Retroreflective, 2 m axial Connector NPN Non-polarizing, without reflector
E3F2-R2RB41 2M Retroreflective, 2 m radial Pre-wired (2 m)* PNP Polarizing
E3F2-R2RB41-E 2M Retroreflective, 2 m radial Pre-wired (2 m)* PNP Polarizing, without reflector
E3F2-R2RB41-P1 Retroreflective, 2 m radial Connector PNP Polarizing
E3F2-R2RB41-P1-E Retroreflective, 2 m radial Connector PNP Polarizing, without reflector
E3F2-R2RC41 2M Retroreflective, 2 m radial Pre-wired (2 m)* NPN Polarizing
E3F2-R2RC41-E 2M Retroreflective, 2 m radial Pre-wired (2 m)* NPN Polarizing, without reflector
E3F2-R2RC41-P1 Retroreflective, 2 m radial Connector NPN Polarizing
E3F2-R2RC41-P1-E Retroreflective, 2 m radial Connector NPN Polarizing, without reflector

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable

(e.g. EBF2-R2RB41 2M or E3F2-R2RB41 5M). For other cable length please contact your OMRON sales representative.
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DC-Switching Models,

metal (nickel plated brass)

Model Sensingrange | Appearance | (NI | output Comments
E3F2-7B4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* PNP Receiver and Emitter
E3F2-7B4-M1-M Through-beam, 7 m axial Connector PNP Receiver and Emitter
E3F2-7C4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* NPN Receiver and Emitter
E3F2-7C4-M1-M Through-beam, 7 m axial Connector NPN Receiver and Emitter
E3F2-7DB4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* PNP Receiver only
E3F2-7DB4-M1-M Through-beam, 7 m axial Connector PNP Receiver only
E3F2-7DC4-M 2M Through-beam, 7 m axial Pre-wired (2 m)* NPN Receiver only
E3F2-7DC4-M1-M Through-beam, 7 m axial Connector NPN Receiver only
E3F2-7L-M 2M Through-beam, 7 m axial Pre-wired (2 m)* N.A Emitter only
E3F2-7L-M1-M Through-beam, 7 m axial Connector N.A Emitter only
E3F2-DS10B4-M 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* PNP Wide-beam characteristic
E3F2-DS10B4-M1-M Diffuse reflective, 0.1 m | axial Connector PNP Wide-beam characteristic
E3F2-DS10C4-M 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* NPN Wide-beam characteristic
E3F2-DS10C4-M1-M Diffuse reflective, 0.1 m | axial Connector NPN Wide-beam characteristic
E3F2-DS30B41-M 2M Diffuse reflective, 0.3 m | radial Pre-wired (2 m)* PNP Sensitivity adjuster
E3F2-DS30B41-M1-M Diffuse reflective, 0.3 m | radial Connector PNP Sensitivity adjuster
E3F2-DS30B4-M 2M Diffuse reflective, 0.3 m | axial Pre-wired (2 m)* PNP Sensitivity adjuster
E3F2-DS30B4-M1-M Diffuse reflective, 0.3 m | axial Connector PNP Sensitivity adjuster
E3F2-DS30C41-M 2M Diffuse reflective, 0.3 m | radial Pre-wired (2 m)* NPN Sensitivity adjuster
E3F2-DS30C41-M1-M Diffuse reflective, 0.3 m | radial Connector NPN Sensitivity adjuster
E3F2-DS30C4-M 2M Diffuse reflective, 0.3 m | axial Pre-wired (2 m)* NPN Sensitivity adjuster
E3F2-DS30C4-M1-M Diffuse reflective, 0.3 m | axial Connector NPN Sensitivity adjuster
E3F2-R2RB41-M 2M Retroreflective, 2 m radial Pre-wired (2 m)* PNP Polarizing
E3F2-R2RB41-M1-M Retroreflective, 2 m radial Connector PNP Polarizing
E3F2-R2RB41-M1-M-E Retroreflective, 2 m radial Connector PNP Polarizing, without reflector
E3F2-R2RB41-M-E 2M Retroreflective, 2 m radial Pre-wired (2 m)* PNP Polarizing, without reflector
E3F2-R2RB4-M 2M Retroreflective, 2 m axial Pre-wired (2 m)* PNP Polarizing
E3F2-R2RB4-M1-M Retroreflective, 2 m axial Connector PNP Polarizing
E3F2-R2RB4-M1-M-E Retroreflective, 2 m axial Connector PNP Polarizing, without reflector
E3F2-R2RB4-M-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* PNP Polarizing, without reflector
E3F2-R2RC41-M 2M Retroreflective, 2 m radial Pre-wired (2 m)* NPN Polarizing
E3F2-R2RC41-M1-M Retroreflective, 2 m radial Connector NPN Polarizing
E3F2-R2RC41-M1-M-E Retroreflective, 2 m radial Connector NPN Polarizing, without reflector
E3F2-R2RC41-M-E 2M Retroreflective, 2 m radial Pre-wired (2 m)* NPN Polarizing, without reflector
E3F2-R2RC4-M 2M Retroreflective, 2 m axial Pre-wired (2 m)* NPN Polarizing
E3F2-R2RC4-M1-M Retroreflective, 2 m axial Connector NPN Polarizing
E3F2-R2RC4-M1-M-E Retroreflective, 2 m axial Connector NPN Polarizing, without reflector
E3F2-R2RC4-M-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* NPN Polarizing, without reflector

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable
(e.g. E3F2-R2RB41-M 2M or E3F2-R2RB41-M 5M). For other cable length please contact your OMRON sales representative.
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DC-Switching Models, metal (stainless steel)

Sensing method,

Connection

Control

Model sensing range Appearance (cable-length) output Comments
E3F2-7B4-M1-S Through-beam, 7 m axial Connector PNP Receiver and Emitter
E3F2-7B4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* PNP Receiver and Emitter
E3F2-7C4-M1-S Through-beam, 7 m axial Connector NPN Receiver and Emitter
E3F2-7C4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* NPN Receiver and Emitter
E3F2-7DB4-M1-S Through-beam, 7 m axial Connector PNP Receiver only
E3F2-7DB4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* PNP Receiver only
E3F2-7DC4-M1-S Through-beam, 7 m axial Connector NPN Receiver only
E3F2-7DC4-S 2M Through-beam, 7 m axial Pre-wired (2 m)* NPN Receiver only
E3F2-7L-M1-S Through-beam, 7 m axial Connector N.A. Emitter only
E3F2-7L-S 2M Through-beam, 7 m axial Pre-wired (2 m)* N.A. Emitter only
E3F2-DS10B4-M1-S Diffuse reflective, 0.1 m | axial Connector PNP Wide-beam characteristic
E3F2-DS10B4-S 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* PNP Wide-beam characteristic
E3F2-DS10C4-M1-S Diffuse reflective, 0.1 m | axial Connector NPN Wide-beam characteristic
E3F2-DS10C4-S 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* NPN Wide-beam characteristic
E3F2-DS30B4-M1-S Diffuse reflective, 0.3 m | axial Connector PNP Sensitivity adjuster
E3F2-DS30B4-S 2M Diffuse reflective, 0.3 m | axial Pre-wired (2 m)* PNP Sensitivity adjuster
E3F2-DS30C4-M1-S Diffuse reflective, 0.3 m | axial Connector NPN Sensitivity adjuster
E3F2-DS30C4-S 2M Diffuse reflective, 0.3 m | axial Pre-wired (2 m)* NPN Sensitivity adjuster
E3F2-R2RB4-M1-S Retroreflective, 2 m axial Connector PNP Polarizing
E3F2-R2RB4-M1-S-E Retroreflective, 2 m axial Connector PNP Polarizing, without reflector
E3F2-R2RB4-S 2M Retroreflective, 2 m axial Pre-wired (2 m)* PNP Polarizing
E3F2-R2RB4-S-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* PNP Polarizing, without reflector
E3F2-R2RC4-M1-S Retroreflective, 2 m axial Connector NPN Polarizing
E3F2-R2RC4-M1-S-E Retroreflective, 2 m axial Connector NPN Polarizing, without reflector
E3F2-R2RC4-S 2M Retroreflective, 2 m axial Pre-wired (2 m)* NPN Polarizing
E3F2-R2RC4-S-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* NPN Polarizing, without reflector

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.

E3F2-R2RB41-S 2M or E3F2-R2RB41-S 5M). For other cable length please contact your OMRON sales representative.

AC-Switching Models, plastic

Sensing method,

Connection

Control

Model sensing range Appearance (cable-length) output Comments
E3F2-3LZ 2M Through-beam, 3 m axial Pre-wired (2 m)* N.A. Emitter only
E3F2-3DZ1 2M Through-beam, 3 m axial Pre-wired (2 m)* Light-ON Receiver only
E3F2-3DZ2 2M Through-beam, 3 m axial Pre-wired (2 m)* Dark-ON Receiver only
E3F2-371 2M Through-beam, 3 m axial Pre-wired (2 m)* Light-ON Receiver and Emitter
E3F2-372 2M Through-beam, 3 m axial Pre-wired (2 m)* Dark-ON Receiver and Emitter
E3F2-R2Z1 2M Retroreflective, 2 m axial Pre-wired (2 m)* Light-ON Non-polarizing
E3F2-R2Z2 2M Retroreflective, 2 m axial Pre-wired (2 m)* Dark-ON Non-polarizing
E3F2-R2Z1-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* Light-ON Non-polarizing, without reflector
E3F2-R2Z2-E 2M Retroreflective, 2 m axial Pre-wired (2 m)* Dark-ON Non-polarizing, without reflector
E3F2-DS10Z1-N 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* Light-ON Wide-beam characteristic
E3F2-DS10Z2-N 2M Diffuse reflective, 0.1 m | axial Pre-wired (2 m)* Dark-ON Wide-beam characteristic

* Standard cable length is 2 m. Models provided with a 5 m long cable are available. When ordering, specify the cable length by adding the length of the cable (e.g.
E3F2-R2Z1 2M or E3F2-R2Z1 5M). For other cable length please contact your OMRON sales representative.
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Ratings / Characteristics of DC Switching Models

E3F2-R2RB4- E3F2-DS30B4-]
ltem E3F2-7B4-] E3F2-R2B4-] E3F2-R2RC4-(] E3F2-DS10B4-] E3F2-DS30C4+]
E3F2-7C4-] E3F2-R2C4-] E3F2-R2RB41- E3F2-DS10C4- E3F2-DS30B41-
E3F2-R2RC41] E3F2-DS30C41-(]
Retroreflective Diffuse reflective
Sensing method Through-beam non-polarizing polarizing wide-beam adjustable
(without MSR function) (with MSR function) characteristic sensing distance
Power supply voltage 10to 30 VDC
Current consumption 45 mA max. 25 mA max. 30 mA max. 25 mA max. 30 mA max.
. . 0.1m 0.3m
Rated sensing distance 0.1-2m 0.1-2m . .
7m ; i ; ) (5 x5 cmwhite (10x 10 cm white
[1.] (with reflector E39-R1) (with reflector E39-R1) mat paper) mat paper)
E39-R1:axial 3.7m
Typical sensing distance E39-R1:4.0 m radial 2.4 m
for different reflector _ E39-R7:4.5 m E39-R7:axial 4.2m _
types (ref. to accessories) o radial 2.7 m
2] E39-R8:5.3 m E39-R8:axial 5.3 m
radial 3.1 m
Standard object ?1p?7?nliec;ia min Opagque: 56 mm dia. min. -
Directional angle 3° to 20° 3°to 20° 3°to 20° -
Differential travel o
(hysteresis) - 20% max.

Response time

Operation and Reset: 2.5 ms max.

Control output

Transistor (open collector), load current: 100 mA max. (residual voltage: 2 V max.)

Power reset time

50 ms

Ambient illumination

Incandescent lamp: 3000 Ix max.
Sunlight: 10000 Ix max.

Ambient temperature

Operating: -25 to 55 °C / Storage: -30 to 70 °C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% / Storage: 35% to 95% (without condensation)

Insulation resistance

20 MQ min. at 500 V DC between energized parts and case

Dielectric strength

1000 VAC max. , 50/ 60 Hz for 1 min between energized parts and case

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hrs each direction (X, Y, 2)

Shock resistance

Destruction: 500 m/s2 each direction (X, Y, 2)

Enclosure ratings

IP67 [3]; NEMA 1, 2, 4

Light source

Infrared LED (880 nm) | Red LED (660 nm)

[ Infrared LED (880 nm)

Indicators

Light incident / power indicator for light source (red)

Sensitivity adjustment Fixed | Adjustable
Connection method 2 m, 5 m pre-wired cable (PVC, dia. 4 mm (18 /0.12) [4.]) or M12-connector
Operation mode Light-ON or Dark-ON selectable by wiring
Weight (approx.)
Plastic | pre-wired (2m) (120 g 60 g
case | connector 409 2049
Metal |pre-wired (2 m) | 180 g 90g
case | connector 120 g 509
Circuit protection Output short-circuit and power supply reverse polarity
Plastic Plastic Plastic (only radial type) Plastic Plastic
Housing materials Nickel brass - Nickel brass Nickel brass Nickel brass
Stainless steel [5.] - Stainless steel [5.] Stainless steel [5.] | Stainless steel [5.]

Note:

.For stable sensing distance in detail, please refer to "Engineering Data”

. Typical sensing distance corresponds to 80 % of the max. sensing distance.

.For other cable materials (e.g. PUR) please contact your OMRON sales representative.
.Material-specification for stainless steel housing case: 1.4305 (W.-No.), 303 (AISI), 2346 (SS). For other stainless steel materials please contact your OMRON

sales representative.

1
2
3.The enclosure rating IP67 of OMRON internal standards correspond to stricter test requirements than the standard IEC 60529 (refer to chapter “Precautions”)
4
5
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Ratings / Characteristics of AC Switching Models

Item

E3F2-3Z1
E3F2-322

E3F2-R2Z1
E3F2-R2Z2

E3F2-DS10Z1
E3F2-DS10Z2

Sensing method

Through-beam Non-polarizing Retroreflective

Diffuse reflective
(wide-beam characteristic)

Power supply voltage

24 to 240 VAC 10 %, 50/ 60 Hz

Current consumption 10 mA max. 5 mA max.

Rated sensing distance[1 ] sm (with re(:lgctfrrgsg-m) (5x5cm v?ﬁ?t:mat paper)

Tvoical ing dist for dif E39-R1: 3,4 m

ferent reflector types (2] - E39-R7: 3,9 m -
E39-R8:5,2m

Detectable object Opaque object: 11 mm min. Opague object: 56 mm min. Opaque objects

Directional angle 3°to 20° -

Differential travel - 20 % max.

Response time 30 ms max.

Control output

AC solid state (SCR) 200 mA max.; residual voltage: 5 V max. at 200 mA

Power reset time

100 ms

Ambient illumination

Incandescent lamp: 3000 Ix max. Sunlight: 10000 Ix max.

Ambient temperature [5.]

Operating: -25 to 55 °C / Storage: -30 to 70 °C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% / Storage: 35% to 95% (without condensation)

Insulation resistance

20 MQ min. at 500 V DC between energized parts and case

Dielectric strength

1500 VAC, 50/ 60 Hz for 1 min between energized parts and case

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hrs each direction (X, Y, Z)

Shock resistance

500 m/sqr (approx. 50 g) for each direction (X, Y, Z)

Enclosure rating

IP67 [3.], NEMA1,2,4

Light source

Infrared LED (880 nm)

Indicators

Light incident/power indicator for light source (red)

Sensitivity adjustment

Fixed

Connection method

2 m, 5 m pre-wired cable (PVC dia. 4 mm (14 /0.15) [4.])

Operation mode

Light-ON or Dark-ON (fixed)

Circuit protection

None

Weight (approx.)

110 g (pre-wired 2 m cable)

Housing materials

Case: ABS, lens: Acrylate resin

Note: 1 .For stable sensing distance in detail, please refer to "Engineering Data”
2 . Typical sensing distance corresponds to 80 % of the max. sensing distance.
3. The enclosure rating IP67 of OMRON internal standards correspond to stricter test requirements than the standard IEC 60529 (refer to chapter “Precautions”)
4 . For other cable materials (e.g. PUR) please contact your OMRON sales representative.
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Engineering Data (Typical)
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Operating Range (typical)

Through-beam Models (axial)

E3F2-714-)
400
300 /
N
200
— 74 N
E 100 / \
= N
(&)
é -100 \ //
D —-200 \ /
\ 7
300 Ek—?
—400 ‘ LX
2 4 8 10 12

Distance X (m)

Retroreflective Models (axial)
E3F2-R2[14-[] (non polarizing)
and reflectors

300

200

100

-100

Distance Y (mm)

—200

—300

A

/)

typical sensing distances:
E39-R1: 40m
E39-R7: 45m
E39-R8: 5.3 m

NN

V)
/1)

NS

)
)

4

o

E—?(Reﬂector

=

5 6 7 8
Distance X (m)

Through-beam Models (axial)

E3F2-3Z[]
300 T e diet
typical sensing distance: 3.8 m
200
—
’g . B / \
3 N\
>
[ 0
o
c
s /
9 N
a o o
\\_//
-200
Ei:fv
o ===
0 1 2 3 4 5

Distance X (m)

Retroreflective Models (axial)
E3F2-R2Z] (non polarizing)
and reflectors

300 typical sensing distances:
E39-R1: 34m
E39-R7: 39m
200 E39-R8: 52m
L
£ 100
£ 7
>
[0} 0
o
S
2 ol N
o N~
-200
==t
|
—300
0 1 2 3 4 5 6 7 8

Distance X (m)

Diffuse reflective Models (axial)
E3F2-DS1014-[1 (wide-beam type)

15

Diffuse reflective Models (axial)
E3F2-DS10Z-[] (wide-beam type)

30

Distance Y (mm)

-5

10 /
5

N/

white paper

Pa

(50 x 50 mm)

100 120 140

80

Distance X (mm)

20 /
10

3

£ /

=

> 0 white paper
8 (50 x50 mm) ]|
g

T, N

[a)

—20 |-

Sy

X—=|
I I

\

20 40

60
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100 120 140
Distance X (mm)

Retroreflective Models (axial)
E3F2-R2R[4-] (polarizing)

and reflectors

Distance Y (mm)

200

150

100

-100

-150

—200

T T
typical sensing distances:
9-R1: 3.7m

E39-R7: 42m
E39-R8: 5.3m

N

\
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\
)

Nl

)

i /
4
E Y#D‘I~
=
[ 1 2 4 5 6 7

Distance X (m)

Retroreflective Models (radial)
E3F2-R2R[141-(] (polarizing)
and reflectors

Distance Y (mm)

100

-100

typical sensing distances:
E39-R1: 24m
E39-R7: 27m
E39-R8: 3.1m

N

71N\
/AN

-/

v

o
o
o

o

2

- 1 Reflect
EY E?j
x»ﬂ
I I

35

25 3 X 4
Distance X (m)

Diffuse reflective Models (axial)
E3F2-DS3004-(]

Distance Y (mm)

T T T
Sensitivity adjusted to maximum

Sensitivity adjusted to 400 mm )

\/ )

/

~ ]

white paper _|

\_/

Ny
Y

(100 x 100 mm)

X—]

\

I Sensing distance adjustabl
between 0 and 550 mm

L5 Otiect

\
\

300

400 500 600
Distance X (mm)

E3F2
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Diffuse reflective Models (radial)
E3F2-DS300141-[]

T T
0 Sensitivity adjusted to 390 mm ‘
30 {-White paper (90% \
20 /
£ /
g 10
> 0 \/ Sensing object:_|
8 100 x 100 mm
c
g
° -10
[a)
-20 \
-30 | v : Object
S
—40 1
0 100 200 300 400 500

Distance X (mm)

Excess Gain Ratio vs. Distance (typical)

Through-beam Models (axial) Through-beam Models (axial) Retroreflective Models (axial)
E3F2-704-] E3F2-32(] E3F2-R2R[14-[] (polarizing)
and reflectors
100 100 100
I
j\ f A\\
C o o RN
ES g \ =S / \\\
§ \\ § \ § reflector E39—R1/ X(N\
o o o
x x X
- 1 ~ - 1 \\\ w 1 ref‘\ector E39-R7 \\ \\ x\
—
reflector E39-R8
0.1 0.1 0.1
0 2 4 6 8 10 12 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Distance X (m) Distance X (m) Distance X (m)
Retroreflective Models (axial) Retroreflective Models (axial) Retroreflective Models (radial)
E3F2-R2[4-[] (non polarizing) E3F2-R2Z1 (non polarizing) E3F2-R2R[141-[] (polarizing)
and reflectors and reflectors and reflectors
100 100 100
N
1 /\ \\\\ c \ c 1
» p \ 3 Vi \ »
§ reflector E39-R1 \\ o reflector E39-R1 >’ § \
ux.l ‘ >< \ N Ll>j ; ‘ N \ ﬁ rellec(orE39'R1/ >
! reflector E39-R7 N \>< R RS \ / " relchtor ESQ-FW‘ §
reflector E39-R8 reflector E39-A8 § e
0.1 ‘ ‘ 0.1 0.1
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 0 1 2 3 4 5
Distance X (m) Distance X (m) Distance X (m)
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Diffuse reflective Models (axial) Diffuse reflective Models (axial) Diffuse reflective Models (axial)
E3F2-DS104-[1 (wide-beam type) E3F2-DS10Z-[] (wide-beam type) E3F2-DS30014-]
100 ‘ ‘ 100 ‘ 10 Sensiti‘vi'y adjusted (‘o maximum
. ’ . . Sensing object:
Sensing object: Sensing object: 100 x 100 mm
50 x50 mm 50 x 50 mm
10 AN 10 \ 10
£ \ White paper % % \
g (90% reflectivity) S, S
» \ @ _ @
g \ % ‘(’gg‘l;ergzi{ivily) $ White paper
L >\ \ ] / 2 \ (90% reflectivity)
w I ﬁrse'g panﬁeét 4 w ] L 4 N \/\
% reflectivi
— |
Grey paper / \> /\\ \
(18% reflectivity) o
(18% reflectivity)
0.1 0.1 0.1
0 20 40 60 80 100 120 140 0 50 100 150 200 0 200 400 600 800 1000
Distance X (mm) Distance X (mm) Distance X (mm)

Diffuse reflective Models (radial)

E3F2-DS300141-]
100 T
Sensing object:
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|
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N \

c 1010
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2 (90% reflectivity)
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wy \ I~

~
\ \
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(18% reflectivity)
0.1

0 100 200 300 400 500
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Operation
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Output Circuits

Structure of Sensor I/O Connector

Classification

Wire color

Connector
pin No.

Use

Brown

Power supply
(+V)

White

Mode selection
Lon/Don

DC
Blue

Power supply
(0V)

Black

Output

PNP Output

Brown

White
Blue

\/
l
\

SO

XS2F-D421-D80-1J
XS2F-G420-G80-1

Black

Model

Output
transistor status

Timing chart

Connection
method

Output circuit

E3F2-7B4
E3F2-7B4-M
E3F2-7B4-M1-M
E3F2-7B4-M1-S
E3F2-7B4-P1
E3F2-7B4-S
E3F2-DS10B4-M
E3F2-DS10B4-M1-M
E3F2-DS10B4-M1-S
E3F2-DS10B4-N
E3F2-DS10B4-P1
E3F2-DS10B4-S
E3F2-DS30B4
E3F2-DS30B41
E3F2-DS30B41-M
E3F2-DS30B41-M1-M
E3F2-DS30B41-P1
E3F2-DS30B4-M
E3F2-DS30B4-M1-M
E3F2-DS30B4-M1-S
E3F2-DS30B4-P1
E3F2-DS30B4-S
E3F2-R2B4
E3F2-R2B4-P1
E3F2-R2RB41
E3F2-R2RB41-M
E3F2-R2RB41-M1-M
E3F2-R2RB41-P1
E3F2-R2RB4-M
E3F2-R2RB4-M1-M
E3F2-R2RB4-M1-S
E3F2-R2RB4-S

Through-beam emitter

Power
indicator
(red)

Blue

1010 30 VDC

ON when light is
incident.
(Light-ON)

Incident
Interrupted
Light
indicator
(red)
Output
transistor

ON
o1
ON
OFF
Operate :|
Release

Load
(relay)

Connect the
pink (Pin @)
and brown (Pin
@) cords or
open the pink
cord

(Pin @).

Light
indicator

Brown
I

10to 30 VDC

J Lt

Black

Main
circuit

Zp:Vz=36V

Blue
»
>

100mAY)

max.

Load

-

Pink

ov

Mode selection

Connector Pin Arrangement

ON when light is
interrupted. (Dark-
ON)

Incident
Interrupted
Light
indicator
(red)
Output
transistor

3 I
OFF
ON
OFF
Operate :|
Release

Load
(relay)

Connect the
pink and blue
cords.

Light
indicator

ed|

100 30 VDC

7] Brown
1
T

L ]

A

»

'
Black

Main
circuit

Zp:Vz=36V
Blue

100 mA
max. \

]
' R
]
]

L]

Pink

ov

Mode selection

Connector Pin Arrangement

© O
(€]
©)

Note: Terminal numbers for connector type.
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NPN Output
Output i Connection s
Model transistor status Timing chart method Output circuit
E3F2-7C4 Through-beam emitter
E3F2-7C4-M -T ower T 101030 VDC

E3F2-7C4-M1-M
E3F2-7C4-M1-S
E3F2-7C4-P1
E3F2-7C4-S
E3F2-DS10C4-M
E3F2-DS10C4-M1-M
E3F2-DS10C4-M1-S
E3F2-DS10C4-N
E3F2-DS10C4-P1
E3F2-DS10C4-S
E3F2-DS30C4

indicator

(red)
Main
circuit

Blue

ov

Connector Pin Arrangement
O
@
®

Light
indicator

ed

Brown 100 30 VDC

1
max. =/

i Lo .
E3F2-DS30C41 Inaramted Connect the ) lack
E3F2-DS30C41-M o Light o pink (Pin @) %
E3F2-DS30C41-M1-M | ON Whenlightis | deaer o andoreen Pl T W
E3F2-DS30C41-P1 (Light-ON) o | open the pink | < Mode seecton
E3F2-DS30C4-M ransistor cord o .

. : Connector Pin Arrangement
E3F2-DS30C4-M1-M (LrZT:y) Sgl‘;:s‘z (Pin @). 5o
E3F2-DS30C4-M1-S ©@
E3F2-DS30C4-P1
E3F2-DS30C4-S .
E3F2-R2C4 nfeator
E3F2-R2C4-P1 ) | Red
Incident
E3F2'R2RC41 Interrupted :|_|: vain
E3F2-R2RC41-M ONwhen lightis | ndeor 77 [ |Connectthe
E3F2-R2RC41-M1-M |interrupted. (Dark-| (e OFF pink and blue | ! ‘—E PR J o
E3F2-R2RC41-P1 ON) Ouput ~ ON cords. | — M setin
E3F2-R2RC4-M Connector Pin Arrangement
E3F2-R2RC4-M1-M Gy Fenso I 5o
E3F2-R2RC4-M1-S &
E3F2-R2RC4-S
Note: Terminal numbers for connector type.
AC Output
Output _— Connection —
Model transistor status Timing chart method Output circuit
Through-beam emitter
! :?:;c)ator
E3F2-3LZ - - | 24 to 240 VAC ’\)
Blue
L -
Incident D
Interrupted
E3F2-3Z1 ON when lightis | indeaor Q8 [
E3F2-R2Z1 incident. (e O -
E3F2-DS10Z1-N (Light-ON) raristor  OFF T Si—
indicator T
(o) Rosase— ] b e
| :\ji“rj“ 2410 240 VAC
memped [ | —
E3F2-322 ON when lightis | indeaor N7 [T - -
E3F2-R2Z2 interrupted. (Dark-| (e OFF -
E3F2-DS10Z2-N ON) vanasior o[
(o) Poemse— 1

E3F2
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Dimensions Note: All units are in millimeters unless otherwise indicated
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DC-Switching Models, plastic, axial type

Connector type

Cable type

Without potentiometer

E3F2-7L
E3F2-7D4
E3F2-R2014
E3F2-DS1014-N

E3F2-7L-P1
E3F2-7D4 —P1
E3F2-R204-P1
E3F2-DS104-P1

Sensitivity adjustor
Light indicator
M18x1 6g

73 i
. 4.7 dia
64.9 4.8 dia 62 gl
423 ‘@| optical 423 = S| optical
37 | 5 ea 37 g 2o 24
Ol © = =
<t —
f =K <
- 5 . . .
5 | Light indicator ; ‘ Light indicator
M18x1 6g M18x1 69
8
With potentiometer
E3F2-DS300 4 E3F2-DS30014-P1
64.9 _
49.3 _4.8dia | 47dia
423 m| optical 2
37 © 2 area - = optical
T o Xlo| area 24
<| E © ~
- I\
[aV}

Sensitivity adjustor -
Light indicator

M18x1 6g
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DC-Switching Models, plastic, radial type
Cable type Connector type
Without potentiometer
E3F2-R2R41 E3F2-R2R41-P1
Tk T—lg
73 ;
4.7 dia
4.8 dia = .
64.9 optical 62 2 optical
423 «© area 42.3 - % area o
37 ol < 24 o 37 &l o 243
Sl o @ S| e -
<| - N g N -
{777 = N o — « \/ B
Light indicator 3.45 | ight indicator 3.45
69| |a 6.9 4 M18x1 69
. M18x1 6g
8 8
With potentiometer
E3F2-DS300141 E3F2-DS300141-P1
| T:*HH
7 4.8 dia . 3
————  optical 62 4.7 dia
S area 49.3 T o -
° =] optical
z 24 g 42.3 © g area
— A 37 & © 24 g
V) hag P -
& + = -
\ (higgreetd JR e
3.45 T . =
5 Sensitivity adjustor 3.45
‘ .
5 Sensitivity adjustor 6.9| |4 Light indicator
Light indicator 8 M18x1 6g
M18x1 6g
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DC-Switching Models, metal (brass and stainless steel), axial type

Cable type | Connector type
Without potentiometer
E3F2-7L-M E3F2-7L-S E3F2-7L-M1-M E3F2-7L-M1-S
E3F2-7D14-M E3F2-7D14-S E3F2-7D14-M1-M E3F2-7D14-M1-S
E3F2-R2RC4-M1-M  E3F2-R2R4-M1-S

E3F2-R2R4-M E3F2-R2R4-S

E3F2-DS1004-M E3F2-DS1004-S E3F2-DS10004-M1-M  E3F2-DS1004-M1-S

76 )
i 4.
64.9 4.8 dia 65.5 ,ﬂ
42.3 S| optical 42.3 ‘é_? £ optical
8 area <
37 K S 24 37 g 3 area
i IO = N o T ™~
< N LOI { Q{ E, N
Light indicator Light indicator
M18x1 6g

M18x1 6g

With potentiometer
E3F2-DS3004-M E3F2-DS3004-S E3F2-DS30074-M1-M E3F2-DS3004-M1-S

E’E 76
65.5

4.8 dia 49.3 4.8 dia

w| optical 42.3 & «| optical
% E area 24 37 5 '3_ area 24
2o HE
N ™oy = =
i R i SIER\S

Sensitivity adjustor L .
— Sensitivity adjustor
Light indicator Liaht indicat
M18x1 6g ight indicator
M18x1 6g
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DC-Switching Models, metal (brass and stainless steel), radial type

Cable type | Connector type
Without potentiometer
E3F2-R2R141-M E3F2-R2R141-S E3F2-R2R141-M1 E3F2-R2R(141-M1-S
Il
. j R
76 ’
64.9 4.8 dia 655 - 4.8dia
. 2 optical
42.3 . g g'?::al 42.3 g § afea
37 E ; 24 37 % 3 —\ 24 g
= ~Nla g ~
- Kot <0 S .
Light indicator 6.9 Light indicator 3.45
M18x1 6g M18x1.6g
With potentiometer
E3F2-DS300141-M  E3F2-DS30041-S E3F2-DS300141-M1-M E3F2-DS300141-M1-S
T
=
64.9
49.3 4.8 dia optical 4.8 dia
423 o e 2l . optical
5 -8 area
87 g = 243 Xl L2 o
< © - = | © -~
~ E -~
L ] n [Fl- ™~ A _ _ o ™~
E%% P & L { & H N L
6.9 |4 Sgnsit.ivit.y adjustor 3.45 69 | 4 Sensitivity adjustor 3.45
Light indicator Light indicator
M18x1 69 M18x1 6g
AC-Switching Models, plastic, axial type
Cable type
Without potentiometer
E3F2-3Z20J
E3F2-R2Z0J
E3F2-DS10ZC-N
90
67.3
62 5 dia.
M18 x 1 6g
J—| r 24
T_‘ = - D - ] P —— fﬂ
1 3.1
16.8 dia. \&;
22
| 3.1 optical zone
J_l Y
- ) R ——
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Accessories (Order Separately)

Reflectors

E39-R7

E39-R8

H—for M3
E39-R1 and E39-R3 > A-299
Tape Reflectors
E39-RSA E39-RSB
—_—
[
| 40 0.7
——
35 0.7 }
11 I
: I
S ot -
‘ Reflecting \Adhesive :
4xR1 surface tape 1
Reflecting \Adhesive
4xR1 surface tape
Installation
Mounting Bracket
Y92E-B18 Lens Cap
) E39-F31
— 32 02 —=
r ; ) - Glass plate
@ == ‘ﬁy 17 max.
-.— a7 max —_—
|
! AT | 7 ras
; - Metal im  Gasket E3F2
3 e T — -

Note:
Hexagon bolt: M5 x 32
Material: plastic

—-| |-— 4 max

20 dia.
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Precautions
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The E3F2 Photoelectric Sensor is not a safety component for ensur-
ing the safety of people which is defined in EC directive (91/368/
EEC) and covered by separate European standards or by any other
regulations or standards.

Degree of protection

The E3F2 photoelectric sensors have a degree of protection rated
with IP67. In this case, the sensors have passed the OMRON heat
shock test before the IP67-test of IEC 60529 (submersion at 1m
water depth for 30 min). Afterwards the sensors have been tested
according to the OMRON waterproof test.

Heat shock: Alternating, fast temperature changes between
-25°C and +55°C are executed for 5 cycles and 1 hour
for each temperature. Function and isolation are
checked.

Water proof:The sensors are submerged alternating in water of
+2°C and +55°C. 20 cycles with 1 hour for each tem-
perature are executed. Function, water tightness and
electrical isolation are checked.

Do not expose the photoelectric sensor to excessive shock during
installation, keeping within IP 67 standards.

Wiring

If the input/output lines of the photoelectric sensor are placed in the
same conduit or duct as power lines or high-voltage lines, the photo-
electric sensor could be induced to malfunction, or even be damaged

by electrical noise. Separate the wiring, or use shielded lines as
input/output lines to the photoelectric sensor.

Do not connect the black wire to the brown wire without a load. Direct
connection of these wires may damage the photoelectric sensor (AC
switching type).

Brown
Load
Sensor E\/ 24 to 240 VAC
Black
Blue

When using the photoelectric sensor in the vicinity of an inverter
motor, ensure to connect the protective earth ground wire of the
motor to earth. Failure to ground the motor may result in malfunction
of the sensor.

When you use the photoelectric sensor at temperatures exceeding
45°C, the load current must be within the described values as shown
in the figure below.

200
<
£
2 130
o
5
o
©
®©
(o]
-
0
45 55
Operating temperature (°C)
Installation

Do not exceed a torque of

¢ 2.0 Nm ( 20 kgf cm) when tightening mounting nuts for plastic mod-
els

* 20.0 Nm (200 kgf cm) when tightening mounting nuts for metal mod-
els

E3F2
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Built-in power supply photoelectric sensor

E3JK

Pre-wired type/E3JK

; @ Slim body full
Wide range voltage of functions and
economically
pOWGI‘ Supply available
Sensor type Shape C?:gti(g('jon Sensing distance Output form Output Model
Light ON E3JK-5M1
Relay output
Through-beam .l . l' 15m Qark ON E3JK-5M2
7 B Light ON/ Dark ON DC transistor output NPN:
(selectable) P E3JK-5S3
] * Light ON Relav outout E3JK-R2M1
ﬁité‘;ﬁfv'ﬁf,f've 2 5m Dark ON R E3JK-R2M2
M.S.R. function) I(3m) Light ON/Dark ON | DC transistor | NPN E3JK-R2S3
e Pre-wired (selectable) output PNP E3JK-R2R3
Retroreflecti /‘l - E} models * Light ON Relav outout E3JK-R4M1
micﬁ:e(w?;guet 4m | DarkON e E3JK-R4M2
M.S.R. function (5m) | Light ON/Dark ON | DC transistor output 3
) (selectable) (NPN) E3JK-R4S3
Light ON oo E3JK-DS30M1
Diffuse-reflective [ == ] 300mm Qark ON . E3JK-DS30M2
> Light ON/Dark ON | DC transistor output E3JK-DS30S3
(selectable) (NPN)

* The value within the parentheses indicates the sensing distance applied when the E39-R2 reflector is used.
Note: The UL-listed model ends with "-US". (Example: E3JK-5M1-US). Note that the DC transistor type of the E3JK is UL-unlisted.

Accessories (Order Separately)

Slits
Slit width Sensing distance M'T"m“m sensing Model Quantity Remarks
object (typical)
1 pc. each for emitter | (Seal type long slit)
Width 1 mmx20 mm | E3JK-511 0.7m 1 mm dia. E39-S39 and receiver Can be used with the through-
(total 2 pcs.) beam model E3JK-5[11.
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Reflectors
Name Sensing distance (typical) Model Quantity Remarks

E3JK-R2(1] 2.5 m (rated value) E39-R1 1 Attached to the E3JK-R2(11.
E3JK-R41 4 m (rated value) Attached to the E3JK-R41.

Reflectors
E3JK-R2 3m E£39-R2 1
E3JK-R4 5m

Small reflector E3JK-R21] 1m (5 mm)* E39-R3 1
E3JK-R2 750 mm (200 mm) * | E39-RS1

Tape Reflector E3JK-R21J 1.2 m (200 mm) * E39-RS2 1 The M.S.R. function is available.
E3JK-R2 1.5 m (200 mm) * E39-RS3

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: When the reflector used is other than the supplied one, set the sensing distance to about 0.7 times of the typical example as a guideline.

Mounting Brackets

Shape Model Quantity Remarks

E39-L40 1 Supplied with E3JK

Note: If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.

E3JK A-219
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E3JK
Sensor Throuah-beam Retroflective model Retroflective model Diffuse-reflective
type 9 (with M.S.R. function) | (without M.S.R. function)
ltem Model | E3JK-5MC] | E3JK-5S3 | E3JK-R2MC] ‘ E3JK-R213 | E3JK-R4MI | E3JK-R4S3 | E3JK-DS30MC]| E3JK-DS30S3
Sensing distance |5 m 25m 4m 300 mm
9 (When using the E39-R1) | (When using the E39-R1) | (White paper 100x100 mm)

Standard sensing
object

Opaque 14.8 dia. min.

Opaque: 75 mm dia. min.

Differential
distance

20% max. of sensing
distance

Directional angle

Both emitter and receiver:

3°C to 20°C

1°to 5°

Light source
(wave length)

Infrared LED (950 nm)

Red LED (660 nm)

Infrared LED (950 nm)

Power supply

12 t0 240 VDC +10% ripple

(p-p) : 10% max. 24 to 240 VAC +10% 50/60 Hz

voltage
Cur- DC 3 W max. 2 W max.
rent
con-
sump- AC 3 W max. 2 W max.
tion
DC SSR DC SSR DC SSR DC SSR
) Negative or . )
Negative - Negative Negative
positive
Relay common Relay common Relay common Relay common
output: 48 VDC output: 48 VDC output: 48 VDC output: 48 VDC
Control outout 250VAC 100mAmax. | 250VAC 100 mA max 250VAC 100 mAmax. | 250VAC 100 mA max.
P 3A(cosp=1) | Leak current | 3A (cosp=1) Leak current. 3A(cosp=1) | Leak current | 3A(cosp=1) | Leak current
max.,5VDC | 0.1 mAmax. | max.,5VDC 0.1 mA max max.,5VDC | 0.1 mAmax. | max.,5VDC | 0.1 mA max.
10 mA min. | With load 10 mA min. - " {10 mA min. | With load 10 mA min. | With load
S With load o S
short-circuit o short-circuit short-circuit
. short-circuit . .
protection . protection protection
protection
Life Me-
ex- chani- 50 million times or more (switching frequency 18,000 times/hour)
pect- cal
ancy —
(relay €C" 1100 thousand times or more (switching frequency 18,000 times/hour)
cal
output)
Response time 30 ms max. |10 ms max. ‘ 30 ms max. |5 ms max. 30 ms max. ‘ 5ms max. |30 ms max. |5 ms max.
Sensitivity . .
adjustment Single-turn adjustment
Amb!ent Incandescent lamp: 3,000 lux max.
illuminance
Ambient . o o o o . - .
Operating: -25°C to 55°C, Storage: -30°C to 70°C (with no icing or condensation)
temperature

Ambient humidity

Operating: 45% to 85%RH, Storage: 35% to 95%RH (with no condensation)

20 M Q min. at 500 VDC

1,500 VAC at 50/60 Hz for 1 minute

10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Insulation
resistance
Dielectric strength
i De-
Vibra- | stryc-
tion tion
resis-
tance | Mal-
function

10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions
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Sensor Throuah-beam Retroflective model Retroflective model Diffuse-reflective
type 9 (with M.S.R. function) | (without M.S.R. function)

Item Model | E3JK-5MC] | E3JK-5S3 | E3JK-R2MCJ ‘ E3JK-R2013 | E3JK-R4MOI | E3JK-R4S3 | E3JK-DS30MC]| E3JK-DS30S3

De-

struc- Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

tion

Destruc-

Shock tion: Destruction: Destruction: Destruction:

g 100m/s? Destruction: | 100m/s? . |100m/s? Destruction: | 100m/s2 Destruction:
resis 2 Destruction: 2 2
ST Mal- (approx. 500 m/s for | (approx. 500 m/s2 for (approx. 500 m/s~ for | (approx. 500 m/s~ for

function 10G) 3timeseach | 10G) 3times 3times each 10G) 3times | 3timeseach | 10G) 3times | 3 times each
3 times inX,Y,and |eachinX,Y, in XY and eachinX,Y, [inX,Y,and |eachinX,Y, [in X, Y, and
each in Z directions | and Z direc o and Z direc | Z directions |and Z direc | Z directions
. Z directions | . )
X,Y,and Z tions tions tions
directions
Protective IEC60529 IP64
structure
CeTRE e Pre-wired models (standard length: 2 m)
method
Weight
(Packed state) Approx. 420 g Approx. 250 g
Case ABS
Materi- Lens Acrylics
al Mount-
ing Steel
bracket
Accessories Mounting bracket (with screws), nuts, instruction manual, reflector (retroreflective model only)
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Characteristic data (typical)
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Excess Gain Ratio vs. Setting Distance

Through-beam model Retroreflective Models

Diffuse-reflective

E3JK-5017 E3JK-R2 + E39-R1 (supplied reflector) E3JK-DS301
'% 1'500 '% 100 Reflector: E39-R1 % 100 F Sensing object: White paper
% 300 _% 50 _% 50
o o 30 o 30
3 100—— @ g |,
Q ~ ] [i}
8 s = & 10 ,,/ \\ & 10 =
30 N 7 S
10 3 N\
5
3 Operating Operating f
voltage voltage
Operating 1
voltage
0 1 2 3 4 5 6 7 8 0 2 4 0 100 200 300 400 500
Setting distance (m) Setting distance (m) Setting distance (mm)
E3JK-R4J + E39-R1 (supplied reflector)
£ "%fReflector: Eae-R1
= 50
c
S 30l L C
§ N
,_,% 10 \‘
5 N
N
Operating 4
voltage
0 2 5
Setting distance (m)
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Output Circuit Diagram
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E3JK
Relay output
Model Timing chart Output circuit
E3JK-5M1 . . 24 to 240 VAC
E3JK-5M2 Incident Brown 2 12240VDC
_:l_ 1 o TOWN __ [Fower
Interrupted H Main circuit O
E3JK-R2M1 Light indicator ON e (Polrty Optona)
E3JK-R2M2 (red) orF— 1 _
E3JK-R4M1 L-ON(Ta) ON White]
E3JK-R4M2 (E3JK-LTIM1) OFF—:I— o—(Q) Black |- Contact output
1
1

E3JK-DS30M1

D-ON(Ta) ON
(E3JK-CIOM2) OFF I

O Gray

E3JK-DS30S3

ON
L-ON mod
Mo% oFF
S I
OFF

D-ON mode

Main
circuit

E3JK-DS30M2 Built-in relay: G6C
DC transistor output
Model Timing chart Output circuit
L et rlva
| (@Lown Power |
source

Incident !

E3JK-5S3 Interrupted —:I— |
Light ON

E3JK-R2S3 indiator orF 1 ,
E3JK-R4S3

E3JK-R2R3

Incident l:|
Interrupted
Light ON
indicator
(red) OFF

ON
L-ON mode OFF
D-ON mode ON
OFF

Main
circuit

1
x|

»l
LS
»)

Brown

24 to0 240 VAC
12 to 240 VDC

ToweT
source
Polarity
ptional)

e

11 +12 <100 mA

White

48 VDC max.

| =

Note: The output stage leakage currents are 0.1 mA max., respectively.

Note: Connect to brown and blue on the emitter side.

E3JK
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Operation
Adjustment
Item ) . .
Through-beam Retroreflective Models Diffuse-reflective
Model
ode
With sensing object Without sensing object Setting
O Q- -k
! ~
Operaton (4 @) \\(f)ﬂese( *) ©
i \ (E)Operation
Swing the receiver and emitter ver- Like the through-beam model, ad- MIN MAX  MIN MAX MIN MAX
tically and/or horizontally and set just the reflector ar_nd er_mtter/ re- Sensitivity Sensitivity Sensitivity
E3JK the adjuster in the center of the ceiver. Since the directional angle

range where the indicator of the re-
ceiver turns ON.

of the emitter/receiveris 1to 5°, ad-
just the emitter/receiver especially
carefully.

(1) If you have a sensing object as shown in the figure, turn the sensitivity
adjuster clockwise (increase the sensitivity) until the indicator is turned
ON, and define this adjuster position as (A).

(2) Remove the sensing object, turn the sensitivity adjuster clockwise until
the indicator is turned ON by a background object, and define this posi-
tion as (B).

(3) Turn the sensitivity adjuster counterclockwise (decrease the sensitivity)
from (B) until the indicator is turned OFF, and define this position as (C).

(4) The position in the middle of (A) and (C) is the optimum position. If the
indicator is not turned ON by the background object at the maximum
sensitivity, set the adjuster in the middle of (A) and maximum sensitivity.

» The sensitivity adjuster may be damaged if an excessive force is applied.

Precautions

Correct Use

\ E3JK

Design

Power Reset Time
The Sensor is ready to detect an object within 200 ms after it
is turned ON. If Sensor and load are connected to separate

Miscellaneous
Ambient Conditions (Installation Area)
The E3JK will malfunction if installed in the following places.

power supplies, ensure to turn ON the Sensor first.

Wiring Considerations

Connection/Wiring

If the DC transistor output type is used, the sum of load cur-
rents of L-ON output (NO) and D-ON output (NC) should be
within 100 mA. If the sum of load currents exceeds 100 mA,

the load short-circuit protection may be activated. (The load
short-circuit protection is reset by turning OFF the power of

the photoelectric sensor.)

* Places where the E3JK is exposed to a dusty environment.
* Places where corrosive gases are produced.

* Places where the E3JK is directly exposed to water, oil, or
chemicals.

|
. o .
A Receive
o
(SN

A-224
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Dimensions (Unit: mm)

Sensors

E3JK-5[1] CAD file E3JK-R21] CAD file
E3JK-R4[1
E3JK-DS301]

With Mounting Bracket Attached

6-dia., 5-conductor, vinyl-insulated

round cable (conductor cross-sectional
area: 0.3 mm?; insulation diameter: 1.5 mm).
Standard length: 2 m. * 3

With Mounting Bracket Attached
6-dia., 5-conductor, vinyl-insulated round cable

(conductor cross-sectional area: 0.3 mm?; insulation diameter: 1.5 mm).
Standard length: 2m. * 3

Sensitivity adjustment
volume * 2

TR,

Emitter: E3JK-5L 6.4
Receiver: E3JK-5D1]

IS

118, Light indicator
.—»11384 Indicator *2 (A1 138 Lens
(A)* 1|1/ Lens 14.8 dia. NIt
‘ i 4 JB‘ i Optical
tical
N @ o 28 51 s
f { : i®
28 Optical & 40
0 ? H— L=t 7
215 ) 7 10
5_% Bt 365 Mounting Holes Steel
o - M 2-M6 * 1. Mounting brackets can be used on the A side (Two, M4 x 20 attached)
;7 10 f B T * 2. No sensitivity volume on the model.
Mounting Holes Steel 58 % 42—
2-M6 * 1.Mounting brackets can be used on the A side (Two, M4 x 20 attached) .

* 2 Emitter: Power indicator
N Receiver: Light indicator
4 * 3.Emitter includes 2-conductor.

Accessories (Order Separately)

Seal type long slit (for E3JK)
E39-S39

Material: Polyester
0.1 mm thick
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Color sensor (LED type)

E3MC

OMmRON

RGB Color Sensor Discriminates Delicate
Differences in Color.

Double Indication ensuring high

visibilty.

| * Conformity with the registered colors can
be monitored at eight levels. (Detection
level indicators)

¢ Allows fine adjustment between fine or
rough discrimination while monitoring the
measured results. (Threshold level indica-
tors)

Stable and Powerful Detection for Inline Use

Stable detection is assured with a threshold

of £10 mm for built-in amplifier type and

+4 mm for optical fiber type.

Fiber type and Stable detection

+4 mm. b
Stable and Powerful Detection for Inline Us%o, '

Mounting is easy. i
ho N

10" i

Long-distance Sensing with Built-in Amplifi-
er Type

Built-in amplifier type with a sensing distance of 6010 mm is
available for a wide range of color discriminating applications.

Highly Resistant to Changes in
Sensing Object Brightness and Ambient
Temperature.

* OMRON's unique Free Angle Optics (FAO: multi-layer po-
larized filter) is highly resistant to changes in the tint or
brightness of sensing objects. Capable of discriminating
over 90 different colors.

* Wide temperature range from -20°C to 55°C and excellent
detection stability.

Maintenance-free LED Light Source
Incorporates RGB LED light sources with a long service life
more than several tens of thousand hours.

Great maintenance-cost saver ensuring high performance
(Halogen lamps used as light sources must be replaced or re-
adjusted every nine months or so.)
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“Principle of Detection

: The E3MC detects colors by making use of the fact that the reflec-
. tion ratio of a primary color (i.e. red, green or blue) reflected by an
. object varies with the chromatically of the object. By using a high-
tech, multi-layer polarized filter called FAO (free angle optics), the
+ E3MC emits red, green and blue light on a single optical axis. The
+ ESMC receives the light reflected by the sensing objects through
. the receiver and processes the red-green-blue ratio of the light to
< discriminate the color of the sensing object.

Photodiode

FAO Hecelver lens
(Blue: Reflected;
FAO Red/Green: Passed)
(Green: Reflected; Red: Passed) / \ZZQ(

Red LED I
(R) I D D
Green LED B G R

©  Buolep | Emiterkens /

() Monitor photodiode (see note)

Sensing object

evecccccccsccscsccscscscscssce
=1

Note: The monitor photodiode compensates LED output deviation that may be
caused by a temperature change. (Patent pending)

Application
Detection of a Mixture Detection of Hard-to-discriminate Marks Color Discrimination and Sorting of Bot-
of Different (Yellow Marks on a | tles Using a Through-beam Optical Fiber
Color Parts White Background, etc.) : Type (E32-T17L)

Extraction and Sorting by, Detection of Directional Detection of Small Marks Using a Reflec-
Color £ Alignment for Packing & tive Optical Fiber
5 P2 Type (E32-CC200)
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Excellent Protective Structure and Mainte-

nance Performance

The amplifier unit uses a sturdy metal body. The unit including
the fiber head satisfies the water resistance of IEC Standard
IP66. You can use the E3MC without any problems in a wide
range of applications. In addition to this, the M12 metal con-
nector has improved maintenance performance.

Discriminating Delicate Color Differences
The detection level indicators are lit according to the degree
of conformity between registered and detected colors. Deli-
cate color differences are discriminated by setting the thresh-
old to a superior level. (Fine discrimination is expected.)
Sensor errors that may be caused by minor tint differences or
dirt retention are prevented by setting the threshold to a lower
level. (Rough discrimination is expected)

Fine
1 discrimination
{ Rough
g discrimination

Threshold val

Output

Conversion of Color Data into RGB Analog
Data

The analog output type can control the color change history
and distribution in analog form. Different type discrimination

can also be performed without bank restrictions by CPU pro-
cessing.

Color Chart

B 'R
HRIEERATER

For details, refer to the standard sensing object.
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Ordering Information

Sensors
ON/OFF type [ Red light, Green light, Blue light
Model
Structure o’t‘j?p’)&; Shape Connection method Sensing distance NPN output ode PNP output
1 E3MC-A11 E3MC-A41
Built-in Amplifier
Type [160+10mm
4 E3MC-MA11 E3MC-MA41
1 E3MC-X11 E3MC-X41
Optical Fiber Connector type
Type Sensor I/0 connec- | | 20£4mm
4 tor (cable length 2 E3MC-MX11 E3MC-MX41
m) is supplied.
1 > £32-CC200 E3MC-Y11 E3MC-Y41
General-pur- [5mm *
pose Optical Fi-
ber Type E32-T16
) [ l200mm | ESMC-MY11 ESMC-MY41
\

* Distance where 11 colors of standard sensing objects can be discriminated. As a typical example, 9 colors can be discriminated when 12 mm is set. Please contact
us since the sensing distance should be defined.

Analog output type

Structure Sensing distance Model
Built-in Amplifier [160+10mm E3MC-A81
Type
Optical Fiber Type [l 20£4mm E3MC-X81

General-purpose Using E32-CC200

Optical Fiber Type [5+1mm ESMC-Y81
Accessories (Order Separately)
Sensor I/0O Connectors
Shape Model Quantity Remarks
E39-C1 2M (2 m) 1 pc. Supplied with the product.
E[DD:B: Please place an order
E39-C15M (5 m) 1PC | when extending the cable.
Mounting Brackets
Model Quanti- Remarks

For ESMC installation.

E39-L114 2| (Can be inclined to 15°)

E39-L115 1 For DIN track installation.
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ON/OFF type
Structure Built-in Amplifier Type Optical Fiber Type General-purpose Optical Fiber

E3MC E3MC E3MC E3MC E3MC E3MC

ftem Model AT MATH X1 MXCH YO MYCH
. . N Depends on the recommended fi-
Sensing distance 60+10 mm*1 20+4 mm ber. Refer to page AB- for details.,

Standard sensing object 2
Spot diameter 12 dia. ‘ 3-mm dia. -

Light source (wave length)

Red LED (680 mm), green LED (525 mm), blue LED (450 mm)

Power supply voltage

12 to 24 VDC +10%, ripple (p-p) : 10% max.

Current consumption

100 mA max.

Control output

Load supply voltage 24 VDC max., load current 100 mA max. (residual voltage NPN output: 1.2 V max.,
PNP output: 2.0 V max.) Open collector output type

Color discrimination mode

Mode C: RGB ratio detection, Mode I: RGB light intensity detection Switch selectable

Output type

Conformity output: Output is ON when the detected color coincides with the registered color.
Non-conformity output: Output is ON when the detected color does not coincide with the registered color.

Switch selectable

Mode selection

E3MC-11/-041
Mode A (Factory-set)

Control output (white)
O Not used (gray)
Bank selection input 1 (yellow)

Bank selection input 2 (green) ﬁ

External synchronous inputs (pink)

Ve (Brown)
0V (Blue)

Colors in parentheses are lead wire colors.

E3MC-M11/-M41
Mode A (Factory-set)

Control output 1 (white)
O Control output 2 (gray)
Control output 3 (yellow)

Mode B (for remote teaching)

Control output (white)

O Answer-back output (gray)
Remote control input (yellow)
Not used
External synchronous inputs (pink)
Vee (Brown)
0V (Blue)

Colors in parentheses are lead wire colors.

Mode B (for remote teaching)

Control output 1 (white)

O Control output 2 (gray) | 3 outputs

Control output 3 (yellow)

Control output 4 (green) <

External synchronous inputs (pink)

Ve (Brown)

0V (Blue)

Colors in parentheses are lead wire colors.

Answer-back output (green)

Remote control input (pink)

Vec (Brown)

0V (Blue)

Colors in parentheses are lead wire colors.

Remote control input
(B mode only)

The following control is performed according to the control signal input.
* E3MC-[011/-0410J Bank selection, remote teaching, or threshold selection
¢ EBMC-MJ11/-MJ410 channel selection, remote teaching, threshold changing

Answer-back output
(B mode only)

Load current: 100 mA max.
* NPN open collector output with a residual voltage of 1.2 V max.
* PNP open collector output with residual voltage 2.0 V max. (E3MC-(M)A41/-(M)X41/-(M)Y41)

Bank selection input
(1 output only)

Selected between 4 banks (switching with the bank selection input and select button) Bank selection input
response time: 50 ms max.

External synchronous input

Response time: 1 ms max. (Note that the 4 output type cannot be used when the B mode is selected)

Protective circuits

Protection from load short-circuit and reversed power supply connection

Response time

1 output type: Standard mode: 3 ms max., high-speed mode: 1 ms max. (switch selectable) 4 output type:
Standard mode: 6 ms max., high-speed mode: 2 ms max. (switch selectable)

Discriminating color
registration

4 colors can be registered, teaching system (threshold permits fine adjustment)

Timer function

OFF delay fixed at40 ms (ON/OFF switch selectable)

Ambient illuminance

Incandescent lamp: 3,000 lux max. Sunlight 10,000 lux max.

Ambient temperature

Operating: -20 to 55°C, Storage: -30 to 70°C (with no icing)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible fiber bending
radius

Varies with the type of recom-

. 10 mm min. mended fiber

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration (resistance) *3

Destruction: 10 to 55 Hz, 1.0 mm double amplitude or 150 m/s2 for 2 hrs each in X, Y, and Z directions
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Structure Built-in Amplifier Type Optical Fiber Type General-purpose Optical Fiber

e I - = A - R
Shock (resistance) *4 Destruction: 500 m/s? for 3 times each in X, Y, and Z directions
Protective structure IEC 60529 IP66 (with Protective Cover attached)
Connection method Connector type [sensor I/O connector (cable length 2 m)]
Weight (Packed state) Approx. 350 g ‘ Approx. 400 g ‘ Approx. 350 g

Case Zinc die-cast
Material COorzleerratlon PRI PES

Fiber head - ABS | -
Accessories Cross-shaped recess screw M5x6 (with spring washer), sensor 1/O connector (cable length 2 m),

instruction manual

*1. C mode, standard mode (response time), threshold: Distance range where 11 colors of standard sensing objects can be discriminated when
6 = 15° (E3MC-(M) ACL) or 6 = 10° (E3BMC-(M) XC) in the following figure in the standard mode.

L E3MC-(M)X[TJ
E3MC-(M)ACI] Fiber Head

g

L

“fe 60:10mm
6=15" 7\ I ¥
2222

Sensing object Sensing object
*2. Standard Sensing Objects

Color (11 Munsell color notation

standard colors)

White N9.5

Red 4R 4.5/12.0

Yellow/

red 4YR 6.0/11.5

Yellow 5Y 8.5/11.0

Yellow/

green 3GY 6.5/10.0

Green 3G 6.5/9.0

Blue/

green 5BG 4.5/10.0

Blue 3PB 5.0/10.0

Blue/

purple 9PB 5.0/10.0

Purple 7P 5.0/10.0

Red/

purple 6RP 4.5/12.5

*3. 0.75-mm double amplitude or 100 m/s2 when using a mounting bracket
*4, 300 m/s® when using a mounting bracket
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Rating/Performance

Analog output type

Structure Built-in Amplifier Type Optical Fiber Type General-purpose Optical Fiber Type
Item Model E3MC-A81 E3MC-X81 E3MC-Y81
Sensing distance *1 60+10 mm 20+4 mm 5 +1mm (When using the E32-CC200)
Spot diameter 12 dia. 3-mm dia. Varies with the recommended fiber.

Light source (wave length)

Red LED (680 mm), green LED (525 mm), blue LED (450 mm)

Power supply voltage

24 V DC +10%, ripple (p-p) 10% or less

Power consumption

100 mA max.

Control output

3 analog independent outputs (RGB) 0 to 10 VDC without output short-circuit protection

Resolution 300 mV max.
Load current 5 mA max.
Response speed 1.7 ms max.

Temperature drift

+0.3% FS/°C max.

Power restoration

100 ms max. after power-on

time

Calibration input A, B 24 \/\DC
Signal 1 ms (24 VDC, HIGH active)
Response time 600 ms max.

Calibration value

Terminal A: 10+£0.2V ‘Terminal B: 7£0.2V

Protective circuits

Reverse polarity protection

Ambient illuminance

Incandescent lamp: lllumination on optical spot: 1,000 lux max.

Ambient temperature

Operating: 0°C to 50°C, Storage: -30°C to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)

Permissible fiber bending
radius

Varies with the type of
recommended fiber

10 mm min.

Insulation resistance

20 M © min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration (resistance) *2

Destruction: 10 to 55 Hz, 1.0 mm double amplitude or 150 m/s? for 2 hrs each in X, Y, and Z directions

Shock (resistance) *3

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC 60529 IP66 (with Protective Cover attached)

Connection method

M12 dedicated connector type

Weight (Packed state)

Approx. 300 g Approx. 350 g Approx. 300 g

Case Zinc die-cast
Ma-
terial | Ce" PES
Fiber head ABS
Accessories Connection cable 2 m (E39-C1), instruction manual

1.

Distance range where calibration can be made with standard white paper (N9.5).

*2. 0.75 mm double amplitude or 100 m/s2 when using a mounting bracket
*3. 300 m/s? when using a mounting bracket

Use (Typical)

Detection of work color

——o T
L. DC
— o BEIRN
E3MC-81

L———( Terminal for calibration
A: A81, X81, B: Y81
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Output Circuit Diagram

NPN model
E3MC-011 (1 output type) E3MC-MI11 (4 output type)
Operation indicator £/ Brown Operation indicator 47 BrownCH1 CH2 CH3 CH4
8-level (orange) Q @ 8-level (orange) Q © 1 ]
1 detection 1 detection| 1
1 indicator N \F I indicator e Load
(green) thre White (green) AyWhite
4-level <—Control ~+—Control
bank 4-level G output - [Load
indicator channel 6} ray
(green) -—Not used/ indicator *{ -«—Control
Answer-back output (orange) output Load|
1 i Yellow | 12t024 | Main 4\Yellow 1 12t024
1 circuit Y VDC ! circuit 'é hd ~—Control vbC
Bank s/electlon N output
Green input 1/Remote Green
— control input =
S ~—Control output/
Bank selection Answer-back output
L Pink input 2/Not used L Pink
! \IJ External hd External synchronous
1 1 synchronous : : input/Remote control
input i
?Blue P! ,;\Blue input
PNP type
E3MC-341 (1 output type) E3MC-MC41 (4 output type)
Operatlon indicator Vé J\ ap_eratlon indicator _/; -
8-level (orange) HBrown 8-lovel (orange) OBrown
y detection 1 ,  detection ' L External synchronous
1 '(g?g:ear};)r ik (FS;(;%H}?”OUS ,  indicator Zﬁlg‘éﬁg‘ d " (I*mput/ﬂemote control
o input (green) indicator PO input
4-level ’ N Bank selecti (red) ’ Control output
bank NK selection ontrol outpu
in%?cator Green| [ input 2/Not used 4-level _K White Ut
3 ) channel 10
(green) Bank selection indicator
) input 1/Remote (orange) » Control output
H N.Iam' controlinput | 12 t0 24 \ Main A Gray —_ 1121024
1 circuit T vDC 1 circuit T vDC
Not used/
Answer-back output W Control output
- K | Yellow —_
Control output/
Answer-back output
Green —
1 1
! ; i i
,17\Blue ! ,;\Blue
T T CH4  CH3 CH2 CH1

Analog output type

Operation e o - Connector Pin Arrangement
indicator (orange) AM—¢- ()B’OW” DC24V
: £ : ] D
wegael QOO0
K Calibration A | Calibration B @ @
A
i Q
A (>Wh|te : ‘
N Note: Pin 8 in not
A used
' Main NG aan A pink '
1 circuit I/ Vv &) »(Rngl)og output
re
G
4D My @ reen ;’-\nalog)output
green
G
AM © ray Analog output
' 1 (blue)
! 1
,;\Blue ov
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Timing chart
ON/OFF type
Functlon_SWltch C_oIor Output transistor Timing chart
Conformity Selection Status
Sensing object | Same color | Different color | Same color | Different colorl Same color |
| | | |
ON ! , ,
_ Discrimination i | I | I I |
— result FF ! ‘ " "
| |
ON when colors Ext | oN Output on hold Output on hold
o xterna utput on hol utput on hol
coincide synchronous  OFF i i |
i input . .
(Upper side) cp | ON I yy I I I | |
otntrf OFF This status can be on hold by an " H
outpu external synchronous input. A
It will be released by setting the This status can be on hold so that unwanted
external synchronous input to OFF. color objects can be ignored while they are
passing the sensing range.
Object | Different color | Same color | Different color |Same colorI Different color |
| | | |
ON ! ! !
Discrimination ! ! I | I I |
result OFF ! ‘ " "
| |
ON when colors External N Output on hold Output on hold
. utput on hol utput on hol
= do not coincide synchronous  OFF | ll ‘_‘
. input ; .
(Lower side) ON 2 | |
Control . I I
tout OFF This status can be on hold by an L L
outp external synchronous input. A
It will be released by setting the This status can be on hold so that unwanted
external synchronous input to OFF. color objects can be ignored while they are
passing the sensing range.

Connectors (Sensor I/O connectors)

) ) ON/OFF type A mode Analog output
Model Internal Wiring Elc? Z\(I:II:’ E3MC-111, E3MC-MO11, E3MC-C181
' E3MC-[41 E3MC-M41 )
@ White | Output Output 1 Calibration B
Lead wire ® Brown | Power supply (+V) | Power supply (+V) | Power supply (+V)
color .
White ® Green _Bank selection Output 4 Analog output G
@\ Brown input 2 (green)
E39-C12M L0 ON! Green Bank selection
(2m) ®e 0 @ velow | @ | Yellow |. Output 3 Calibration A
input 1
E39-C15M ® O ®/ Gray
(5m) ©/ Pink ) Analog output B
Blue 5 Gray Output 2 (blue)
o 6 Pink External External Analog output R
Note: Pin 8 in not used. synchronous input | synchronous input | (red)
7 Blue | Power supply (0 V) | Power supply (0 V) | Power supply (0 V)
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Part Names/Functions

ON/OFF type

E3MC-ACT] (1 output Models)
E3MC-X1 (1 output Models)
E3MC-Y[I (1 output Models)
E3MC-MALTT (4 output Models)
E3MC-MX[17 (4 output Models)
E3MC-MY[1 (4 output Models)

Operation Indicator Operation unit cover

(Orange)

Lit when output is ON.
Under mode B,

the indicator will be lit
when mode B is started

or when the mode selector
is set to TEACH.

Detection Level Indicator

(Green)

Displays similarity level between

registered and detectable colors. Operation Indicator (Orange) _}
Lit when output is ON.

Detection Level Indicator (Green)
Displays similarity level between registered and detectable colors.

E.ﬁ Operation unit cover

| Threshold Indicator (Red)

[ Threshold Indicator (Red)
Displays threshold level.

Channel Indicator (Orange) — [ Dispiays hroshold fovel

Displays selected channels.
Lit when the output of each channel

l

Bank Indicator (Green)
Displays selected bank.

is ON.
TEACH button o |97 SELECT UP Button, SELECT UP Button, SELECT DOWN Bution"
: : SELECT SELECT DOWN Button Channel selection
Registers discriminating color. TEACH | Bank selection Threshold adjustment
@ 7 Threshold adjustment
TEACH button

Registers discriminating color.

Mode selector

Selects [TEACH], [ADJ],
or [RUN] mode.

Function Switch *

Color discrimination mode selection
Response time selection
OFF-delay timer setting
Conformity/Non-conformity output

1

Function Switch *

—— Mode selector Used to check the number of
Color discrimination mode selection
Response time selection

hannels that are indicated by
Selects [TEACH], [ADJ], ° P
mode. both the operation indicator and
OFF-delay timer setting

or channel indicator.
L J.' Conformity/Non-conformity output

* Function Switches (Setting of various functions)
The following settings can be made with the function switches. (Settings can be made in the mode or mode.)
(For the 4 output type, all channels are the target of settings.)

© @ Color Discrimination Mode Selection (Mode C is recommended for normal applications.)
ms)
C 3ms E Mode C: Color discrimination is performed according to R (red), G (green), and B (blue) ratio of the re-

flection light even if the sensing objects fluctuate up and down within the rated sensing range.

I:EE@H: m I (Mode I): Color discrimination is performed according to the light intensity. This mode ensures a

ims TMR = finer color (similar colors or neutral color such as white, gray or black) discrimination than mode C.
(2ms)

| | | 2.Response Time Selection (Note: Figures in parentheses are for the 4 output models.)
1M @ G @ 3 ms (6 ms): EBMC provides a stable detection of minute differences of color. Set the response

B time to

3 ms for usual applications.
1 ms (2 ms): EBMC will be in quick-response operation. Set the response time to 1 ms if high-speed
m response is required.
3. OFF-delay Timer Setting

B No indication: No timer setting
m TMR: A 40 ms OFF delay timer is set for control output.
4. Conformity/Non-conformity Output
B =: Output is ON when the detected color coincides with the registered color.
m #: Output is ON when the detected color does not coincide with the registered color.

Note: Each pin of the function switch is factory-set to the upper position.

Analog output type

Power indicator only
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Operation

ON/OFF type

| Setting Procedure ‘
1-output Models (ESMC-ACT VE3MC-X[TVE3MC-Y[ 1)

1. Bank Selection

[ oureur \

0

O

no0ooon
noooooo

@
[
o

»

{—

4
@)
g
s
g

5
i

g
|‘_.:|

=

ADJ

Set the Mode Selector to the mode and then select
the BANK using the SELECT button.

[ outPUT \
]

2. Color Registration

000o0oo

— ok 2
OUTPUT > el
== If col istrati Wgw
=3 color registration 0
B ES | 8P has not bzen com TE?C“ SELE%T
S BANK EDLE\ED - hd
S S No pleted, all red e T
== Dol Good | BV " €:))
| o | threshold indicators
¥ O~ . . P
! Pegistered object —— ' (red) flicker. All detection level indicators
WW @ (green) turn ON. At this time,
I Z i
the threshold is set to 4.
Locate the registered object at the detection point and press
the TEACH button.

3. Threshold Adjustment (If Required) Detection Level and Tolerance

As the detected color becomes closer to the registered col-

OUTPUT DEI . . : . .
H &S or (colors look alike), the number of lit detection level indi-
o = . . .
:0 =5 cators (green) increase. The control output will turn ON if
le) Sensor BANK ilj%l BLIP :
= the detection level (green) exceeds the threshold level
T O CSSLETT (i (red) and turn OFF if the detection level does not exceed
O¢ the threshold level. (For conformity output setting) Set the
y  Sensi bj TEACH— D— RUN . . . . .
g et D threshold to a higher level for highly-precise color discrim-
T ination or to a lower level to allow margins for discriminated
. . . colors (ignore minor tint differences, dirt retention or like).
Place the sensing object, press the SELECT button in the (ig )
mode, and make adjustment. (Adjustment can be De‘“""”ée' —
made without a sensing object.) The bank selected in the ] \‘I:I%; (] = %
mode is the bank selected in the or mode. / E = Tolerance / -
Operation - |:|~~i Operation - —
: indicator: = indicator: OFF ] \
Operation Iggft?(tnlor N | :]\ Igontrol ]
output: ON O ] I:If:hold output: OFF I ] I:ILe:hold
(o =) = ==

Detection level

noomooo

O =

-

-

1 -

200

30 mm

BANK | 4[] LEVEL]

THRESHOLD)

On

O l
TEACH

SELECT

TEACH TADJT RUN g

Make measurement in the mode. The registered color
can be selected with bank selection input.
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4 output Models (E3BMC-MACL/E3MC-MXCL/E3MC-MYL)

1. Channel Selection

ouTPUT

m==
1l SS
20 Bo
cH- (300 o=
o] | eue
OA
O (1)5&5&7 @2)
TEACH I
O~
TEACH: ADS RUN
o) GO
Set the Mode Selector to the mode and then select the channel us- (" ovreur A
) =]
ing the SELECT button. ==
1 -
OK lej ==
- 3 30 m=
2. Color Registration > EESEE R
A
( ourrur o \ H : O CSEE(I)T
m =i If color registration has e | S
== v
o J;E S | Bup Not not been completed, all oo
- 1300 5= [e) . . @
O |Sensor Sl i red threshold indicators
Good| o fiick
D oo 5 (red) flicker. All detection level indicators
TEACH
¥ o (green) turn ON.
% Registered object TEACH—] T —RUN f
@ The threshold is set to 4.
T

Locate the registered object at the detection point and press
the TEACH button. Detection Level and Tolerance

As the detected color becomes closer to the registered color
(similar colors), the number of lit detection level indicators
(green) increase. The control output will turn ON if the detec-
m tion level (green) exceeds the threshold level (red) and turn
OFF if the detection level does not exceed the threshold level.
(For conformity output setting) Set the threshold to a higher
level for highly-precise color discrimination or to a lower level
*\3 0) sf: (i to allow margins for discriminated colors (ignore minor tint dif-
i ferences, dirt retention or like).

3. Threshold Adjustment (If Required)

O
1100
oomooo

lo) 1 .
2]
- (300 =
O |Sensor it Ml BLIP
THRESHOLD)

TEACH |
v

' Sensing object

TeACH—] [’ —RUN Detection Level
———1— ) = =l ==
O — ¢ O —
ADJ |- Tolerance |
. . . . Operation - D****i Operation - 1
(Adjustment can be made without a sensing object) indicator: ON 1 "\ indicator: OFF [ :]\
The bank selected in the mode or mode will orput ON % % o Ui OFF % % Threshold
become the bank for the mode. - /:1

Detection level
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Operation
m For indicating detection level and thresh-
ouey == old value for other channels
ﬂié Eé Press the SE- v
OuT 4[] evel|
S WEU;T LECT button. @ @
= | e For checking m 52 o 52
ADJO*L which channel is ﬂ?ﬁﬁg ﬁ?éﬁg
m@w (i indicated 4L - %L i
Detection is made in the mode. ) D Tg)w Si SCH Si (i
The output ON/OFF status of each| pross the m@ww cﬁ)w
channel is displayed on the channel TEACH button
indicators. Double-displayed chan- Displays the channel the de- Displays the selected channel in (CH-
nels can be checked and selected by tection level of which is cur- OUT) (for three seconds) and indi-
pressing the button. rently indicated in (CH-OUT). cates the detection level and thresh-
(For three seconds) old value of the selected channel.

Registered Color Selection (Bank Selection Input) ‘
1-output Models Only

In the mode, bank selection can be made externally with the bank selection input 1 (yellow) and input 2 (green). The selected
bank is indicated by the bank selection indicator.

NPN (EBMC-A11/-X11/-Y11) PNP (ESMC-A41/-X41/-Y41)

Bank Input 1 Input 2 Bank Input 1 Input 2
1 OPEN OPEN 1 OPEN OPEN
2 GND OPEN 2 Vce OPEN
3 OPEN GND 3 OPEN Vce
4 GND GND 4 Vce Vce

External synchronous input function |

The measurement results will be directly output to the control output if the input from the external synchronous input terminal (pink)
is set to OFF. The output will hold the previous status if the input of the external synchronous input terminal is set to ON. External
synchronous input is valid in or mode. As for the 4-output models, this function applies to the output of all the channels.

Sensing object |

Same color | Different color | Same color | |Samecolor|

; ;
| |
i i
i i
| |
i i
| |
synchronous OFF

Output on hold
|\ ‘—
et | ‘ i |
inpu ON e i I | |
Control J This status can be on hold by an u ; ;
OFF yy

output external synchronous input.
It will be released by setting the
external synchronous input to OFF.

]
I I
ON !
Discrimination m
result OFF ! T

ON

External

Output on hold

This status can be on hold so that unwanted
color objects can be ignored while they are
passing the sensing range.
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Remote teaching (remote control function) \
Mode Setting
When using remote teaching (remote control function), you

The following is an example of ladder programming.

must set the Sensor to mode B. 00000 o] Noo0oa
Setting Method — 0ok | No2: 0006

etting vietho 00100 TIMO0O No3: 0009
Apply power to the Sensor while . No.5: 00015

A .
pressing the SELECT DOWN but- O O: END ['85&3%%‘1%0
e Others: Work bit

ton and TEACH button at the same O~ (i ore: OBt
time.

The following is an example of a timing chart of teaching after

Checking Method bank selection.

Whether the E3MC is operating in mode A or B can be checked Input detection Input detection
. . . . . . . [+——1.58 —=+ Aninterval 1.68 —=|
with the operation indicator after mode setting (indicated for 3 s) Remote 03s of 0 min.
ON
orin the mode. pom oFF O :
Operation in Bank 1 Bank |Sensing ’-Teaching Teahing|  Sensing
Mode A: ureur Mode B: bank 2. designated. seecing | restarts. ,spgciﬁfq restarts.
. " in ban .
Operation [m] Operation 05s t—03s 05s {035
indicator is OFF. indicator is ON. =] Answer-  on
= back OFF _‘ _‘
on |30 B2 output Answer-back output with Answer-back output with
ouT| 4[] Vel normal signal reception. teaching OK.
THRESHOLD) (No output if teaching fails.)
Note: 1.The Sensor is set to mode A before shipment.
2 .The current mode selected does not change after the Sensor is turned .
OFF. 9 3 Remote control of threshold adjustments through the PLC or
3. The remote control function is available in the mode or mode PT
only.

4 .When mode B is selected, the E3MC-M] has three outputs. In addition
to this, the external synchronous input function is unusable.
5 . The same switching procedure can be used for changing to mode A.

Input one of the following signals as a remote control input.
Only when the signal is accepted properly, the threshold is

changed and an answer-back output is provided for 0.3 s .
Remote Teaching Method

No. Control signal All EBMC models Threshold level
- - - - - and indication
| 1 ] Remote teaching with manual input through a mechanical switch | 035035035 =
— : 5 N
Short-circuit the remote control input for 1.5 s or more to either of the follow- ¢ lov 0 — Threshold 1 selected. | — [ Tolerance 1
) ) ) OFF — [ Tolerance 2
ing terminals according to the E3MC model. 0% 060 00 [ = Toerance 3
35 065 O-
NPN type (E3MCLT11) Connected to GND (blue) 7 v T Threshold 2 selected. | [ % IZ:Z:::E:;
PNP type (E3MC-141) tsrr\fnritr;mlrcun to Vcc (Brown) OFF % 1 Tolerance 6
e al. 0.3s 0.3; [ Tolerance 7
8 098 Threshold 3 selected -~
| 2 ‘ Remote control of teaching and bank selection through the PLC or PT ‘ N/, ] ‘
OFF
Input one of the following signals as a remote control input. 035085 000
Only when the signal is accepted properly, an answer-back 9 | oNn | Threshold 4 selected.
output is provided for 0.3 s . OFF —
038 065 , 065,
No. Control signal E3MC-J E3MC-MCI] 10 | oy — I ! Threshold 5 selected.
"~ 03s Channel 1 OFF
1 ON Bank 1 selected.
OFFJ:I— selected. 0.35 0.3 09
1 | oy T %% | Threshold 6 selected.
06s o1 1
o | o RS Bank 2 selected. | C12Mne! 2
OFF selected. 0.6 0-35035
12 | on — O Threshold 7 selected.
%0.95—'«
3 ON Bank 3 selected. Channel 3 OFF
o selected.
FF
%1.23—'«
4 ON Bank 4 selected. | Not used.
OFF
15—« To the selected To the selected
5 ON:_ bank channel
OFF Teaching Teaching
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The following is an example of ladder programming for setting
control signals. Full control of the E3MC is possible using this
function together with function 2.

00000 TIM00O
| | | 05000 IM000, TIMOO1, TIMOO2 set values

(XXXX, YYYY, 22ZZ)
No.1: (0000, 0000, 0003)
|t ;'Q’;(‘;g‘(’ No.2: (0000, 0000, 0006)

No.3: (0000, 0000, 0009)
T000 TIM0O1 No.4: (0000, 0000, 00012)
i } No.5: (0000, 0000, 00015)
(
(
(
(

oo ||

i

05001 No.6: (0003, 0003, 0003)
1 TIMoo1 | No.7: (0003, 0006, 0003)
H #YYYY | No.8: (0003, 0009, 0003)

i

No.9: (0003, 0003, 0006)

T001 TIM002
I ) @ No.10: (0003, 0006, 0006)
H ‘ ’ No.11: (0003, 0003, 0009)
2 No.12: (0006, 0003, 0003
0500 TIM002 ( )
i #2227
05000
i | 00100
05002
—
Input: 00000
END Output: 00100
Others: Work bits

Note: 1.The admissible error of each signal pulse is +0.1 s max.
2 .A minimum interval of 0.6 s is required between signals.
3. Threshold 4 is set after teaching.

Analog output type
Setting Procedure for Setting the E3MC-MAL81

Mounting Output Circuit Dia- Power- Calibration Detec- Other Acces-
- - - - | . - .
gram on tion start sories
Start detection after making setting in order of the above.
Calibration |
This sensor has a calibration function that sets the output voltages of Precautions

RGB to the same value using the standard white. For the A and X
types, use the No. 4 terminal (yellow) to set the output values to 10
V. Forthe Y type, use the No. 1 terminal (white) to set them to 7 V.
(® Set the standard white to the detection position.

@ Input a 24V 1 ms or more signal to the calibration terminal.
(® It takes about 600 ms to make calibration.

® Check the RGB outputs.

(® Remove the standard white and start detection.

¢ If the color used for calibration operation is other than white-
based colors, the operation is canceled to return to the pre-
vious status since the outputs cannot be set to the same
value.

* Note that if the No. 1 terminal (white) is used to perform the
calibration operation of the A or X type, the output values
are set to 7 V and its capability cannot be exhibited fully.

* If the No. 4 terminal (yellow) is used to perform the calibra-
tion operation of the Y type, the operation will be insufficient
since output compensation cannot be made. Therefore, al-
ways use the No. 1 terminal (white).
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Correct Use

Common to ESMC series

Design

Power Reset Time

E3MC is ready to sense an object in 100 ms after power-on.
Therefore, use the devices connected to E3MC 100 ms after
power-on. If the load and E3MC are connected to different
power supplies, always power on ESMC first. Especially for
fine detection after power-on, warm up the system for about
15 minutes.

Power OFF

The E3MC may output a single pulse when the control power
supply is turned OFF. If EBMC is connected to a timer or
counter to which power is supplied from an independent pow-
er supply, EBMC will be more likely to output a single pulse
when the control power supply is turned OFF. Therefore, sup-
ply power to the timer or counter from the same power supply
for the E3MC.

Technical Guide

Detection of Metal or Glossy Objects

The color detection capability will be improved by changing
the mounting angle of the Sensor so that regularly reflected
light will not enter. The mounting angle of the ESMC-(M)XJ
can be adjusted about 10° with its mounting holes.

Z==
7 Z
Sensing object

E3MC-(M)YLT]
(Reflective fiber)

\
\

\| ~5t020°
WW/ 7

Sensing /object

On the other hand, sensing objects such as metal or trans-
parent plastic cases may be detected by allowing regular
reflection.

Detection of White, Gray or Black Objects

When registering white, gray, black or other neutral-color ob-
jects, change the color discrimination mode to the
mode to achieve a more stable intensity discrimination.

External Light

The E3MC may malfunction if it directly receives external light
interference. Provide a cover to shut-out such external light in-
terference.

E3MC
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Adjustment of Sensing Distance of General-purpose Optical
Fiber Type

Unlike the EBMC-A or ESMC-X, the EBMC-Y may require ad-

justment of its sensing distance depending on the reflection

rate. This also applies to the through-beam type.

Bring the fiber head as close as pos-
sible to the object and conduct
teaching.

OK | No

(All detection level indicators (All threshold indicators (red)
(green) turn ON) flicker)

Excessive light. Move the head
away from the object and find a
position where teaching is accept-
ed. The distance slightly away
from this position is the optimum
distance.

Move the head away by approxi-
mately 20% of the sensing dis-
tance.

DIN Track Mounting/Removal with the E39-L115

Mounting

1. Attach the E39-L115 Mounting Bracket to the E3MC with
four M5 screws.

Actually pass an object to check
whether it can be detected or not.

ESMC

/
Mounting bracket
E39-L115 \ /
\/
V
M5 screws

2. When mounting the E3MC to the DIN track, loosen the M3
screw of the Mounting Bracket and slide part A in the direc-
tion indicated by arrow (@.

M3 screws
\

DIN track
4. Press the EBMC in the direction indicated by arrow (3 and
slide part A in the direction indicated by arrow @ until the
Mounting Bracket correctly engages with the DIN track.

l@

M3 screws
\

“) E}INIrack
5. Tighten the M3 screw of the Mounting Bracket to secure the

Mounting Bracket.

(Dismantling)
Loosen the M3 screw of the E39-L115, press the ESMC in the
direction indicated by arrow (5) and slide part A in the direction
indicated by arrow (6). Then lift up the ESMC in the direction
indicated by arrow (7) to remove the E3MC with the E39-
L115.

Others
EEPROM Error

If a write error occurs (the buzzer beeps and the operation in-
dicator and bank indicator flicker) due to power-off, static elec-
tricity or other noise during write to EEPROM, perform
teaching or threshold level setting again.

Protective Cover
Tighten the operation cover to a torque of 0.2 to 0.3 Nm to en-
sure proper waterproofing.

Built-in Amplifier Type

installation

Tightening Force

For case installation, tighten it to the torque of 2.3 Nm max.

Sensor isntallation

This Sensor does not have the mutual interference preven-
tion. When performing precision detection, use the Sensor
with a cover for protection against disturbance light to ensure
that the beams of incandescent and fluorescent lamps do not
enter the fiber head and lens surface directly.

Optical Fiber Type

Installation

Tightening Force

For head installation, tighten it to the torque of 0.54 Nm max.
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Handling the Fiber Unit

* Do not pull or press the Fiber Unit.

* The bending radius of the fiber should be not less than the
admissible bending radius given in Ratings/performance.

¢ Do not bend the fiber within 20 mm from the head or ampli-
fier coupling portion.

T
0 mm max.

* Do not give compression or load.
Fiber Unit

/ /Nylon wire holder

-

* The Fiber Head could be break by excessive vibration. To
prevent this, the following is effective:

A one-turn loop can
absorb vibrations.

General-purpose Optical Fiber Type

Design

Definition of Sensing Distance of a Reflective Fiber

* The sensing distance of reflective fiber is the sensing dis-
tance of the Sensor located obliquely to the sensing object
as shown in the following illustration.

* Set to C mode and standard mode (response time), and
threshold set to the standard level with an inclination angle
of 20 degrees

E32-CC200, etc.

\\ Sensing dist¢

Sensing object

Recommended Fiber: Reflective Optical Fiber
The following optical fibers are recommended for use with the
E3MC-(M)YL.

Model Sensing distance*1
E32-DC200 5 mm
E32-CC200*2 5 mm
E32-D32L*3 4.5 mm
E32-D11L 5 mm

*1. Distance where 11 colors of standard sensing ob-
jects can be discriminated. As a typical example, 9
colors can be discriminated when 12 mm is set.

*2. The fiber to be inserted into the emitter is indicated
with white lines. Insert the amplifier fiber into the low-
er emitter section.

*3. The fiber to be inserted into the emitter is indicated
with dotted yellow lines. Insert the amplifier fiber into
the lower emitter section.

Recommended Fiber: Through-beam Fiber
The following optical fibers are recommended for use with the
E3MC-(M)YL.

Model Sensing distance
E32-TC200 30 mm
E32-T11L 60 mm
E32-T16 200 mm
E32-T17L 1.1m

* Distance where red, yellow and blue films can be discriminated stable.

Mounting

Insertion

The inserted Fiber Unit comes in contact with the internal rubber
packing first. Insert the Fiber Unit further unit it comes in contact
with the innermost end.

Sensor installation
Tighten the Fiber Unit with a screwdriver to a torque of 0.2 Nm.

Fibers

Among the recommended fibers, the E32-CC200 and E32-D32L
have white or dotted yellow lines on the fiber to be inserted into
the emitter. When using the E3MC-(M)Y[L, insert the fiber with
the line into the emitter section at the bottom of the amp.

E3MC
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Common to Fiber Units

Mounting
Tightening Force

* The tightening force applied to the Fiber Unit should be as
follows:

(Screwed type) (Columnar type)
Mounting bracket Flat or pan head set screw
Toothed washer (M3 max.)
[ L] 59 5
Lock nuts
(provided with
the E3MC)
Fiber Units Clamping torque
M3/M4 screw 0.78 Nm max.
M6 screw 0.98 Nm max.
2-dia. column 0.29 Nm max.
3-dia. column 0.29 Nm max.
E32-T16 0.49 Nm max.

* Use a proper-sized wrench.
\ )

Cutting Fiber

* Insert a fiber into the Fiber Cutter and determine the length
of the fiber to be cut.

* Press down the Fiber Cutter in a single stroke to cut the fi-
ber.

View hole

* The cutting holes cannot be used twice. If the same hole is
used twice, the cutting face of the fiber will be rough and the
sensing distance will be reduced. Always use an unused
hole.

Connection

* Do not pull the Fiber Unit with force exceeding 9.8 N or
press the Fiber Unit with force exceeding 29.4 N. The fiber
is so thin that the utmost attention will be required to handle
the fiber.

* Do not bend the end of the Fiber Unit.

20 mm max.

Y

Fiber Unit Amplifier Fiber Unit Amplifier

20 mm max.

* Do not apply excess force on the Fiber Units.

Fiber Unit

/- Nylon wire holder

O

* The Fiber Head could break by excessive vibration. To pre-
vent this, the following is effective:

A one-turn loop can
| i
absorb vibrations.

Tape
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Sensors
E3MC-ACT
_ Mounting Dimensions
E3MC-MALL Side Mounting
E3MC-A81 /Two, 5.5 dia.
iver+—30.4 — 28—
Receivel 473(-)% 60 39— w28 Four, M5 holes on both sides
Emiter - ‘ L (depth: 5.5) Bottom Mounting
] Four, 5.5-dia.
P C— © 1 ‘ J/ holes
321{77 = 402 332 - ;1
\ / 15.2 P m PR sz l { i
Optical + g N
axis M12 connector i
E3MC-A11 a3 28
T
+— 21
] :
Four, M5 hol "
(depini85) CAD file E3MC_01
E3MC-XJ
E3MC-MX[1]
E3MC-X81
T
Two, R1.65 l«— 39— =f«—2g8 —+  Four, M5 holes on both sides
) [+20-+~—30 mounting holes ‘ /(depth: 5.5)
Sensing face (9.1 x 22.9) 125 ;
Receiver T ’ {} th
Emitter T
30 ’\‘\ 102 532
15.25 - B
l L] / } m_l—’ N I15.Zl
E3MC-X11 4 B5as VA Sensing head 6.0 dia. optical fiber ‘ M12 connector
B 3.3-dia. mounting holes ~ (heat-resistive ABS) 100 o d jength: 1m) i SN
il f
R d 24,1
Mounting Dimensions (Fiber Head) Mounting Dimensions
2-M3 (Amplifier Unit) Bottom Mounting Four, M5 holes
—o—d- Two, 5.5 dia. Four, 5.5-dia. holes (depth: 5.5)
115 t ) T ff ) # f
28 —»| ' ! 21
. '
PPN CAD file E3MC_02

E3MC-Y[IO . . 98
ESMC-MYLT) O P
E3MC-Y81

E3MC-Y11

[«—30.4 —|
Two, 2.4 dia.
holes | —1—
L
t
21
I
15.2 ﬁ
T
-
12.6

7.9

Receiver

Emitter

39—»«—28 —
° T

Two, M2.6 x 6

Four, M5 holes on both sides
(depth: 5.5)

S
- © © }
I | H 40.2 532
C 3 15.2 l \
M12 connector
43 28 —|
}
o— 21
o 0 i

Four, M5 holes (depth: 5.5)

Mounting Dimensions
Side Mounting

Two, 5.5 dia.

ot

Bottom Mounting
Four, 5.5-dia.

L
. [
1=

CAD file

E3MC_03

E3MC
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Fiber Units

Accessories (Order Separately)

Sensor I/O Connectors 6 dia
E39-C1 2M (included) i
E39-C1 5M i ) o=
15*# ‘ 8.8dia. g ¢ gia.
f«—— 255 —»|
—27 12 —| [— 20 —
42 L* |

*E39-C12M:2m
E39-C15M: 5 m

CAD file E39_38

* Attached to the product.

Mounting Brackets
A-314
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Distance setting laser photoelectric sensor

F3C-AL

Even in a reflective background such as

SUS, a stable detection of work of any col-
or is possible by simple distance adjust-

ment.

- %
[l
P

Clear red spot ensures easy setting.

With its wide setting range 150 to 700 mm, F3C-AL is compat-
ible with standard conveyors. In the setting distance of 700
mm, the distance can be set easily with a 1.5x4 mm red spot.

700mm

Secure detection of shiny surface

Ensures stable detection of a 45-degree shiny surface. Detec-
tion of pouches, laminated packages or like minimizes setup
change time.

Unaffected by a shiny background.
Insensitive to shiny objects in the background, the Sensor can
be installed in any place.

Small Black/White error:
1% (Setting distance 300 mm),
3% max. (Setting distance 500 mm)

A little black/white error saves adjustment time during setup
change.

Full hysteresis detection range 0.5% max.
(for white paper)

6-turn adjuster ensures ease of adjustment.

A-248
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Application

Detection of food being transferred Detection of wafers through view port
i (Reflective model)

Since it is a reflection
type, a viewport is
OK with one place!

The cup of yogurt

Detection of the object
between 150 to 700 mm max.
on the conveyor.

Ordering Information

Sensors 1 Red light
Connection . . . Model
Shape method Sensing/Setting range Operating mode NPN output PNP output
‘120 ‘150 700 mm
. . | | Setting range | .
Pre-wired with o ‘ nght-ON/Dark-ON cable F3C-AL14-M1J F3C-AL44-M1J
M12-connector : : connection selectable
! Sensing distance |
' 120t0 700 mm !
Accessories (Order Separately)
Mounting Brackets Sensor I/O Connectors
Shape Model Quantity Cg_ble spec- Shape Cable type Model
ifications
. 2m XS2F-D421-D80-A
Straight
E39-L40 1 Standard | type 5m XS2F-D421-G80-A
cable P 2m XS2F-D422-D80-A
L type VLl —
P & 5m | 4con. | XS2F-D422-G8O-A
, om | ductors | XSoF-D421-D8O-R
Robotcable | Straight
(for vibra- | type 5m XS2F-D421-G80-R
tion res;s- o°m XS2F-D422-D80-R
tance Lt
ype 5m XS2F-D422-G80-R
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ltem Model

F3C-AL14-M1J \ F3C-AL44-M1J

Sensing

120 to 700 mm (White paper 100 x 100 mm) (Setting distance 700 mm)

Setting range

150 to 700 mm (White paper 100 x 100 mm)

Spot Diameter

1.5 x 4 mm (Setting distance 700 mm)

Photoelectric
(light emission wavelength)

Semiconductor laser diode (red) (670 nm) JIS Class 2

Power supply voltage

10 to 30 VDC [ripple (p-p) 10% included]

Current consumption

30 mA max.

Control output

Load supply voltage 30 VDC max., load

current 150 mA max. (residual voltage: 2 V max.)
NPN open collector output type, Light-ON/Dark-ON
cable connection selectable

cable connection selectable

Load supply voltage 30 VDC max., load
current 150 mA max. (residual voltage: 2 V max.)
PNP open collector output type, Light-ON/Dark-ON

Protective circuits

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Response time

Operation or reset: 10 ms max.

Sensitivity adjustment

6-turn adjuster

Ambient illuminance

Incandescent lamp/Sunlight: 5,000 lux max.

Ambient temperature

Operating: 0°C to 40°C, Storage: -25°C to 60°C (with no icing or condensation)

Ambient humidity

Operating/Storage: 35% to 85%RH (with no condensation)

Insulation resistance

20 M ©Q min. at 500 VDC

Vibration resistance

10 to 55 Hz double amplitude 1.5 mm or 300 m/s? for 2 h in each of X, Y, Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC Standard IP40

Connection method

M12 connector joint type (standard cable length 200 mm)

Weight (packed state) Approx. 80 g
Case
Material ABS -
Lens Acrylics
Accessories Adjusting screwdriver, Laser warning label, instruction manual

A-250
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Characteristic data (typical)

Parallel operating range Black/White error Short distance characteristic chart
g 4 ,?10'0 Sensing object | \ £ 800 Setting distance  700mm EZZ
£ R 1> White paper: reflectivity 90 % E 150mm 1
>q; 3 / P - 5 Black paper: reflectivity 5 % § 700 ?
g | 5 s - v
§ 2 7 275 4 600 % %
4 / Al 700mm _z 500 % %
= : / /
0 — _E% 5.0 400 % %
: —
\ 300 400 500 600 700 / /
-1 00N 200 istance X (mm) 300 % %
-2 25 / 200 % é
\ / % 185mm
-3 V / 100 4 Di
4 o _ o 90mm 50mm 70mm
150 200 300 400 500 600 700 White paper Black paper
Setting distance (mm) Materie
Hysteresis
g ! Sensiﬁg objec& ‘
o White paper: reflectivity 90 %
§ Black paper: reflectivity 5 %

o
o

Black paper /
1.0 ‘

%
/ White paper
//

0 100 200 300 400 500 600 700

Setting distance (mm)

F3C-AL A-251



Output Circuit Diagram
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NPN output
Operating status of . Cable con- L
Model output transistor Timing chart i Output circuit
=T ] 10 to 30 VDC
Light 3 #
jindicator 1
1 (red) 1
Incident :|
Interrupted
Light ON X
Indicator
) (red) OFF _:l_ Connect @ | 3 =
Light ON Output ON to @ or dis- ]
transistor
o OFtF connect . Operation selectable
Load perate - -
(Relay) Reset—:— .
(Between 1 and 4) Connector Pin Arrangement
C O
® @
®
F3C-AL14-M1J
- - 1 10 to 30 VDC
Light ’ ;
1 indicat 1
i ! red ! 150 mA
Incident (red) . J
Interrupted —:I— @
Light ON ~
i(ndliﬁator OFF c ® < g 4
re onnect © ?
Dark ON Output ON 0® ' ov
transistor OFF:|—|: :
Load Operate Operation selectable
(Relay) meset [ -
(Between 1 and 4) Connector Pin Arrangement 10 to 30 VDG
OO
® O
®
PNP output
Model Dty st'atus a Timing chart Cable'con- Output circuit
output transistor nection
/; - 4\ 10 to 30 VDC
Light Stability T
yindicator indicator Tz !
. 1 (red) (green) 1
Incident _|
Interrupted —:I— Main IJ‘\ \
inqai .
. (rec) OFF Connect ® | 3
Light ON Output ON to @ or dis- ] ov
transistor Qg connect (2. )
Load Operate Operation selectable
oal - -
(Relay) R t—:|— .
ese(Be‘ween 3and4) Connector Pin Arrangement
O]
@ O
®
F3C-AL44-M1J = p—
. ) 4\ 10 to 30 VDC
Light Stability T
1indicator| indicator Sz !
1 1
Incident :| (red) (green) _L L
Interrupted Main 150 'T'A Tooa
Hgﬂ:tator OC’):I’\:I ‘ cireuit max. (Relay)
(red) Connect 2 1
Dark ON Output ON :l_l: 0 @. 1 ov
transistor  ofFf .
Operation selectable
Load Operate - -
(Relay)  Reset .
(Between 3 and 4) Connector Pin Arrangement
© O
® O
®
Connectors (Sensor I/O connectors)
Terminal No. Cable core Class | Wire, outer | Connector Application
— wire jacket color
® A ‘Elavrﬁx\/; Brown [O) Power supply (+V)
@@@ ] Blue. For White ® Operation switching
lac
- DC Blue ® Power supply (0 V)
XS2F-D4271-D80-]
X82F-D427-D80-7] Black ® Output
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| /\ Warning

Be careful not to expose your eyes directly to the
laser beam or to the light reflected by a mirror-
smooth object.

The laser beam emitted from the laser has high
power density and its entry to your eyes may
cause blindness.

Laser safety

The laser safeguards have been stipulated for laser equip-
ment in and outside Japan. The following gives brief descrip-
tion for use in Japan.

The JIS C6802 Standard stipulates safety preventives that
must be taken by the user according to the laser product
class. (The outline is given in the following table.)

User's Requirements

Class Class 3B
Class 1 | Class 2 el Class 4
Item 3A 3B* 3B
Connect the re-
mote interlock of
the laser beam to
Using remote . the emergency
interlock Not required main interlock, the
interlock of the
room, or the inter-
lock of the door.
Do not keep the
’ key in the lock
Key control Not required when the laser
beam is not used.
Used to protect
Beambreaker Not required people from acci-
or attenuator q dental radiation by
the laser beam.
Post a proper warning sign on
Warning sign Not required the door to the room where
9sig q laser beam equipment is in-
stalled.
The laser beam must be terminated and, as a rule,
Beam path Not re- | must be enclosed. If the laser beam is exposed,
P quired | the vertical height of the beam must not be the
same as that of the eyes.
Appropriate optical elements
Mirror must be securely attached
e Not required and you must be able to con-
trol the optical elements dur-
ing laser radiation.

Use eye protectors
except in special,
specified locations.

Eye protect Not required

) Wear protection clothes if exposure of
CPII;)(;LeeCStIOH Not required the skin to the laser beam may exceed
the MPE of the skin.
- . The laser system must be operated by
Vil Not required only properly trained people.

* 5 mW or less in the visible range

Classification of F3C

Class 2

Handle laser equipment in accordance with the following pre-
cautions.

* Do not look into the beam.

* Do not disassemble the product. Doing so will release the
laser beam to wander around.

Please obtain or prepare the "Laser product safety standards"

on your own responsibility.

Labels related to laser
The following warning label is applied to the side face of the
photoelectric sensor.

LASER LIGHT
DO NOT LOOK DIRECTLY INTO THE BEAM!
NOT EVEN THROUGH OPTICAL
INSTRUMENTS.
LASER PROTECTION CLASS 2
Pout < 1mW 670nm

For use in Japan, change the above label for the one that
meets the JIS Standards.

A

-
=

L—Y%
E-LEOZECFBNTE
Max. TmW 60usec
F&EL—Y 670nm
Uy E

JIS C 6802 1997

Handling Instructions

F3C radiates a visible-light laser. Do not look into it directly.
Use F3C so that the light path of the laser beam is terminated.
If there is a mirror-smooth reflector in the light path, confine
the beam away from the reflected light path. If F3C must be
used with the light path open, avoid placing the light path on
the eye level.

F3C-AL
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Correct Use

Design

Power Reset Time

The Photoelectric Sensor is ready to sense an object in 300
ms after power-on. Therefore, use it 300 ms after power-on. If
the load and Sensor are connected to different power sup-
plies, always switch on power for the Sensor first.

Wiring Considerations

Load short-circuit protection

* The F3C-AL has load short-circuit protection. If a load short-
circuit or like has occurred, the output turns OFF. Therefore,
recheck the wiring and switch power on again. This resets
the short-circuit protection circuit. Load short-circuit protec-
tion is activated when a current of 1.8 times or more of the
rated load current flows. When using an L load, use the one
the inrush current of which is less than 1.8 times of the rated
load current.

* Do not use the input power exceeding the rated voltage. Do-
ing so can cause damage.

* Do not shorten the load with the open collector output. Oth-
erwise, damage might be caused.

* Run the wiring of F3C separately from the high voltage and
power cables.

* Avoid wiring them together or running them within the same
duct. Doing so may get them induced, causing a malfunc-
tion or damage.

* For extension of the cable, use a 0.3-mm? or more cable
and run it within 50 m.

Dimensions (Unit: mm)

Mounting

¢ Install the photoelectric sensor so that the sun, fluorescent
lamp, incandescent lamp or any other strong light will not
enter the directional angle range of the sensor.

¢ If Sensors are installed face-to-face, ensure that no optical
axes cross each other. Otherwise, mutual interference may
result.

* Use M4 screws to mount the unit.

* When mounting the case tighten it to the torque of 1.2 Nm
max.

Miscellaneous

Operating Environment

* Avoid using the Sensor in a strong disturbance light (e.qg. la-
ser beam or arc welding beam) or strong electromagnetic
field.

* Depending on their material and/or shape, some objects
may not be detected or may be detected with low accuracy.
(Mirror-smooth material, transparent material, material of
extremely low reflectivity, object smaller than spot diameter)

Sensors Stapility_in(_jicator (green) CAD file F3C_01
F30'AL1 4-M1J Lilght |nd|ce‘1torged)
F3C-AL44-M1J 00@‘ L=
- Emitter ‘Distance adjuster
‘.‘;;.{“\\ —| 8 |- 32—
] 47 m .
H R Termi- -
’ €i}* nal No. Specifications
Jl 1 +V
9 5 L-ON/D-ON
' 90 selection
Rae, 3 ov
Bl 42 | [Three,
,,?:ﬁq 4 Output
"--""l!y 4.2 dia.
s < Note. L-ON when 1-2 are connected
Sttt Receiver D-ON when 2-3 are connected
L) s 4 @ inyl-insulated round cable of 4 dia.
‘ 4 cores conductorStandard length:
4 37— 200 mm
Ny ~——45—
1*3 DAy
i N

Accessories (Order Separately)
Mounting Brackets
A-314
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Optical Fiber Glossy Object Sensor

E3X-NL

OMmRON

Utilization lightwave technology has inno-
vated glossiness detection. OMRON's
glossy object sensor can discriminate a
wide variety of glossiness differences. The
fiber-optic system has achieved the small,
non-contact models.

Employs OMRON's unique FAO (Free Angle Optics)
technology which enables delicate sensing of object

glossiness without influence from colors and patterns.
Transparent films on boxes and labels on transparent films
can be detected

hort-range small spot

Long-range

The teaching system ensures easy adjust-
ment just by pressing the button.

@® Adjustment man-hour saving
type requiring only a one-time
pressing of the button

@ Teaching system only re-
quires to push the button, en-
suring sensitivity adjustment
without individual differences.

Two different types of fiber heads meet a wide range
of applications.

Two different fiber heads are available.

According to applications, you can choose the short-distance,
small spot type ideal for detection of small objects or the long-
distance type that can perform in-line standard detection.

Short-distance, small spot type Long-distance type
E32-S15-1/-2 E32-S15L-1/-2
Ideal for precision detection Resistant to object shake and

and small object detection. enables in-line standard detec-
tion.

tOiSmm

Small spot in 2 mm dia.

I20 Ty

Adopts the pulse-ON system that is insensi-
tive to disturbance light

The emitter (red LED) in the fiber head uses a pulse-ON
system to minimize the influence of disturbance light. The
Sensor provides stable sensing characteristics if disturbance
light occurs from fluorescent lamps in-line.

Amplifier Units
E3X-NL11

A-256
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Application

Short-distance, small spot type

Detection of tacked labels

Detection of grease or adhesive on parts

Detection of pipe, can or similar joints

Long-distance type

Detection of on-bottle labels insensitive to
distance variation or object inclination, en-
abling label detection on conveyor line.

Detection of shrink tubes Transparent shrink
tubes can be detected stable.

Detection of sealing tape

Principles for Glossiness Detection by FAO
First, the light from a red LED passes through a polarizing fil-
ter so only the S wave is emitted.

If the detectable object is glossy, the S wave is reflected reg-
ularly and is transmitted as is to the Fiber Receiver 1.

If the detectable object is not glossy, there is more diffuse re-
flection, thus the polarization direction is randomized and a P
wave is generated.

The S and P waves are divided by the FAO (special polarized
beam splitter), the waves travel to their respective fiber receiv-
ers, and the variation in the glossiness is determined by com-
paring the two received signals.

Received fiber 2
(P wave only)

Received fiber 1
(S wave only)

Sensing
object

S wave: vertical
P wave: parallel

Fuzzy Teaching Function Backs up Stable Detection

Supported by the fuzzy teaching function if objects have no
difference in glossiness. If the glossiness difference goes be-
low than the minimum sensing level, the microprocessor in

thg gmpllfler determines the dIS-‘ Differenca in
crimination means automatically. fg/ht energy
Distinction means

Difference in
grossiness

Sensed by light energy difference
like an ordinary mark sensor.
(When 2-point teaching is select-

ed)

Measures against Double Refraction

There are transparent films and transparent plastic objects that
change the direction of polarized light when it passes through
the transparent films and transparent plastic objects. This is
called double refraction. Using the optional rotary mounting
bracket (E39-L109), the sensor unit can be inclined 45 degrees
to take measures against double refraction.

(Example) Metal cylindrical object coated with transparent film

Metal cylindrical

‘ The object can be sensed smoothly when
the angle of the sensing head is either 0° or 45°.

E3X-NL
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Sensors
Amplifier Units

Connection
method

Shape

Model

Pre-wired type

E3X-NL11

Fiber Units 1 Red light
Sensor type Shape Sensing distance Fiber length Model
0.5m E32-S15-1
©® [10=3mm
< 1m E32-S15-2
Reflective model
0.5m E32-S15L-1
[120+7 mm
1m E32-S15L-2
Accessories (Order Separately)
Mounting Brackets
Shape Model Quantity Remarks
Can be used with the fiber unit
E32-S15-01. Mounting bracket vari-
able in rotary angle (0°, 45°) for sta-
E39-L109 1 ble detection of transparent films
(double-refractive objects) on
glossy objects such as metal or
glass plates.
Covers
Shape Model Quantity Remarks
Attached to the amplifier unit
E39-G9 1 E3X-NL11. Please pIape an
order when the protective cover
is damaged or lost.

A-258
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Rating/Performance

Amplifier Units

ltem Model

E3X-NL11

Light source (wave length)

Red LED (680 nm)

Power supply voltage

12 to 24 VDC £10%, ripple (p-p) : 10% max.

Current consumption

100 mA max.

Control output

Load supply voltage 30 VDC max., load current 100 mA max. (residual voltage 1 V max.)
Open collector output type (NPN output) Light-ON/Dark-ON switch selectable

Answer-back output

Load power supply voltage 30 VDC max., load current 100 mA max. (residual voltage 1 V max.)
Open collector output type (NPN output)

Remote teaching input

Purple and blue (0 V) are connected when remote input turns ON: 0 V short-circuit current 1 mA max. Purple
and blue (0 V) are disconnected when remote input turns OFF: Open or 9 V min. (max. input voltage 24 V).
Note that the input is valid only when remote RUN/TEACH selection input (across pink-blue) is provided.

Protective circuits

Protection from load short-circuit and reversed power supply connection

Response time

Operation or reset: 1 ms max.

Sensitivity adjustment

Teaching system

Timer function *

OFF-delay fixed at 40 ms

Ambient illuminance

Incandescent lamp: 3,000 lux max. Sunlight 10,000 lux max.

Ambient temperature

Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5-mm double amplitude or 300 m/s® (approx. 30G) for 2 hrs each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC 60529 IP50 (with Protective Cover attached)

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state)

Approx. 200 g

Case PBT (polybutylene terephthalate)
Mate-
rial Cover Polycarbonate

Mounting Brackets | Stainless steel (SUS304)
Accessories Mounting bracket, instruction manual

* The OFF-delay timer can be reset by setting the switch.

Fiber Units
Sensing method Reflective model
Features Short-range small spot Long-range
Item Model E32-S15-1 E32-S15-2 E32-S15L-1 E32-S15L-2
Sensing distance 1 8;_Zgomnr1nm()white paper, white glossy plastic igi;omnTm()white paper, white glossy plastic
Min. sensing object 0.5-mm 2-mm

Sensing object angle

Glossiness determination is possible at + 4°
inclination from the mounting hole (at sensing
distance of 10 mm)

Glossiness determination is possible at + 7°
inclination from the mounting hole (at sensing
distance of 20 mm)

Spot diameter

Approx. 2-mm dia./approx. 2-mm dia. (at sensing
distance of 10 mm)

Approx. 15-mm dia./approx. 4-mm dia. (at sens-
ing distance of 20 mm)

Ambient temperature Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)

Ambient humidity Operating: 35% to 85%RH, Storage: 35% to 90% RH (with no condensation)

Permissible bending radius 4 mm min.

Protective structure IEC 60529 IP50

Fiber length 500 mm 1m 500 mm im

Weight (Packed state) Approx. 50 g Approx. 60 g Approx. 80 g Approx. 90 g
Sensor case Heat-resistant ABS resin

Material Sensor window transparent glass Acrylics

Fiber cladding

urethane

E3X-NL
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Characteristic data (typical)
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Glossiness vs. Operating Range (Typical)
E3X-NL11 with E32-S15-[

Glo

E3X-NL11 + E32-S15-01 (X direction)

ssiness vs. Angle (Typical)
E3X-NL11 + E32-S15L-[1 (X direction)

<140 T T =140 T <140 T T
& Sensing object: 40 x 20 mm |:| 2 Sensinglobjac H:d‘ 2 Sensing object: H:‘
2 ] - - — a 40 x 20 mm
8120 Bioo| 0¥20MM ||~ 8120 i
% ‘ ‘ c - % White glossy plastic
] ' 3 [\ \ ]
o Oomm — m
2100 Set distance %100 ' %100 4 \
2 / | 2 I . , \ 2 / \
% 80 White glossy plastic | g 80 White glossy plastic % 50
60 ' ‘ 60 60
40 White drawing paper 0 I White\d:a‘“ing paper \ 40 /I White drawing paper \\
20 ' 20 «l L 20— 4
| | 0 0
0 5 10 15 20 25 -10 -5 0 5 10 -10 -5 0 5 10
Set distance (mm) Angle () Angle ()

E3X-NL11 with E32-S15L-00

E3X-NL11 + E32-S15-01 (Y direction)

E3X-NL11 + E32-S15L-CJ (Y direction)

<140 T T 3140 T <140 T
& Sensing object: 40 x 20 mm |:| &;/ fgnSIzng object: 2 \+ Sensing object:
@ X 20 mm 7]
8120 Vas N i 2150 2 120l 40 x 20 mm
< ‘ < ‘ £
S Set distance o /\ﬂnmy § ‘20mm /\
5100 100 100
) ) o
> 2
E 8 = 80 \ . . '% " P White glossy plastic
i i (] ite glossy plastic °
g White glossy plastic \\ 2 White glossy pl & /
60 T 60 60
White drawing paper \ l \
s . White drawing paper
40 N y 40 / White drawing paper \ 0 / \
20 2017 N 20 r 1 \
0 0
0 10 20 30 40 -15 -10 -5 0 5 10 15 -15 -10 -5 0 5 10 15
Set distance (mm) Angle (*) Angle (°)
Output Circuit Diagram
NPN output
Output transis- - Mode selec- N
Model Timing ch . . ircui
ode tor Status g chart tion switch Output circuit
Incident ’—
Light T
indicator
(orange) OFF ==
Light ON Output — ON LeON Operation A A Stability
transistor OFF — indicator indicator
Load  Operate , (orange) (green)
(eg. 1oy
Reset  (Between brown and O 121024
: " black terminals) . L 12t
T: OFF delay timer M Answer-back output
The change for 0 or 40ms (fixed) is possible. i 4 o IJ T P vDC
,  Teaching circuit NN
E3X-NL11 ,  indicator NI N
Incident o (red/green)
_‘ | ,L Blue
Light T Remote
indicator Pink RUN/TEACH
g;angle) OFF ' input Remote
pu ON Purple teachin
Dark ON transistor OFF_:_ DeON | . inpull ¢
1eoa?e\a )Operate o o o
y)
g Reset  (Between brown and
T: OFF delay timer ~ Dlack terminals)
The change for 0 or 40ms (fixed) is possible.
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Glossiness

When light is applied to the sensing object, the reflected light
is generally a mixture of regular reflection components and
diffuse reflection components. Glossiness is directly propor-
tional to the light intensity of the regular reflection compo-
nents. In JIS, the glossiness of a glass plate surface having
1.567 reflectivity is defined 100 as the basis of glossiness.
Glossiness of Typical Object Sensed by E3X-NL11 + E32-

S15

1,000

Glossiness

100
1. White paper
2. Brown corrugated cardboard L
3. Paper gummed tape —
4. White glossy paper (individu- /
al packages for OMRON /

sensors) 10 —

5. Blue mount paper for label

6. Transparent label on blue

mount paper

7. Glossy plastic

8. Transparent glass (t=1 mm)

9. Gold printing ink (Gold part
of Cabin Mild Box)

10. Metal mirror surface (SUS 2 s 4 5 6 7 8 s 10

mirror surface)

Sensing of Transparent Objects with Rotating Fiber Unit
Mounting Bracket

There are transparent films and transparent plastic objects
that change the direction of polarized light when it passes
through the transparent films and transparent plastic objects.
When E3X-NL senses these transparent films and transpar-
ent plastic objects on glossy background objects, such as
glossy paper or metals, E3X-NL will not sense these objects
smoothly in case of an incorrect angle of the sensor head. The
most suitable angle of the sensor head varies with the trans-
parent object. The angle of the sensor head can be, however,
0° or 45° for the smooth sensing of such transparent objects
due to the characteristic of polarized light. There is no need
for the angle to be midway between 0° and 45°. E39-L109,
which is sold separately, is a mounting bracket that rotates to
angles of 0° or 45° and enables E3X-NL to sense such trans-
parent objects smoothly with its sensing head set at 0° or 45°
without changing the sensing positive.

Object no.

Nomenclature:

(Example) Metal cylindrical object coated with transparent film

Metal cylindrical object
coated with

.~ transparent film ™|

Sensing head

The object can be sensed smoothly when the

angle of the sensing head is either 0° or 45°.
Fuzzy Teaching Function
E3X-NL in two-point teaching operation will perform fuzzy
computation using the difference in glossiness and the differ-
ence in light energy between the two teaching points to deter-
mine the thresholds setting with E3X-NL. As shown in the
following table, if there is only a small difference in glossiness
but there is a large difference in light energy between the two
teaching points, the thresholds set with E3X-NL will be deter-
mined by the light energy values.

Taught Taught
Difference Difference
in glossiness in light energy Discriminating method

between two
teaching points

between two
teaching points

Large Large Discriminated by glossiness.

Large Small Discriminated by glossiness.

Small Large Discriminated by light energy.
Discriminated by glossiness. A
teaching error will result if the dif-

Small Small ference in glossiness and that in

light energy are both less than the
sensing levels of E3X-NL.

Large

Discriminated by glossiness

Difference in glossiness

Fuzzy discrimination of glossiness and light energy

Discriminated by light energy

AN

Teaching error

Small Large

Difference in light energy

Countermeasures against Teaching Errors Resulted with
Transparent Labels on Sheets
The material of the sheets must not be too glossy.

Stability indicator O G Operation indicator
(green) (orange)

Teaching indicator

(red/green) Teaching button
Operation mode - MTEAOCNH:% Mode selector
lect D.ON- T‘MEP{OFF-
selector ok i

E3X-NL
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L.ON— E? I
D.ON—

format with the operation mode selector
(L.ON/D.ON).

Operation
Sensitivity setting
| Two-point teaching One-point teaching
Pro Pro
ce- . . ce- . .
dur Setting Operation dur Setting Operation
e e
1 ) Locate the sensor head within the sensing 1 TEACH-= Move the mode selector to the [ TEACH
distance. TISILE";{ O?:':: t position.
Press the teaching button with one of the
2 RUNTEAg:: 1 Move the mode selector to the | TEACH sensing objects or the background object
TIMER L OFF— position. located under the sensor for sensing.
Press the teaching button once with a 2 3
sensing object located under the sensor — -
as shown in the following illustration. Teaching indicator ... Lit red
The built-in buzzer beeps once.
a Move the mode selector to the po-
sition. 1-point teaching setting is complete
Object TEACH- as soon as the first object passes.
3 ! 3 | mun on- J
TIMER ™ OFF— Teaching indicator ... Lit red — Lit
green
Base
3 4 LON- Select the desired operation format with
— - D.ON- P I the operation mode selector (L.ON/D.ON).
Teaching indicator ... Lit red
The built-in buzzer beeps once.
With an object absent (ground), press the
TEACHING button (second time).
Object
2
4 If teaching is OK
Teaching indicator ... Lit red — Lit green
The built-in buzzer beeps once.
If teaching is NG
Teaching indicator ... Lit red — Flickers
red
The built-in buzzer beeps 3 times.
2
Change the object position and setting
distance again and make setting in order of
1to 4.
Move the mode selector to the po-
5 TEACH- sition. Sensitivity setting is complete.
Tu\jlég OC;’:: \ Teaching indicator ... Lit green — Extin-
guished
Light Dark
6 Select the desired operation
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| Correct Use

Fiber Units

Installation

Tightening Force

For the fiber unit installation, tighten it to the torque of 0.3 Nm
max.

Fiber Connection and Disconnection

E3X-NL amplifier has a push lock. Connect or disconnect the
fibers to or from E3X-NL amplifier using the following proce-
dures:

1. Connection

After inserting the fiber into the Amplifier, push the lock button
until a click sound is heard so that the fiber is securely con-
nected.

Lock button

Fiber insertion mark

2. Disconnection

Ensure to press the push lock again to unlock before pulling
out the fiber, otherwise the fiber may be deteriorated.

(To maintain the fiber characteristics, remove the fiber after
making sure that the lock has been released.)

Locked
Lock button

Unlocked

Fv—‘

3. The fiber must be locked or released in a temperature
range of -10° to 40°.

Since face-to-face isntallation of the fiber units may cause

mutual interference, mount them so that the optical axes of

the sensors are not opposed.

Monting the sensor

If two or more sensors are used, face-to-face installation of
the fiber units or the regularly reflected light from the sensing
object may cause mutual interference. At this time, adjust the
fiber units to be mounted at the angles where the light of each
sensor is not received by the fiber unit of the other sensor.

@ For adjustment
Two-point Teaching and One-point Teaching
Refer to the following information to select the most suitable
sensitivity setting method for the application.

Sensitivity
setting method

Two-point teaching

One-point teaching

Difference

In general, use 2-point teach-
ing. The fuzzy teaching func-
tion (refer to Technical Guide)
is activated to set the optimum
algorithms automatically,
drawing an operation level just
about between the two points
taught.

One-point teaching should
be performed for the sens-
ing of different objects on a
single background object or
a single type of objects on a
variety of glossy back-
ground objects.

The operating level will be
set 15% above or below the
teaching point, depending
on the glossiness of the first

sensing object.
The fuzzy teaching function
is not activated for 1-point

Selection of Teaching Point(s)

Two-point Teaching

If E3X-NL is used to sense sensing objects that are only a little
different in glossiness from the background object and the
sensing objects have color patterns, the difference in glossi-
ness among the inks on the sensing objects may influence the
sensing operation of E3X-NL. Therefore perform two-point
teaching with E3X-NL at a place where E3X-NL can sense the
sensing objects smoothly while considering the characteris-
tics of glossiness versus distance of E3X-NL if the sensing po-
sition of each of the sensing objects is different from each
other.

One-point Teaching

If E3X-NL is used to sense sensing objects different from
each other in glossiness on a single background object, per-
form one-point teaching with E3X-NL using the background
object. If E3X-NL is used to sense identical sensing objects on
a variety of glossy background objects, perform one-point
teaching with E3X-NL using one of the sensing objects.

Operation Level Setting and Control Output for One-point Teaching

Vth selection

+15%
Teaching
v

Glossiness

(L-ON)
o
2

o
]
Rl

Control output

"TEACH mode RUN mode

#15% Vith on
Teaching upper side
Y

Glossiness

(L-ON)

Control output
°)
b
b

TEACH mode RUN mode

E3X-NL
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Remote teaching function

In remote teaching, the remote RUN/TEACH input signal is
used for teaching instead of the mode selector and the remote
teaching input signal is used instead of the teaching button.

Pro-
ce- Operation
dure

1 | Set the mode selector to [RUN].

The following signal conditions must be given as remote
teaching input conditions.

Brown +V

Black Control output
Orange Answer-back output

- Purple Remote teachinginpul—

@ If there is a teaching error after performing remote two-
point teaching with E3X-NL, try performing remote two-
point teaching again. If the remote RUN/TEACH input is
set from L to H after the teaching error, the thresholds set
with E3X-NL will not be refreshed.

(@ When remote teaching is not performed, cut the pink and
purple wires at the root of the cable or connect them to the
+ side (+V) of the power supply, and cut the orange wire
at the root of the cable or connect it to GND (0 V).

(® About 1 s after remote teaching is over, the Sensor is
made ready to detect an object.

Pink Remote
{ RUN/TEACH input

2 Blue 0V

(Remote 2-point teaching)

T2*
T1+ 1.0t01.3s T1, T2, 1.0t0 1.3s T1

[p— [ —

Remote
RUN/TEACH input L

Remote H ‘ ‘
teaching input L

H 0.5 0.5
Answer-back output

L
(If teaching is OK.)

0.58| 0.5s| 0.5s 0.5s|

Answer-back output
(If teaching is NG.) 0.1s—>t+>r=0.1s

* Note: T1 must be 20 ms minimum and T2 must be 500 ms minimum at the time of remote
teaching.

(Remote 1-point teaching)

T2*
T1* 1.0t0 1.3s T

[ p—

Remote
RUN/TEACH input L

Remote H
teaching input L
|
H 0.5s,
Answer-back output
L

Miscellaneous

EEPROM Write Error

If a write error occurs (buzzer beeps, red and green teaching
indicators flicker at the same time, operation and stability indi-
cators flicker) due to power-off, static electricity or other noise
in the teaching mode (until the initial operation level compen-
sation completion of teaching without object), perform teach-

ing again with the unit button.

Note: If a memory error occurs, the red and green teaching indicators flicker at
the same time and the stability indicator flickers, unlike the teaching error.

A-264
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Sensors

Amplifier Units
E3X-NL11

With Mounting Blanket Attached
Vinyl-insulated round cable of
4 dia. 6 cores conductor
cross-sectional area:

0.3 mm?; insulation diameter:

Operation  Stability . .
indicator indicator (/A) 1.04 mm Standard length: 2 m
— \r‘ )
1 10
{ ﬁ_u ¥
*’10~8‘L* * Mounting brackets can be used on the A side.
——24.9 —~|
‘6.2
Three, 22 % ’—
2.5 dia.( = [ .
: *# 33 = 325
1] i
i <<
13.7
N {)ULH h 1
P 2 1 38
[«7+—~4.15 41 224 16202 -»| [
13-+ 348— 61
Two, 3.2 dia. mounting holes ~ Stainless steel (SUS304)
Two, mounting holes
Mounting Holes S L
2-M3 j
. # [E=*
£0.2 —~|
] 5.4
34—t
224 —={+-16:02 |
CAD file E3X_02

Fiber Units
Short-distance, small spot type
E32-S15-0

Mounting Holes

2-M3
8 x 15.6) Sensing head
= Receiver O
13.2:02
2 500 mm (E32-515-1)
1 m (E32-S15-2) —|

wo, 3.3 dia. mounting h
Window

[+-15x15

r—m—»«m»‘ |7
H

g LI

]
<
—mr—o ol
Opttical fiber 6 dia. /

E32_56

CAD file

Fiber Units
Long-distance type
E32-S15L-0

Sensing surface (18 x 35) Sensing head Mounting Holes

f+—20.4—| 47 2-M3
~—20 " =153 —m"—"22 —~|
/| Receiver ‘/ %,ﬁ e 15x15n]
T @ \ [+ 22:02 —»| b7
/| .
& 1T
| 40 N & 1
! T 500 mm (E32-S15L-1)
\ 215 © 1m (E32-S15L-2) ———|
e/ I
Emitter >0
Window Two, 3.3 dia. mounting holes ) ||
9.5 Optical fiber 6 dia. E
Sleeve
CAD file E32_57

Accessories (Order Separately)
A-314

E3X-NL
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Transparent bottle sensor

E3S-CR62/67

Ideal for detecting transparent glass and
plastic containers

OMmRON

ce

Stable operation even if container interval is shortened for higher productivity.

Stable detection of 5 mm gaps that previ-
ous regression reflection models were un-

able to detect because of a speed increase

for higher productivity.

b

.of 7 -

Bottle detection seen from the upper side

5mm

Application
Count of the number of bottles
Positioning of a bottle, and stopping

Emission element
Light emission
diameter: 0.3 mm

Lens

Conventional

Transparent
Glass Bottles’

Reflection beam
diameter

\
!

i

T

|
Approx. 15 mm

|

Transparent
Glass Bottles’

Emission
beam
diameter

T

R

Reflection beam
diameter

The conventional
reflector

Cube size

3.8 mm

Clear glass sensor E3S-CR62/67

Reflection beam

Emission element
Light emission
diameter: 0.15 mm

Lens

diameter

Transparent
Glass Bottles!

~— ¥
5mmi OK :
|
/_\ 4 |
Transparent ‘ T
Glass Bottles Reflection beam
Emission diameter
beam New reflector
. Cube size
diameter 0.92 mm

A-266
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Application

Narrow pin interval detection Wide detection range. Stable detection Stable detection of ampules and
Stable detection of 5 mm gaps that are not even at long distances. other small containers.
gqe;(ejgtlzble by previous regression reflection Use of hyper-point LED as light source Visible spotlight for easy adjustment.

(1/2 light emission diameter of previous models)
enables stable long-distance detection.

We significantly increased the S/N ratio to enable a stable detection of PET bottles and vari-
ous other transparent containers

Problem 1 - Clear glass sensor E3S-CR62/67

NG - Adoption of the coaxial retroreflective model
' Stable detection can be carried out also to the transparent bottle of various form and surface states.
A state without a transparent bottle

Reflector

Sensor Received Reflection beam width
element Emission beam widthl
| :
L
T
Polarized filter _| 4 1 | }
JLIL ——
_y I
The Chattering by Pin hole Emission element| Al the reflected light is received. t
the angle of a bottle —
Corner cube

A state without Reflection beam width Light is certainly intercepted by the transparent bottle. Reflector

S i N
a transparent bottle Emission beam widthi Reflector oreer SIZ(:éﬁd \ Transparent Glass BIeS 3
|
Sensor ['e mission ¢ | \
element 1
!
T t
| ! \ Polarized filter
| | -
T
Il T L
| ‘ 1 E Pin hole " | / A 2
PR Emission efmgnt
Received clement|  Received light -

Refraction of the lens effect of a bottle

(Example)

Using E39-R6 (The characteristic in a short distance)

8 E3S-CR62/67

Conventionalmodel

T T T Distance
100 150 200 250 (mm)

. . Using E39-R1 (The characteristic in a long distance)
A part of emitted light is received.

The increase light by
a transparent bottle

Transparent Reflector 1.4

Glass Bottles, N ? E3S-CR62/67

Sensor [ Emission

Conventional mo

 Distance (mm)

I T T T
t] The increase light by refraction of 2 200 400 600 800 1000
the lens effect of a bottle
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Sensors [ Red light
. Sensing distance
t h t thod Model
Sensor type Shape Connection metho Reflector E39-R6 Reflector E39-R1 ode
Retroreflective Pre-wired type ‘ ‘ E3S-CR62-C
Models [1250mm — T
Connector type ‘ ‘ [250mm] E3S-CR67-C

* Values in parentheses indicate the minimum required distance between the sensor and reflector.

Accessories (Order Separately)

Reflectors

Name Sensing distance Model Quantity Remarks
250 mm E39-R6 1
Reflectors
1 m (250 mm) * E39-R1 1
* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Mounting Brackets
Shape Model QtLijtil/ n- Remarks
E39-L103 1 Supplied with the product.
E39-L87 1
Sensor I/O Connectors
Cable Shape Cable length Model
Straight 2m XS2F-D421-DCO-A
5m . XS2F-D421-GCO0-A
Standard cable 3-wire type
2m XS2F-D422-DCO0-A
L-shape

5m XS2F-D422-GC0-A
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Rating/performance

Sensor type Retroreflective Models (M.S.R. function)
ltem Model E3S-CR62-C | E3S-CR67-C

250 mm (When using the E39-R6),
1 m (250 mm)*1 (When using the E39-R1)

Standard sensing object | 30 mm dia. X 150 mm glass tube (thickness: 1.8 mm)

Sensing distance

Directional angle 210 6°
Light source (wave length) | Red LED (660 nm)
Power supply voltage 10 to 30 VDC, ripple (p-p) : 10 % max.

Current consumption 40 mA max.
Load supply voltage: 30 VDC or less; load current 100 mA or less (residual voltage: NPN output
Control output 1.2 V or less, PNP output 2 V or less); open collector model (NPN/PNP output switching) light ON / dark ON
switching
Protective circuits Load short protection, reverse connection protection, mutual interference protection function
Response time Operation or reset: 1 ms max.
Sensitivity adjustment 2-turn endless adjuster (with indicator)
Ambient illuminance Incandescent lamp: 5,000 lux max. Sunlight 10,000 lux max.
Ambient temperature Operating: -25°C to 55°C, Storage: -40°C to 70°C (with no icing or condensation)
Ambient humidity Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)
Insulation resistance 20 M Q min. at 500 VDC
Dielectric strength 1,000 VAC at 50/60 Hz for 1 minute

Destruction:10 to 2,000 Hz,1.5 mm double amplitude or 300 m/s? (approx. 30G) for 0.5 hrs each in x, y,

Vibration resistance and Z directions

Shock resistance 1000 m/s? (approx. I00G) 3 times each in X, Y, and Z directions
. IEC Standard IP67 NEMA 6P IEC Standard IP67 NEMA 6P
Protective structure . ) . . .
(restricted to indoor use) *2 (restricted to indoor use)

Connection method Pre-wired models (standard length: 2 m) Connector type
Weight (Packed state) | Approx. 115 g Approx. 80 g

Case Zinc diecast

Lens Acrylics

Mate- | Display opera- Polyethyl sulfon

rial tion panel
oL il Stainless steel (SUS304)
Brackets
Accessories Brackets (with screws), adjustment driver, operation manual

*1. Values in parentheses indicate the minimum required distance between the sensor and reflector.
*2.  NEMA (National Electrical Manufacturers Association) Standard
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NPN output
Model Daizrlliy stgtus e Timing chart que SElEEE Output circuit
output transistor switch
ndent - - - 1 10 to 30 VDC
Int ted Light Stability Brown o
Light " errupc;eN !indicator/ # indicator J PNP output o) \1|/
b h A
Light ON |(rr1g(|jc)ator OFF —:l— LeON i transistor : ‘Load current
Output ON (LIGHTON) |, (red) 220 Main NPN and PNP | -0- Control output
wansistor  OFF i circuit | output selector ;& P
Load  Operate NPN output  “f~ :
(Relay)  Reset : | transistor 40 L Blue ov
E3S-CR62-C (Between brown and black) I \%
E3S-CR67-C - == -
X * Please make a changeover switch into the NPN side.
Incident ]:|
Interrupted .
Light ON Connector Pin arrangement
indicator
o1 DeON C O
Dark ON (red)
Output ON (DARK ON) ® o
transistor QFF :l_I: ®
Load ~ Operate Note: Pin 2 is not used
(Relay)  Reset ' '
(Between brown and black)
PNP output
Model Daizrlliy stgtus e Timing chart que SElEEE Output circuit
output transistor switch
Incident
Interrupted —:l— Light Stability ,{\ Brown 0to30VDC
Light ON jindicator#?  # indicator J pnp output \[’
. indicator OFF LeON ! transistor 420 !
Light ON (rech) LigHTon) |l L
Output ON ( ) | (red) reen) \rain T
transistor  QFF _:l_ i circuit output selector : oo Control output
Load Operate N 1
(Relay)  Reset ' | tNPN,";“p”‘ y o R {Load current
E3S-CR62-C (Between blue and black) ! ransistor fJa\ Blue ov
E3S-CR67-C | - - - h g
Incident * Please make a changeover switch into the NPN side.
Interrupted —:l— N
Light ON Connector Pin arrangement
indicator
OFF — 1 DeON S4O)
Dark ON (red)
Output ON (DARK ON) @ O
transistor  QFF :I_I: ®
Load Operate Note: Pin 2 is not used
(Relay)  Reset . .
(Between blue and black)
Connectors (Sensor I/O connectors)
Class Wire, outer | Connector pin | Application
Terminal No. Brown @ +V
® 3 N Brown For DC - ® -
® ® = L} -Blee Blue ® ov
® O Black Black @ Output
XS2F-D421-DCO-A Note: Pin 2 is open.
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Nomenclature:

Stability indicator @ ) sexs Light indicator (red)
(green) S o
PNP ON I}
NPN and PNP -
output selector * 1 . @ Sensitivity
(N — ) adjustment volume

L-ON-D-ON W @ :

changeover switch * 2

*1. Output transistor switching is possible by means of NPN/PNP output
switch.
*2. Operation mode can be switched using L«ON/DsON switch.

Operation

Sensitivity adjustment
The light source switch and reflective plate can be moved horizontally and vertically to set them in the center of the illumination
area of the red incident light indicator lamp, allowing the operator to check whether the green stability indicator lamp is illuminated.

Sensing object Detection state Sensitivity adjuster Indicator state Adjustment procedure
ON ON
. \N_ 7/ \N_ 7/ Turn sensitivity control from minimum to
Tg:ssplegfent pin or Without sensing object (@l O O maximum and set at point where incoming
glass p > <] D 24 7N 7N light stabilizes.
Min Max Stability indicator Light indicator
(green) (red)
ON ON If the object is larger than the lens diameter, set
. . \N_ 7/ \N_ 7 the sensitivity control to the maximum setting. If
Opaque object ngg:gggted, object ‘@l O O the object is the same size or smaller, turn the
PA '~ 7N 7N sensitivity control from minimum to maximum
Min Max Stability indicator Light indicator and set at point where incoming light stabilizes.
(green) (red)
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| Correct Use

Design

Fuzzy mutual interference prevention

* If the light source switches for the reflective plates are ar-
ranged in a row, light from a neighboring light source switch
may be received, causing erroneous light reception signals
and errors.

* The fuzzy reciprocal interference prevention function moni-
tors interference light for a certain period of time before illu-
mination, and gathers data on the strength of the
interference light and the frequency of incidence. It then de-
termines the risk of error due to these two factors using
fuzzy logic and controls the timing of illumination to reduce
the risk.

(When risk is low)
¢ Light is emitted after interfering light is gone.

Interference

light s N—

sesetl | I | | N | N
(In case of high risk)

e Light is emitted after shifting to a gap
of interfering light.

Interference
light
"
Emission H ” H— H
pattern [

Bottles
In some cases, factors such as the shape of a bottle prevent

stable detection. Please confirm that a correct detection is
performed before use.

p——

Wiring Considerations

Cable

* An oil resistant cable is used to ensure oil resistance. Avoid
repeated bending of the cable.

* The bending radius should be 25 mm or more.

Avoiding Malfunctions

When using a photoelectric switch with an inverter or sub-mo-
tor, be sure to connect FG (frame ground pin) and G (ground
pin). If not connected, errors may result.

Installation

Sensor installation

* When installing a photoelectric switch, avoid tapping with a
hammer. This may damage the water resistance function.

* Use an M4 screw, tightened to a torque of no more than
1.18 Nm.

(When using the mounting bracket)

* To set the sensor on the mechanical axis, use the optical
axis locking holes.

* When it is not possible to mount on the mechanical shift,
move the photoelectric switch vertically or horizontally so
that it is located in the center of the area illuminated by the
incident light indicator lamp. Verify that the stability indicator
lamp is on.

(Direct installation)
Install the photoelectric switch as shown in the following dia-
gram.

Tighten M4 screw Tighten M3 screw

P

Two, 4.5 dia. through holes
® For adjustment
Light axis adjustment
Adjust the optical axis of the clamp to the direction of detec-
tion object approach. The optical axis of the photoelectric
switch is the same as the mounting axis of the clamp, en-
abling easy adjustment.

Optical axis locking hole
By fitting screws into the optical axis locking holes, the mount-

ing bracket is set onto the mounting shaft of the mounting
bracket.

Four M4 optical
=,/ axis lock holes

Optical axis
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Dimensions (Unit: mm)

Sensors
Retroreflective Models

Pre-wired CAD file E3S_49

With Mounting Blanket Attached
E3S-CR62-C 9
57 Vinyl-insulated round cable of 4 dia.
3 cores conductor cross-sectional area:

Optical axis 0.2mm?3; insulation diameter:
—15.9 —+—12.9—~| | ens (10.3 x 10.5) 1.2mmStandard length: 2 m

Il =7 /]
Optca f——zi) - g_i 2{)20.4%{—%

=Ny
==

\
222 : Mounting Holes

Receiver, Emitter ﬁ 2-M4
A ] ¥
| 42 92 20

™

T —— -
U ‘ ‘ N i l ?
T X 254 —]
42 ‘ 2 Stainless steel
ainless steel
12,9 =129 | (5Us304)
25.4
Stability indicator (green) 31
7.2 Light indicator (red) 43.8
4.4 T«z.z
il }
) Tss b ' !
Wi 58
o3 ‘ 20.2 1 B 3 3 l
32.2 I
gy-= . [ E
£ N2/ B |
(A)* 1 12
M3 x5 2-M4 O O b
I
«~——23.2 (31) 1T5
* Mounting Bracket can be attached to side A.
Connector type With Mounting Blanket Attached CAD file E3S_50
E3S-CR67-C .
57
Optical axis
+—15.9 —==—12.9—| Lens (10.3 x 10.5) Mi12
L= — <
P ™I F— [ ] } }
Optical - - 20 20.4
axis 1 Aj I]
: | | _—
p= I —
22.2 " Mounting Holes
Receiver, Emitter >.M4
/] Yo e e 3 20
— — | 42 92 B
N | ‘ S J
T N le—25.4
42 ‘ \4: Stainless steel
ainless steel
2.9 1291 | (sUS304)
25.4
Stability indicator (green) 31
7.2 Light indicator (red) 438

B o8
Lol £ (ap ol -

——232 (31) 15

* Mounting Bracket can be attached to side A.

Accessories (Order Separately)
A-314

E3S-CR62/67 A-273
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Transparent Object Detection Sensor

E3S-R

@®Senses glass wafers and LCD glass circuit boards.

ce

Applications

Sensing of Glass Wafers and LCD Glass Circuit Bottles

Reflector Glass wafers

Ordering Information

Sensors 1 Red light
Sensor type Shape Connection method Sensing distance Model

yp P 9 NPN output PNP output

Horizontal Pre-wired E3S-R11 E3S-R31

= E3S-R1 E3S-R
Retroreflective —>E} Connector type im ) 3S-R16 3S-R36
Model I 100!

odels Vertical | Pre-wired (100mm] E3S-R61 E3S-R81

@ =1 |conmector type E3S-R66 E3S-R86

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
Note: Stable detection may not be possible of some glass wafer materials. Be sure to test whether the work can be detected.
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Accessories (Order Separately)
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Reflectors
Name Sensing distance Model Quantity Remarks
Reflectors Refer to ratings/performance E39-R1 1 Supplied with the product.
Clamps/Other
Shape Model Quantity Remarks
E39-L69 1 Inclluded as an accessory for the
horizontal model.
E39-L70 1 Inclt_Jded as an accessory for the
vertical model.
Sensor adjuster: Easy mounting
E39-L93 One set and aqjustment on aluminum frame
and rail of conveyors and other
equipment.
E39-L97 1 Horizontal protective cover clamp.
Z
JI ’ E39-L98 1 Vertical protective cover clamp.
{
Note: 1.If a through-beam model is used, order two
: . Mounting Brackets for the emitter and re-
E39-L60 1 Contact mounting plate: Accessory ceiver respectively.
to E3S-ROI 2 .For details, refer to "Mounting bracket list".
Sensor I/0 Connectors
Cable Shape Cable length Model
Straight 2m XS2F-D421-DCO-A
XS2F-D421-GCO0-A
Standard cable sm 3-wire type
L-shape 2m XS2F-D422-DCO0-A
5m XS2F-D422-GCO0-A

E3S-R
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Rating/performance

Sensor type

Retroreflective Models (with M.S.R)

Model | NPN output

E3S-R11/-R16/-R61/-R66

Item PNP output

E3S-R31/-R36/-R81/-R86

Sensing distance

1 m (100 mm) *1(When using the E39-R1)

Standard sensing
object

75-mm dia. or larger opaque LCD glass plate (thickness: 0.7 mm)

Directional angle

310 10°

Light source
(wave length)

Red LED (700 nm)

Power supply voltage

10 to 30 V DC (including 10% ripple (p- p))

Current consumption

30 mA max.

Control output

Load supply voltage: 30 VDC or less, load current: 100 mA or less (residual voltage of 1 V or less),
NPN open collector output, Light ON / Dark ON switching

Protective circuits

Reverse polarity protection, output short-circuit protection, mutual interference prevention

Response time

Operation or reset: 1 ms max.

Sensitivity adjustment

2-revolution endless volume

Ambient illuminance

Incandescent lamp: 5,000 lux max. Sunlight 10,000 lux max.

Ambient temperature

Operating: 0 to +40°C, storage: -40 to +70°C (no ice formation or condensation)

Ambient humidity

Operating: 35 to 85% RH, Storage: 35 to 95% RH (no condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC 60529 IP67

Connection method

Pull-out cable type (standard cord length: 2 m) / connector type

Weight (Packed state)

Approximately 110 g (pull-out cable type) Approximately 60 g (connector type)

Ma- Case PBT (polybutylene terephthalate)

teri- | Lens Denatured polyarylate

al Mounting Brackets | Stainless steel (SUS304)

Accessories Clamps (with screws), operation manual, reflector

*1. Values in parentheses indicate the minimum required distance between the sensor and reflector.

A-276
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Characteristic data (typical)
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Operating Range
E3S-R11, E3S-R61+ E39R1

6 Reflector: E39-R1

Excess gain ratio
»

2 \
Operating \
voltage 4

0 0.4 0.8 1.2 1.6 2.0

Distance (mm)

Changes in light intensity when detecting various transparent

objects (Note 1)

The following are the permeation rates of a various transparent
objects on condition that a permeation rate of 100 means that
there is no object within the sensing distance of the E3S-R. The
permeation rate of any type of object sensed by the E3S-R must
be as low as possible for the stable sensing of the object. Before
using the E3S-R to sense objects, use samples of the objects to

check if the E3S-R can sense the samples easily.

Sensing object

Model

E3S-R11, R61, R81;
E3S-R16, R66, R36, R86

Shape Passage position Center
50x50t=0.5 82
50x50t=1 74

Glass 50x50t=2 73

plate |50x50t=3 62
50x50t=5 53
50x50t=10 38

Liquid t = 0.5 (98% transparency) 86

crystal |t=0.7 (95% transparency) 81

glass  [{=1.1 (91% transparency) 75

Operating range 95 max.

Stable operating range 90 max.

Note: 1.The sensing distance of each model was set to the rated sensing dis-

tance.

2 .The permeability values were checked with light with a wavelength of

700 um.

E3S-R
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Output Circuit Diagram
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NPN output
Operating status _
Model of output transis- Timing chart Mode §elec Output circuit
o tion switch
Incident :|
Interrupted
Light ON
indicator
OFF
Light ON (red) L*ON
Output ON i 100 mA max. 1010 30
transistor  QFF = VvDC
Load Operate
E3S-R11 (Relay)  Reset _:l_ Zo A 1
E3S-R61 (Between brown and black) | o
E3S-R16 ] %\ ue
E3S-R66 InC|dent:I_|: __ Y
Interrupted
Light ON Connector Pin arrangement
indicator OFF
Dark ON (red) D+ON O]
Output ON :| ® O
transistor QFF ®
Load Operate
(Relay) Reset—:l_ Note: Terminal 2 is not used.
(Between brown and black)
PNP output
Operating status
Model of output transis- Timing chart Mode ;elec- Output circuit
G tion switch
ncident __ __
Interrupted —:I— ] A Brown
Light ON |Light A A staity ¢
indicator yindicator indicator NR '
Light ON (red) — OFF LsON U (red) X2,
Output ON - 101030
transistor OFF—:I— Main T VDg
Load Operate ireuit 100 mA max.
E3S-R31 (Relay)  Reset '
E3S-R36 (Between blue and black) !
E3S-R81 |
E3S-R86 Incident:_E -
Interrupted X
Light ON Connector Pin arrangement
indicator OFF
Dark ON (red) D*ON S4C)
Output ON :| ® 6
transistor QFF ®
Load Operate
(Igglay) Reset—:l_ Note: Terminal 2 is not used.
(Between blue and black)
Connectors (Sensor I/0O connectors)
) Class Wire, outer Connector Aoplication
Terminal No. jacket color pin No. PP
® % { \ Brown Brown ® +V
[OBN©) 3 {—f-Blue --- ® ---
For DC
@ ® Black Blue ® ov
XS2F-D421-DCO-A Black @ Output

Precautions

Note: Pin 2 is not used.

| Correct Use

@ For adjustment

* The passage point of the detection object should be the
central point between the reflective plate and the photoelec-
tric switch. If too close to the reflective plate, an error may

result.

* To obtain sufficient detection performance, the E39-R1
must be used for the reflective plate unless otherwise spec-

ified.
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Dimensions (Unit: mm)
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Sensors
Horizontal type

Pre-wired With Mounting Blanket Attached
E3S-R11
E3S-R31 Light indicator (red) Sensitivity adjustment volume
423 (4)
[+—15.2 7 Vinyl-insulated round cable of 4 dia.
23 3 cores conductor cross-sectional area:
0.2mm?; insulation diameter: 1.1mmStandard length: 2 m
f f Optical axis #]r ,@(/
124 12 QY
|| W) Mounting Holes
T 169 | =
107 | 2-M3
16.5 U B )
! N d?f 32 72 -
N 1
| f ~——20 —
‘ 32 Stainless steel (SUS304)
! X [
Stability indicator 48 7.2| Two, mounting holes
(green) .
5
20—
10.5 30
Receiver Mode selector (black) Light-ON
Lens (7 x 14) Dark-ON
[ [ | X /4
( Optical 13 | Dol
axis
21 7 i T i
1\
15 9 29.2 -
l A ] 19.7 N i I
T 1.2
10.7
Emitter | * ' J |
@ ! 1 Two, M3 x 12 !
* The Mounting Bracket can also be used on side A. CAD file E3S 29
Connector type
E3S-R16 With Mounting Blanket Attached
E3S-R36
Light indicator (red) Sensitivity adjustment volume
42.3 {+(10)+| ,Connector M12
~—15.2 7
23
124 12 Optical axis m ,«(/ N X
: l J%_,L B Mounting Holes
169 | @r
10.7 )ﬁj | 2-M3
16.5 ¢ B I
B i 3272 -
N I}
| f 20—
‘ 32 L, Stainless steel (SUS304)
L T -
Stability indicator 48 7.2| Two, mounting holes
(green) Bl
5 20—
10.5 30
Receiver Mode selector (black)
Lens (7 x 14) Dark-ON Light-ON
| R
¥ == I I
Optical 13 |
axis
21 T i f 1
1
15 9 29.2 -
| A 3 19.7 -
T 1.2
10.7
Emitter | * | J \ |
® ! ! Two, M3 x 12 !

* The Mounting Bracket can also be used on side A.

CAD file

E3S_30

E3S-R

A-279



OomRrRon

Vertical type

Pre-wired

E3S-R61
E3S-R81

With Mounting Blanket Attached

Receiver

Optical axis
Lens (7 x 14)

40

Emitter (4)  Vinyl-insulated round cable of 4 dia.

4.8

0.2mm2; insulation diameter:
1.1mmStandard length: 2 m

Use these two

holes mounting.

Stability indicator (green) Light indicator (red)

Stainless steel (SUS304)
Four, mounting holes

1;4 1T2 Optical axis \Y\}

R -
199 107 A=

16l.5 l ' 7-21 @ f

417

Mode selector (black)

3 cores conductor cross-sectional area:

Mounting Holes

2-M3

-

‘ Sensitivity adjustment volume Dark-ON Light-ON
T
5.9 ) 4
VE f g
7 -
233 ¥ 63 -
315 @
12 407 | ‘
(N ‘ 4, . % % i
10.5 »fs— 20:0.2 —»| Two, M3 x 12 .
* Mounting Bracket can be attached to side A. 13 CAD file E3S 82
Connector type
With Mounting Blanket Attached
E3S-R66 9
E3S-R86 Receiver . .
Optical axis .
Lens (7 x 14) Emitter
40 1« (10)~] Connector M12
A& .
1T2 Optical axis N2 4\;/\
14.9 | : i
} L“—H’) Mounting Holes
[ ] Use these two
19.4 1(;7 WU w‘—' 7 holes mounting. 2-M3
16.5 | % [ L ] %
l 72 | 20—
‘ Stainless steel (SUS304)
) 3 120 Four, mounting holes
41 3.6 72
Stability indicator (green) Light indicator (red) : Mode selector (black)
| Sensitivity adjustment volume Dark-ON Light-ON
T
59 ' ) 7
. {%‘ -4 D> L
7
233 4 & - Z
SN 315 = )
L1 : ; &
| L 1.2 T
10.7
/ Y n w
* ‘ i ‘ ‘ \
1.3—+1=10.5+~— 2002 —»| Two, M3 x 12
E39-L60 Close Mounting Plate (attachment)
(Attach the mounting plate or the plug cannot be connected.)
* Mounting Bracket can be attached to side A. .
CAD file E3S_33

Accessories (Order Separately)
A-296
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Fluid level sensor (contact type)

E32-D82F

High-accuracy detection of
fluid level in washing tank.

@ Uses Teflon (PFA) with excellent chemical and oil
resistance.

@ Capable of detecting high-temperature fluids
such as sulfuric acid in a wafer washing tank.
(-40 to +200°C)

@ Achieves a high repetition precision of 0.5 mm
(in pure water).

® Employs a dripping prevention mechanism.

Ordering Information

Fiber Units Applicable amplifier unit
Sensor type Shape Model Remarks Model
Length of no-bendi tion: ESX-DAN
E32-D82F1 ength of no-bending section: E3X-NA

150 mm from tip

Diffuse-reflective
E32-D82F2 Length of no-b_endlng section:

350 mm from tip

Rating/performance Principle of operation
Sensor type Diffuse-reflective

Item Model E32-D82F1 E32-D82F2
Standard sensing object Pure water at 25°C
Differential distance 3 mm max.
Repetition precision 0.5 mm or less Air
Pe_rm|s,_3|bl_e apgle of detection +10° or less Liquid
object inclination
Perim- | Teflon section within | Operating: -40 to +200°C, Storage: -40°C to +85°C
eter | 1.5 m of fiber tip*1 (with no icing or condensation) . . .
Tem- : ¢ In air, the difference between the index
pera- Parts other than the Opgratmg/stoTage: -40 to +85 C of refraction of the Teflon section and
ture | above (no ice formation or condensation) . . )

. — : that of air is larger, and the light is
Aml:ment humidity Operat!ng/storage. 35 to 85% RH reflected by the detected surface and
Peripheral pressure Operating: -50 kPa to 500 kPa returns to the light receiver.

Admissible bending radius | ;5 ) o higher (25 mm for plastic fiber section) * In the fluid, there is almost no difference
(10% under fluid level) . .

between the index of refraction of the
average) Length of no- | 456 11 from ti 350 mm from ti Tefl i d that of the fluid, and

g bending section p p e 9n sectllon an. that o t. e fluid, an

Sensorcase | Teflon (PFA) the light radiates into the fluid.
Material Fiber cladding | Black polyethylene
Connector Brass-nickel coating
Protective structure IEC Standard IP68*2
Weight (Packed state) Approx. 75 g
Accessories Fiber cutter

*1. Teflon is a registered trademark of Dupont Company and Mitsui Dupont Chemical Company for their
fluoride resin.

*2. Only applies to Teflon section; the standard requires no bubbling when air at 98 kPa is injected for 30 sec-
onds at a depth of 100 mm in water.
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Operation
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@ Teaching type

| 1. Using teaching without work |

Perform teaching with the tip of the fiber unit in the fluid. (The
sensitivity is set to the top 10% of the received light intensity in
fluid for stronger performance with respect to fluctuations in
received light intensity due to fluid leakage, and thus teaching

| 2. Using teaching with/without work |

Perform teaching after the object has been removed from the
fluid, and then repeat teaching with the object in the fluid.
(Teaching with/without work is effective for fluids in which

bubbles form at high temperature.)
Note: If set to the maximum sensitivity with the object removed from the fluid,

detection of the fluid will no longer be possible.

without work for high viscosity fluids is effective.)

@ Sensitivity control type

Sequence Detection state Sensitivity adjuster Indicator state Adjustment procedure
Green Red . " . . -
(A) Determine the position A at which the incident light indicator lamp
\\ ! & O (red) illuminates as the sensitivity control is gradually increased
1 _ _ from the minimum setting after the object has been removed from
- the fluid.
1 ~8 OFF OFF
« If the red indicator lamp illuminates at the maximum sensitivity
ol Green Red setting, gradually decrease the sensitivity control from the
~ Z ® maximum setting with the object in the fluid, and determine the
2 - - t O O position B at which the incident light indicator lamp (red) goes
17 8 off.
OFF OFF « If the red indicator lamp goes off at the maximum sensitivity
) Green Red
N //(C) Set the sensitivity control to C midway between A and B. At this
3 - > ~ B\ O time, verify that the stability indicator lamp (green) illuminates
-\ )® both with and without fluid.
! 8 ON OFF

Precautions

@ For adjustment

About the fluid level detection position
The fluid level detection
position is located 5.2+2
mm from the tip of the
Teflon section (see the
diagram at right). The
fluid level detection
position will vary depending on the surface tension of the fluid
and the dampness of the detection position of the fiber unit.

‘ Correct Use
Installation

¢ Use the no-bending section to secure the fiber unit. If the
fiber unit is secured without using the no-bending section,
the fluid level detection position may shift.

¢ Influences from the sides or bottom may interfere with
detection. In that case, remove to a distance that is not subject
to these influences, or apply a black coating to the sides and
bottom.

* If you need to use the system in a dangerous location, use only
the fiber unit in the dangerous location and place the amplifier
unit in a safe location.

Surface level detection position

5.2x2mm (From a Teflon part tip)

Miscellaneous

 Operation will not be stable in the following situations. ¥
Bubbles adhere to the cone of the detector head. @ Solutes
have precipitated onto the cone of the detector head. 3
The fluid has a high viscosity.

* Some fluids such as those of a milky-white color may not
permit detection.

* Take care not to strike the tip with any object. A damaged or
deformed detector head may cause unstable operation.

Dimensions (Unit: mm)

E32-D82F1 CAD file E32_16 Fib o
iber connector 9dia.
E32-D82F2 Sensing head 6 dia. (Teflon)  (Nickel-plated brass) 8 dia. Optical fiber two, 2.2 dia. * 2
e S 5 = - -—FE===— — Toan amplifier side
f—— 27—
—=7.21<— Not bend, length: 150 (350) * 1 —=| 42
2,000 2,000
*1.(): E32-D82F2 dimensions
* 2. Freely cut because 2m part of optical fiber at amplifier side is made from a plastic fiber.



Fluid level sensor (fiber pipe type)

E32-L25T

OMmRON

For installation of thin pipe (thick-
ness of 10 mm) that can be used

even in combustible atmospheres

@ Easy post-installation on unit or pipe using band.

@ Affordable pricing makes a big contribution to cost
reduction when upgrading equipment.

@ Thin pipe of thickness = 10 mm. Contact mounting
is possible to enable detection of level differences to
a minimum of 4 mm.

@ Can also be used in combustible atmospheres.*

* Plastic is used in the lens, unit case, and fiber coating. Avoid con-
tact with solvents as these will cause corrosion and deterioration
(clouding).

Ordering Information

Fiber Units Applicable amplifier unit
Sensor type Model Model
E3X-DA-N
E3X-NA
Reflective model E32-L25T

Rating/performance

Sensing method

Reflective model

ltem Model

Clamping pipe

(outer diameter)

Transparent pipe, 8 mm to 10 mm dia. (6 mm to 8 mm inner diameter)*1

Applicable pipe material

Transparent pipe (FEP or with equivalent transparency)

Sensing object

Fluid *2

Repetition precision

1 mm max.

Ambient temperature

Operating/storage: -40 to +70°C (no ice formation or condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Permissible bending

. 10 mm min.
radius
. | Sensors Polycarbonate
Material — - -
Fiber Plastic (polyethylene coating)

Protective structure

IEC 60529 IP50

Weight (Packed state)

Approx. 10 g

Accessories

Band, anti-reflection sheet, fiber cutter

*1. The E32-L25T6 for a 6 mm dia. transparent pipe is also available. The model type is E32-L25T6.
*2. When using an opaque fluid, test detection with the unit before using.
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Principle of operation
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No fluid

If no detection fluid, light state. Ppe

o oo N
1 Emitter 1Receiver)
H VT

Precautions

Fluid
If there is detection fluid, set so that
dark state is effective.

S oo o
1 Emitter 1Receiver,
[ ' B

| Correct Use

Installation

* If only the Fiber Unit is installed, proceed according to the fol-
lowing basic procedure.

Pipe

[ |
(D

_ )
E32-L25T

—;\

Binding band

 Detection of level differences to a minimum of 4 mm is pos-
sible with the following installations.

Pipe
Binding band /
[ ] E32-L25T
4mm = - X
j B ——\
[ | E32-L25T
Binding band

* Do not expose the fiber unit to undo forces such as pulling
or compression (no more than 0.1 Nm).

* The bending radius of the fiber unit should be no less than the
allowed bending radius (both rated and performance).

Dimensions (Unit: mm)

* When securing with the band, take care that the fiber is not de-
formed.

* If an opaque pipe is used, this may result into incorrect opera-
tion.

» Water drops, air bubbles, or clouding in the pipe may cause in-
correct operation.

* If the background exerts an effect, use the anti-reflection
sheet (accessory) (see the diagram below). The anti-reflec-
tion sheet also serves to prevent shifting due to fiber unit vi-
bration.

Antireflection sheet

Binding band

E32-L25T

Miscellaneous

Polycarbonate is used in the case. Do not allow contact with
chemicals such as alkalis, aromatic hydrocarbon, or chloro-al-
iphatic hydrocarbon, as these will dissolve the case.

E32-L25T

/Iﬂ—ﬁ'mﬁummlﬂ]’ﬁ
0

CAD file

E32_27

40°

Optical axis

Lens Two, 3.2 dia. (PC)

/

Two, fiber attachment E39-F9

5 2.8
1.2
]
H T
1f (13) 15]2
Mounting holes
>t 416

Sensing head (PC)

E32-L25T

A-285
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Vacuum Sensor

E32-V

OMmRON

® The 4-CH multi-flange contributes to conserve
vacuum chamber space.

® One-touch fiber installation significantly reduces
man-hours (4-CH flange).

@ The fiber unit for outside can be freely cut on both
ends, thus avoiding messy routing.

@ A screw-type 1-CH flange is also available.

@ Heat-resistant vacuum fiber is also available for
high-temperature environments.

Configuration (typical example)

Lens unit

=
(L
M =
/
A combination of E32-VF4
E32-T51V, E32-T54V, Four-channel
and E32-T84SV Flange or E32-VF1

vacuum fibers One-channel Flange

7 |
E39-F1V Vacuum chamber \

A pair of E32-T10V
Fiber Unit for outside

E3X-DA-N or E3X-NA
Amplifier Unit

Ordering Information

Sensors
Flanges Vacuum Fibers
Shape Item Model Shape Item Model *
Through-
beam, E32-T51V 1M
straight
4-CH flange E32-VF4 model
Through-
beam,
/@ L-shaped E32-T54V 1M
model
1-CH flange E32-VF1 Through-
c beam,
& Heat- E32-T84SV 1M
resistant
model
* A 0.5-m type is also available. Please inquire for more information.
Fiber Unit for Outside
Shape ltem Model
@ General E32-T10V 2M
A-286 Photoelectric Sensors
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Accessories (Order Separately)

Mounting Brackets Lens Unit
Shape Model Quantity Remarks Shape Model Quantity Remarks
: Long distance lens unit:
% E39-L54V 2 tChi”E%ez_“Tngvw'th & | ESFIV 2 | Canbe used with the E32-
’ T51V and E32-T54V.
Rating/Performance
Flanges Fiber Unit for Outside
Number of Sensor type Fiber Unit for Outside
channels & 1CH
Item Model E32-T10V
ltem Model E32-VF4 E32-VF1 Standard length 2 m (free cutting allowed)
3
Leakage 1x10-10 Pam™/s or less Ambient temperature Operating/storage: -25 to +70°C
g:nt;i::;ture Operating/storage: -25 to +55°C Permissible bending radius | 25 mm min.
Weight (Packed state) Approx. 170 g
Stainless steel C -
Material Aluminum (A5056) | (SUS304) Mate. Loore Acrylics
Aluminum (A5056) rial Sheath Fluororesin
Flange seal material | Fluoroelastomer (Viton) Protection tube Black polyethylene
Weight
(Packed state) Approx. 280 g Approx. 240 g
Vacuum Fibers
Sensor type Vacuum-side fiber transmission type
Item Model E32-T51V ’ E32-T54V E32-T84SV
Standard length 1 m (no free cutting)
Superlong- |00 200 mm 600mm
Sen distance mode:
i When using the
sing ¢} .
dis. | E3X-DA-N Standan-i mode: | 200 mm 130mm 480mm
tan- SNFED G- | 70mm 50 mm 180mm
ce speed mode:
When using the E3X-NA 100 mm 65mm 250 mm
. . . o Operating/storage: -
Ambient temperature Operating/storage: -25 to +120°C 95 10 +200°C
Admissible bending radius 30 mm min. 25 mm min.
Weight (Packed state) Approx. 180 g Approx. 170 g Approx. 180 g
Core Quartz Optical glass
" Sheath Fluororesin Optical glass
a-
: . . Stainless steel
terial
Protection tube Fluororesin (SUS304)
Fiber head/Connection tube Aluminum (A5056)eStainless steel (SUS304)

E32-V
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Lens Unit
Sensor type Long-Distance Lens Units
Item Model E39-F1V
Applicable Fiber E32-T51V E32-T54V
r-long-dis-

S — ;Saf(’; rfogefj * | 1280mm 630mm
ing E3X-DA-N Standard mode: | 1000mm 500 mm
dis- Super-high-

tance speed mode: 360mm 250 mm

When using the E3X-NA 600mm 390mm

Ambient temperature Operating/storage: -25 to +120°C
Weight (Packed state) Approx. 5 g

Mate- | Housing Aluminum (A5056)

rial Lens Optical glass

Precautions

| Important

Mounting

Cleaning

Although Flanges, Vacuum Fibers, and Lens Units are
cleaned before shipping, clean them with alcohol before use
in high-vacuum chambers to make sure there is no foreign
matter on them.

Pulling and compression

Do not expose the fiber unit to pulling, compression, or other
undo force (29.4 N or less).

Dimensions (Unit: mm)

Miscellaneous

Application

This vacuum-proof fiber unit is used to detect various types of
work in a high-vacuum and 120°C (in parts 200°C) high-tem-
perature chamber (vacuum chamber).

Sensors

Flanges

E32-VF4 Four, 10 dia 80
49— 70 dia-

0 )

O-Ring V40 Flange (outside) ! 90 dia.

24—~ g le— |«——44 dia—»|

Note: 1.Set the O-Ring V40 to come to the wall
of the vacuum chamber on the atmosphere side. CAD file E32_64
2 .Mounting hole:38+0.5 mm

A-288
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E32-VF1 (©6)
(63) 104 (23) —~| 30—|20 dia.

|+— 22 —w|

&

/) A
One, nut /M14x2 Two, connectors

One, spring washer O-Ring V15
Note: 1.Set the O-Ring V15 to come to the wall
of the vacuum chamber on the atmosphere side.
2 .Mounting hole:14.5+0.2 mm CAD file E32_65

(33.53)

—-{ O

Vacuum Fibers

E32'T51 V M4 x0.7* Two, nuts

1.15dia. M2.6 x 0.45 T“wo, spring 4 dia. 3-dia. optical fiber 4 dia. 2.2 dia.
ashers /

| —<X

I

Connects to Flange
(vacuum side)

20— 26

(30) 1000 or 500
* Material: Aluminum CAD file E32_58

sl 4

E32-T54V 1.15 dia. /4
== ﬁ =
M2.6 x 0.45
3 \ 12 (15) 1,000 or 500 —————|
W—{: dia. *
4.5
e R9 . ’ ' )
18 /4 5 dia4 dia. Sjla. 4 dia. 2.2 dia.
J S} | - (e - %ﬂ%
: ! | )]
#«(3) ‘<726 ‘
Connects to Flange (vacuum side)
* Material: Stainless steel (SUS304) CAD file E32 60
E32-T84SV 2-dia. lens
@(—El“’ I|:|| (e - - ’%E[B:F
=

3-dia. sensing head *
l—(14.2) ~+f+—12

1
max.30 6 ma\
t 90" 2.9 dia. flexible tube

RS 3 dia \4 dia| (stainless steel) 4 dia. 2.2 dia.

Q - - pp—
)]

“ﬁ‘/26 ———

Connects to Flange (vacuum side)

* Stainless steel (SUS304) CAD file E32_62

Fiber Unit for Outside

E32-T10V
i 2,000 i
f = = 4 = —
/ N \
* 2.2 dia. optical fiber *

* Freely cut and connected to the outside Flange or Amplifier Unit.

CAD file E32_59

Accessories (Order Separately)

E32-V A-289



Printed Circuit Board Sensor

E3S-LS3N

Printed circuit board sensor
capable of stable detection
without being affected by

holes or notches.

@ Suitable for incorporation in devices (E3S-LS3N).

® Wide range is suitable for component boards with
high or irregularly shaped components (E3S-

LS3NW).

Applications

OMmRON

Board detectig

E3S-LS3N

Ordering Information

[ Infrared light

Sensor type Shape Connection method Detection distance * Output form Model
! \
. [120 to 35 mm E3S-LS3N
Limited reflective - Pre-wired ‘ Light ON NEW
o ] 1‘0 to 60 ‘mm E3S-LS3NW

* Using 80 x 80 mm white art paper

PNP output models will be available soon. Please contact your OMRON sales representative.

A-290
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Characteristic data (typical)

Sensor Limited reflective
Iltem Model E3S-LS3N E3S-LS3NW
. White art 20 to 35 mm 10 to 60 mm
Sensing
Blackpaper [ 20 to 30 mm 15to 50 mm

Light source
(wave length)

Red LED (660 nm)

Power supply voltage

121024 V DC £10%, ripple (p-p) 10% or less

Current consumption

25 mA max.

Control output

Load supply voltage: 24 VDC or less; load current: 50 mA or less
(residual voltage 1 V or less); NPN open collector output type

Response time

Operation or reset: 1 ms max.

Ambient illuminance

Incandescent lamp: 5,000 lux max.

Ambient temperature

Operating: -10° to 55°, Storage: -25° to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85%RH, Storage: 35% to 95%RH (with no condensation)

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5-mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC Standard IP40

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state) Approx. 50 g
) Case Heat-resistant ABS resin
Material -
Lens Acrylics
Accessories Instruction manual

* At 80 x 80 mm

Output Circuit Diagram

Detection range - material properties
E3S-LS3N/E3S-LS3NW

©
o

E3S-LS3N

80

I E3S-LS3NW

(ww) soue)sip Buisueg

@ 0 Iz @ Material
S =3 =3 2 §
T © > z &
3 & 3 3
@, @ 9 °
@ 5y 2 e
2
o
Qo
(=]
=

NPN output (PNP output will be available soon)

E3S-LS3N

Operating
Model status of output Timing chart Output circuit
transistor
. T L Brown 12 to 24 VDC
Incident 95?'31"0“ |
Interrupted —:I— : :Z(;‘ZZ;
E3S-LS3N ) Operation indicator ON Main
E3S-LS3NW Light ON (crange) o1 dircuit
Output ON 1
transistor OFF —:I— ! |
| - - ov
Dimensions (Unit: mm)
E3S-LS3N Operation indicator (orange)
E3S-LS3NW o 4 - ﬂ%
” 1 6.5»‘ 3
e—— 34— "Vinyl-insulated round cable of 4 dia. .
3 cores conductor cross-sectional area: Mounting Holes
0.12mm?; insulation diameter: 1.2 mmStandard length: 2 m" .
| Two, 3 dia.
! (K
| 12.3

l 53 = = 11 —?

Two, M. 28— 28—

mounting holes Emitter

CAD file E3S_51

Receiver

E3S-LS3N A-291
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Ultraviolet power monitor/illumination monitor

F3UV

Monitoring output state of UV (ultraviolet
light)/illumination light source

| Optical Fiber Type | Can be used as ultraviolet power monitor/illumination monitor
Fiber Units
@®UV Power Monitor @ During projection monitoring

Heat resistance applications

Head can resist heat up to 300°C (using
F3UV-H|\/|) Converts harmful ultraviolet Monitors projected light through fiber unit.
light into visible light
Case is made of ozone-proof and heatproof stainless steel
(SUS303). lllumination light lllumination light
UV light mp T mmema o
Visible light
Light receiving element in the
3 Amplifier does not deteriorates.
F32-300, F32-70 F32-300, F32-70
F3UV-XW11/41, F3UV-XA F3UV-XW11/41, F3UV-XA

A-292 Photoelectric Sensors
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Waterproof applications

Head can resist heat up to 150°C
(using F3UV-HM) Converts harmful
ultraviolet light into visible light

UV light

Visible light
Light receiving element in the
Amplifier does not deteriorates.

(Fiber unit not required)
F3UV-XW11/41, F3UV-XA

Application

UV Cleaning: Detect liquid-crystal Precision Parts Res,bf’ﬁardening Process UV Print Drying
glass inside a UV cleaning chamber. F3UV-HM e

Cleaning chambel F3UV-HM

UV lamp or UV lamp
UV spot light source

UV resin

F32-300 .
ELTCEECTI Fiber head Fiber Spindle

board motor
bearing

-
= F3UV-HM

F3UV-XW11
Roller

Dry Cleaning of L Dicing process Checking UV Light Deterioration in Food

Z Processing .
- . b Adhesive tape w, W - P

UV Light
F3UV-A30

F3UV-A30

. Roller
F3UV-A30

* F3UV-A30

Liquid crystal
glass

F3UV A-293
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| Optical Fiber Type |

Amplifier Units
® F3UV-XW Series

Digital % display for easy visualization of

measured values
7-segment digital % display

Easy teaching scheme
Button teaching is possible for zero-point setting and sensitiv-
ity setting.

Output form can be selected.
Two outputs: current/voltage output + decision output

® F3UV-XA

Sensitivity control scheme
Fine adjustment possible with 8-revolution dial.

Verify output form with operation indicator

lamp
llluminates at approximate range of 4to 5V

(Cannot be used as illumination

Built-in Amplifier Type monitor)

About 1/10th the cost

The price is about 1/10th the price of a dedicated measuring
instrument

Protective Structure to Prevent UV Deterio-
ration.

A zinc die-cast case and synthetic quartz glass for the light receiving
window.

Protective tubes and covers available as options.

(Option)

Quartz glass

) Total reflection
Wavelength conversion element

X

| Visible light

- Photodiode

1-5V

UV light

Aperture

Monitor UV Light Output Status with an Op-
eration Indicator.

(Lit at approx. 4to 5 V.)

With control for sensitivity adjustment

Filter Cover (reduced by 1/6.5) Available.

A-294
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| Built-in Amplifier Type

Sensors

Shape Intensity range of incident light Output Model
1 to 30 mW/cm? F3UV-A30
Analog voltage output (1 to 5 V)
0.2 to 3 mW/cm? F3UV-A03
Accessories (Sold Separately)
Shape Name Model
s Protective Tube (Protects the cord.) F39-CU1IM
@ Protective Cover (Protects the display.) F39-HU2
‘ 5 1/6.5 Filtering Cover F39-HU1
| o N
Q $ SR Mounting Brackets F39-L9
| Optical Fiber Type |
Sensors
Amplifier Unit
Shape Connection method Output Output form Model
v * Evaluation output NPN output F3UV-XW11 *
¢ Answer-back output
e Current/voltage analog out-
_!ﬁ;ﬂy T venad gou PNP output F3UV-XW41
- Pre-wired P
Analog voltage output F3UV-XA
* A model with 5 times higher sensitivity is also available.
Head Unit (can only be used as UV power monitor)
Wavelength range Max.
ST of incident light | temperature Model Remarks
“\" *1 300°C*2 F3UV-HM Includes two M8 nuts and one mounting
& plate.
¢ Waterproof and chemical-resistant Te-
y""’} 200 to 370 nm F3UV-HT 5m flon cover *4
s *3 150°C . Ijor the mounting proc"edure, see
) Please use correctly”.
< F3UV-HT 10 m « For the incoming light power range,
please inquire separately.

*1. The fiber unit is required for connection to the amplifier unit.

*2. Use within the operating temperature range of the fiber unit you are using.
*3. Can be directly connected to the amplifier unit.
*4. Teflon is a registered trademark of the Dupon Company and the Mitsui Dupon Chemical Company for their fluoride resin.
Fiber Units
Compatible Amplifier Compatible Head . Max. Intensity range of .
Units Units ST temperature incident light*2 Model NI
F3UV-XW11 el w4 screw 300°C > F32-300
10 t W,
F3UV-XW41 Pr—— 70°C 0 to 300 mv/cm F32-70
FSUV-HM'3 — 300°C F32-300 1pe.
M4 screw -
F3UV-XA t mW/cm?
8U — 70°C 800 300 mW/e F32-70

*1. The values given are for a standard UV light source with a central wavelength of 360 nm, measured with a standard illumination meter (and for use in combination
with the specified Amplifier and Head Unit). The power range is one for which teaching to 100% is possible.

For the fiber length, please inquire separately.

Not required when using as an illumination monitor.

2.
*3.

Accessories (Order Separately)

Shape Name Model Quantity Applicable Fiber Units
, Protective Tube
1 m | (Protects the fiber.) F39-FUIM 1pe F32-70

F3UV A-295
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‘ Built-in Amplifier Type

Main Unit

Item Model

F3UV-A30 F3UV-AO

Intensity range of
incident light*1

1 to 30 mW/cm? 0.2 to 3 mW/cm?

Wavelength range
of incident light

200 to 370 nm

P indicator

Green LED

Operation indicator

Orange LED (illuminates at an output of approximately
4t05V)

Sensitivity adjuster

One-turn adjuster

Supply voltage

12 t0 24 VDC +10%

Current consumption 15 mA max.

Response time*2 300 ms max. 400 ms max.
Output*3 1 to 5V (offset voltage of 0.2 V or higher)
Connection impedance | 100 kQ min.

Repetition precision

+2% F.S. max.

Temperature drift

0.2% of F.S./°C max.

Ambient illuminance*4

Fluorescent light 1,000 Ix Fluorescent light 500 Ix

max. max.
Ambient temperature |-10° to 70°C
Ambient humidity 35% to 85%
Ambient temperature  |-25° to 80°C

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

1,000 VAC for 1 min.

Vibration resistance

10 to 150 Hz, half amplitude of 0.1 mm in 3 directions: X,
Y, and Z, 8 min x 10 sweeps each

Shock resistance

150 m/s?, 3 times each in +X, =Y, and +Z directions

Protective structure

IEC Standard IP30

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state) (78 g

Mate- | Case Zinc diecast

rial | Window: Synthetic quartz glass
Accessories Instruction manual

Accessories (Order Separately)
Protective Tube (Protects the cord.)

1.

2.

Using a standard UV light source and UV illumina-
tion meter in a power range for which analog output
canbesetto5V.

The response time is the rise time of the output sig-
nal to 10 to 90%.

An output voltage up to 6 V can be output. Adjust the
sensitivity so that the output is less than 5 V. The out-
putis 0.2 to 1 V when there is no incident UV light.
This value is the illumination at the receiver window
maintaining an offset voltage of 1 V max. with the flu-
orescent light.

Model

Shape

ltem

F39-CU1M

im

iz

Head connector

I\\\\\\\\\\\\\l\\\\“\“\
NANRARARARARANRARARRANA

/4

Tube

Al

W
DLLTLTLURL LR

End cap

Ambient temperature

Operating/storage: -40 to +100°C (must use in operating temperature range of sensor)

Ambient humidity

Operating: 35% to 85% Storage: 35% to 95%

Bending radius

24 £5mm

Tensile strength

Gap between head connector/end cap and tube: 2 Nm or less, tube: 2 Nm or less

Compression load

Tube: 9.8 Nm (lateral pressure load)

Head connector | Brass nickel plating
Mate- - -
ral End cap Brass nickel plating
Tube Stainless steel (SUS304)
Accessories M2 screws
A-296 Photoelectric Sensors
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| Optical Fiber Type

Sensors
Amplifier Units

Item Model F3UV-XW11*1 F3UV-XW41 ‘ F3UV-XA
Power supply voltage 12t0 24 VDC +10%

Current consumption 75 mA max. 15 mA max.

Analog output

Current (4 to 20 mA)/Voltage (1 to 5 V) (when using light intensity monitor

and light intensity integration mode)

Voltage (1 to 5 V) (offset voltage of
0.2 V orless)

Discrimination

NPN open collector output, 100 mA
or less, residual voltage 1 V or less
(when using light intensity monitor

PNP open collector output, 100 mA
or less, residual voltage 2 V or less
(when using light intensity monitor

Reset input

When ON: 0 V short circuit (short
circuit current of 1 mA or less)
When OFF: Open circuit (open or
9V or higher and 24 V or less)

short circuit or 9 V or higher and
24 V or less (short circuit current of
3 mA or less)

When OFF: Open circuit (open or
1.5V orless)

Out- output and light intensity integration and light intensity integration
put mode) mode)
NPN open collector output, 100 mA | PNP open collector output, 100 mA
or less, residual voltage 1 V or less | or less, residual voltage 2 V or less
Answer-back L . . S . .
output (whep using Ilght |ptenS|t¥ monitor (Whep using Ilght |.ntenS|ty. monitor
and light intensity integration and light intensity integration
mode) mode)
When ON: Power supply voltage
When ON: 0 V short circuit (short | short circuit or 9 V or higher and
Remote circuit current of 1 mA or less) 24V or less (short circuit current
teaching input | When OFF: Open circuit (open or 9 | of 3 mA or less)
V or higher and 24 V or less) When OFF: Open circuit (open or
In- 1.5V orless)
puts When ON: Power supply voltage

Protective circuits

Protection from load short-circuit and reversed power supply connection

Response time*2

500 ms max.

300 ms max.

Sensitivity setting

Teaching

8-revolution dial type

Indicator lamp

Measurement/teaching indicator lamp (green/red) Operation indicator
lamp (orange) 7 segment digital percent display (red) 7 segment digital

threshold value display (red)

Power display (green) Operation
display (orange)

Repetition precision

+2% F.S. max.

Ambient illuminance

Fluorescent light 1,000 Ix max.*3

Fluorescent light 1,000 Ix max.*4

Temperature drift

+0.1% of F.S./°C max

0.2% of F.S./°C max.

Ambient temperature

Operating: -25 to +55°C, Storage: -40 to +70°C (with no icing or condensation)

Ambient humidity

Operating/storage: 35% to 85% RH

Insulation resistance

20 M Q min. at 500 VDC

Dielectric strength

Lead wires to case: 1,000 V AC 50/60 Hz

Vibration resistance

10 to 150 Hz, half amplitude of 0.1 mm, or 15 m/s2, 2h each in X, Y, and Z directions

Shock resistance

150 m/s?, 3 times each in X, Y, and Z directions

Protective structure

IEC Standard IP30

\ IEC 60529 IP50

Connection method

Pre-wired models (standard length: 2 m)

Weight (Packed state)

Approx. 270 g

‘ Approx. 60 g

Material

ABS

Accessories

Instruction manual

Operation manual, adjustment
driver, clamps

1.
2.
*3.
4,

A model with 5 times the sensitivity is also available.

Response time: 10% to 90% of rise and fall time of analog output signal.
An analog output of up to 6 V (or 24 mA) can be output. The output is 1 V (or 4 mA) when there is no incident UV light.
Shows value at which offset voltage can maintain 1 V or less using fluorescent lamp.

Note: 1.Analog output outputs up to approximately 6 V (24 mA). Outputs 1 V (4 mA) when there is no incoming light.
2.F.S. stands for full scale. For a current output, full scale is 16 mA (4 to 20 mA).

Voltage output: 4 V (1 to 5 V)

3. Definition of the luminous energy integral: The physical unit of the luminous energy integral is energy (J: joules) and this value is calculated by multiplying the

UV intensity (mV) by the time of exposure (s), but it is dimensionless when this sensor's analog output value (V) is used for the UV intensity. The integral is

measured with an 11 ms sampling time.

F3UV

A-297
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Head unit

ltem

Model

F3UV-HM

F3UV-HT (both 5m and 10m)

Wavelength range of
incident light

200 to 370 nm

Temperature drift

-0.15%/°C max.

Ambient temperature

Operating/Storage: -40° to 300°C
(with no icing or condensation)

Operating/Storage: -40° to 150°C
(with no icing or condensation)

Ambient humidity

Operating/Storage: 35% to 85% RH (with no icing or condensation)

Vibration resistance

10 to 55 Hz, half amplitude of 0.75 mm or 100 m/s?

Shock resistance 500 m/s?
. 5 m cable: approximately 170 g,

IEEIL (FEECE R0 | By 10 m cable: approximately 380 g
ProFectlve Stainless steel (SUS303) Fluororesin

Mate- | casing

fial At Functional fluoroglass
fiber path 9

Accessories M8 nut and mounting bracket

‘ Optical Fiber Type

Accessories (Order Separately)
Protective Tube (Protects the Fiber.)

Sensors

Fiber Units

Item Model F32-300 F32-70
Ambient | Operation | -40° to 300°C*1 -40° to 70°C
tempera- | Storage |-40°to 110°C -40° to 70°C
ture

(with no icing or condensation)

Ambient humidity

Operating: 35% to 85% RH, storage:
35% to 95% RH
(with no icing or condensation)

Model

Shape

ltem

F39-FU1M

1,000

i

Head connector ~ Tube

End cap

Permissible bending

Ambient tempera-
ture

-40° to 150°C for operating or storage

Fiber inserted inside must be used within
its operating temperature range.

Ambient humidity

Operating: 35% to 85% RH,
storage: 35% to 95% RH

radius 25 mm min.

Fiber sheath material | SUS ‘ Black polyethylene
Protective structure IEC 60529 IP67

Standard fiber length |2 m *2

Bending radius

30 mm min.

*1. Heat-resistance temperatures vary depending on the fiber part. See the di-

mensions for details.

*2. For the fiber length, please inquire separately.

Tensile strength

Between tube and head connector or
end cap: 1.5 Nm or less
Tube: 2 Nm or less

Compression load

Tube: 29.4 N max.

Head . .

Ma_ connector Brass nickel plating

t;n- End cap Brass nickel plating
Tube Stainless steel (SUS304)

A-298
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| Built-in Amplifier Type |

Output Characteristics

F3UV-A30 (output characteristics when
output at 30 mW/cm? is set to 5 V)

6

(A) indino Joyuow Jemod AN

0 5 10 15 20 25 30 35 40
UV intensity (mW/cm?)

Angular Characteristics (Y-direction)

F3UV-A30/-A03

[=3
o

F3UV-AO03 (output characteristics when
output at 3 mW/cm? is set to 5 V)

[

(A) Indino Joyuow Jemod AN

v

0 0.5 1 15 2 25 3 3.5
UV intensity (mW/cm?®)

F3UV-A30/A03 + F39-HU1 (exposure cover option)

T T T 5 100 S T T
o R ~ S
Z oo\ NS L B ool I\ < L
5 \ JP v 3 '\ I v
$ 80 ) — 2 80 “ \ _
2 \\ X 3 v\ X
Ed v =70 S
< 60 ‘\\ < 60 1 \
2T N otmion] 2 o3[
= \ axis relative sensitivity ( = \

50 v\ (%) 50 3 \ X axis relative sensitivity (%) —]

S\
40 S 40 4
L X V
AY
30 /‘\ \\ 30 |‘ \
A
20 5 20 + N
Y axis relative 3 A \
10— sensitivity (%) \\ \\ 10 :;Iaa):il\?e . \\
Sk sensitivity (%) 3|
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Angle (degrees) Angle (degrees)

| General |
Sensitivity Characteristics

| Optical Fiber Type |

Output Characteristics

F3UV-XW1 + F3UV-HM + F32-300
(output characteristics at 300 mW/cm?
when sensitivity is set)

6

»
[}
a 4
e .
o 5 <
=3
o
=4
< 4 //
3
2 //
’
0 50 100 150 200 250 300 350

UV intensity (mW/cm?)

F3UV-XA + F3UV-HM + F32-300 (out-
put characteristics at 300 mW/cm
when sensitivity is set)

6

(A) indino Josuasg

/

0 50 100 150 200 250

300 350

UV intensitv (mW/cm?)
Angle characteristics (Y direction)
F3UV-HM/-HT

. . . . o) 120
All F3UV Models When used as illumination monitor ol
17 3 ‘E 100
g 2 100 3
g 5 AN § N
= S v X 80 \
g F3UV-HM c / \ pd \ =
B F3UV-HT o 80 /r \ \
e / F3UV-A30 2 60
F3UV-A03 ) | Fauv-Xw series \ N
60 / \
4 0. .
A/ \ B
/ ‘ F3UV-XA 20
20 ) 4 \/ X_}"' ‘
71 ‘
0 10 20 30 40 50 60
V \ Angle (degrees)
200 250 300 350 400 450 500 %00 400 600 800 1,000 Note: X-direction output fluctuation is +10% F.S.
or less through 360° revolution
Wavelength (nm) Wavelength (nm) 9
F3UV
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| Built-in Amplifier Type |

Analog Indications such as Voltage or Current Signals

UV power monitor
F3UV-A30/A03

OB CaEaCa®ababal)

K3NX-VD2A-T1

Black

l Q @

Brown

Blue

(+)

Ll

Input/output stage circuit schematic

| Built-in Amplifier Type |

Optical Fiber Type

F3UV-A30, F3UV-A03

F3UV-XA

Opevationﬁdic_ator Power su_ppgindicator o
Brown __Power supply voliage (12 o 24 VDO)
I(orange)é A (geen) tier suppy votage )

- 1

A .
Main aax_ABlack  Output (1 to 5 VDC)

circuit MR 4

N

ry '

H [ ~Blue ov
_Sgnsitivity adjEs_ter .
Optical Fiber Type |
F3UV-XW11 (NPN output) F3UV-XW41 (PNP output)

i A v ABrown 4210 24 vDC o W . ABrown 121024 vDC
teaching Operation b 1 Bl Y Rl g L Remote teaching
indicator indicator A A - : ) input

I(greeﬂ/;ed) (oﬁr{ange) 'y 1 |Load] |Load Analog . Pink ( Reset inout
h 1 Black output ! Purple l/l—L
aa T o o o ?
teaching peration
1 1
: Analog indcator  indicator 'y
Shield Y
Int_ern_z;l output 1greenﬁgj) (ora/rlge) % Y Analog
circui | + Black output |Controller
' 4(7 — Controﬂ ' Q etc.
ecision —@J 1
Gray gipat | | LBt tomal {? boeg Analog
e ~— Answerback| circuit AS ield  GND
BEE N Blue output ov of IG Answerback
Display Remote teaching Ay output

input 1

1 \—K
:I Reset input

ov

.. Decision
White
output 1
Blue|Load l
hd

A-300
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Optical Fiber Type |

O@F3UV-XW11/XW41
® F3UV-XA

Measurement/teaching indicator: a
llluminated green: Teaching OK
RUN
Flashing red : Teaching error
llluminated red: Start light intensity
integration
Operation indicator:
llluminated orange: Judgement
output ON
Processing mode switch:—
* Light intensity monitor mode
TEACH: Zero point setting/
Sensitivity setting
ADJ: Threshold adjustment
RUN: Measure light intensity
* Light intensity integral mode
TEACH: Start/Stop integration
RUN (ADJ): Light intensity
integral

TTHUMN W OUE rMLN

Output selection switch:
| OUT: Current output (4 to 20 mA) c €

E \h

V OUT: Voltage output (1 to 5 V)

Operation mode switch:
MON: Light intensity monitor mode
ITG: Light intensity integral mode

Fiber lock

Power supply indicator Operate indicator (orange):

(green): Analog output value lights
Light up by power on upby4to5V.
Digital display: Sensitivity adjuster: .
(DgiJs lay % value Adjustment of sensitivity Mempry board.l A
piay 7o Indicate sensitivity adjuster
and HI/LO) position

Sensitivity setting/threshold up
« Light intensity monitor mode (MON)
TEACH: Sensitivity setting
ADJ: Threshold adjustment
(Up button)
* Light intensity integral mode (ITG)
TEACH: Stop integration

Zero point setting/threshold down:
* Light intensity monitor mode (MON)
TEACH: zero point setting
ADJ: Threshold adjustment
(Down button)
* Light intensity integral mode (ITG)

TEACH: Start integration

Functions

Built-in Amplifier Type ‘

Functions

Displays the digital (%) value corresponding to the in-
cident light intensity and outputs the analog and
judgement outputs.

Name

Analog output

77777777777777777777 (orange):

100%

Light monitor function
(with current/voltage
output switch func-

Threshold value

Operate indicator

Analog output value

lightsup by 4to 5 V.
Power supply

indicator (green):
Light up by power on.

® F3UV-A30/A03

Sensitivity adjuster:
Adjustment of sensitivity

tion) 3
0% [~~~ 7 !
! ! Functions
41VA ZSVA Name Functions
(m) (eomA) Displa P indicator Lit green when power supply is ON.
Decision output fungtio); Operation Lit orange when the analog output is between
ON ﬁ indicator 4and5 V.
OFF Output | Analog Outputs voltage proportional to incoming light
Calculates the light intensity integral value (1) from the function | output intensity. (Offset voltage of 0.2 V or higher)
Light intensity inte- incident light intensity (P) and time (T) using the fol- Sensitivity adjustment Sensitivity can be set to the desired level with
gration function (with | lowing function this one-turn adjuster.

current/voltage out-
put switch function)

equation: | = PxT.
Also outputs the integral's analog output simultaneously
and displays the digital (%) value. (Output ON at 100%.)

In light monitor mode or light intensity integration
mode, teaching is performed by pulse signal input.

Remote teaching
function

F3UV
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Operation
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® F3UV-A30/A03

Sensitivity adjustment method

During initial setup or when UV light source is replaced, adjust
the analog output to 4 to 5 V as follows.

(Sensitivity adjustment)

After installing the sensor, adjust the sensitivity with the sen-
sitivity control.

When the analog output is within the range of 4 to 5 V, the or-
ange operation indicator lamp illuminates. Once it illuminates,
fine adjust the output to the required voltage.

(If the UV light intensity is too high)

If the analog output is 5.0 V or higher when the sensitivity con-
trol is set to MIN (all the way to the left), the UV light intensity
exceeds the sensor specification. Either use the optional F39-
HU1 Exposure Cover, or move the sensor away from the UV
lamp.

(If the UV light intensity is too low)

If the analog output is 5.0 V or lower when the sensitivity con-
trol is set to MAX (all the way to the right), the UV light inten-
sity is lower than the sensor specification. Move the sensor
closer to the UV lamp.

@ F3UV-XW11/XW41

Basic Operating Procedures

(1) Install the Amplifier Unit.

(2) Connect the Fiber Unit to the Amplifier Unit.

(3) Turn ON the power supply.

(4) Select an operating mode with the operation mode switch.
(Light intensity monitor mode or light intensity integral
mode)

(5) When using the analog output, select current or voltage
output with the output selection switch.

(6) Set the processing mode switch to TEACH and perform
the teaching operation.

* Light Intensity Monitor Mode
Perform the zero-point setting when the indicator is not
lit and make the sensitivity setting when the indicator is
lit. (Perform the sensitivity setting after the temperature
has stabilized.)

¢ Light Intensity Integral Mode
Use the start setting at the start of illumination and the
stop setting when completed.
Teaching can be performed by pressing the buttons or
with codes.

(7) When changing the threshold value in light intensity mon-
itor mode, set the processing mode switch to ADJ and ad-
just the threshold value. The judgement output will go ON
if the light intensity is below the threshold value. The
threshold value is set to 50 at the factory.

(8) Set the processing mode switch to RUN to start measure-
ment. In light intensity integral mode, start integration with
the Reset input.

® F3UV-XA

Sensitivity adjustment method

During initial setup or when UV light source is replaced, adjust
the control output to any value between 4 and 5 V using the
sensitivity control. After that, you can monitor weakening of
the UV light source intensity by monitoring the control output
value.

(Sensitivity adjustment)

After installing and securing the sensor, adjust the sensitivity
with the sensitivity control. When the control output value is
within the range of 4 to 5 V, the orange operation indicator
lamp illuminates. (The sensor output goes up to approximate-
ly 6 V, and thus the operation indicator lamp does not illumi-
nate if the sensitivity is too high.) Adjustment is easier if you
verify that the operation indicator lamp is illuminated and then
fine-adjust the sensitivity to the desired value while viewing
the voltmeter display.

(If the UV light intensity is too high)

If the analog output is 5.0 V or higher when the sensitivity con-
trol is set to MIN (all the way to the left), or if the analog output
does not decrease when the sensor is moved away from the
UV lamp, the UV light intensity exceeds the sensor specifica-
tion. Move the sensor further away from the UV lamp

(If the UV light intensity is too low)

If the analog output is 5.0 V or lower when the sensitivity con-
trol is set to MAX (all the way to the right), the UV light inten-
sity is lower than the sensor specification. Move the sensor
closer to the UV lamp.

A-302
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Precautions
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| Important |

Be sure to observe the precautions listed here. These precautions are essential for safe operation.

(1) Do not disassemble, repair, or modify this product.
(2) Do not short-circuit the two ends of the load.

(3) Do not install the amplifier unit in a location where it will be
exposed to ultraviolet light.

‘ Correct Use ‘

‘ F3UV general ‘

Wiring Considerations

Connection

(1) Ensure that the power supply voltage is below the maxi-

mum voltage before turning the power ON.

(2) Ensure that the terminal polarity and wiring are correct.

(8) Use a cable with 0.3 mm? or greater wires and which is no
more than 5 m in length, and test operation before using.

Power Supply

Do not use the system until 1 second has elapsed after turn-
ing on the power and it is in a detection-capable state. If the
F3UV and the unit on which it is installed are connected to
separate power sources, be sure to turn on the F3UV power
first.

During use

Mounting the sensor

Ultraviolet light is harmful. Ensure the UV lamp is off when you
install it.

Sensitivity setting

Temperature drift may cause the analog output value to
change. If the temperature is rising, wait until it has stabilized
sufficiently to set the sensitivity.

Output characteristics

If the analog output is not proportional to the ultraviolet illumi-

nance of another manufacturer's illuminance meter, the fol-

lowing problems are possible.

(1) If the distance between the lamp and the sensor was
changed to adjust the ultraviolet illuminance, the values
sometimes differ due to differing angles of view in the sen-
sor receiver and in the other manufacturer's illuminance
meter receiver.

(2) If the illumination power of the UV lamp was changed to
adjust the ultraviolet illuminance, accurate monitoring may
not be possible due to insufficient stability of the UV lamp.
Wait until the UV lamp has sufficiently stabilized and then
perform the measurement.

(8) If the temperature rises due to the UV lamp, wait until the
sensor temperature stabilizes sufficiently and then per-
form the measurement.

(4) If the sensor and the illuminance meter have different
sized receiver areas, the values sometimes differ due to
uneven illuminance on the receiver surface.

Miscellaneous

Cleaning

Do not use thinners. Use a soft cloth or blower brush to re-
move dust and dirt from the receiver window.

| F3UV-A30/-A03 |

Mounting dimensions

(Installation strength)

Screws for mounting the sensor should be tightened to a
torque of no more than 0.49 Nm.

(Protection against ultraviolet light)

The indicator lamps and cables on the sensor are not protect-
ed against ultraviolet light. If the indicator lamps and cables
will be exposed to ultraviolet light, use the F39-HU2 and F39-
CUT1 to protect these parts.

Use protective gear if ultraviolet light will directly enter your
field of vision or shine on your skin while mounting and adjust-
ing the sensor.

F3UV
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F3UV-XW11/XW41/XA

Mounting

Mounting procedure

(1) Mounting strength * The torque for tightening screws when
installing the sensor should be no more than 0.49 Nm.

(2) Using a DIN rall
(Mounting)
1. Hook the top of the Unit onto the DIN
Track.
2. Snap the bottom of the Unit onto the
DIN Track.
Note: Do not reverse steps 1 and 2.
(Removal)
When removing the Unit from the
DIN Track, pull the mounting hook
forward to release it.

*F3UV-XW11/XW41 only

Mounting
hook

Protection against ultraviolet light

This amplifier is not protected against ultraviolet light.

Do not install the amplifier unit in a location where it will be ex-
posed to ultraviolet light.

Fiber Unit/Base Unit

Mounting
Mounting the head unit when using as an ultraviolet power
monitor
When installing the head unit, turn off the ultraviolet light and
install in safe conditions.
The torque for tightening screws on the fiber unit should not ex-
ceed 0.78 Nm.

(FSUV-HM)

Mounting Panel

Washers (included)
Head unit M4 Nuts (included)

(F3UV-HM)

Fiber unit
(F32-300)
M8 Nuts (included)

(F3UV-HT)
68+2
foe— 32.2* —=—(20)
16.8+1 i 17 > ‘
E T
\ 7.5 dia.

Detecting
element

Fluoride resin
* When using mounting bracket, please use within this dimensions.

Mounting the fiber unit when using as an illumination monitor
As with a regular fiber unit, attach using a an M4 locking nut.

When connecting to an amplifier unit

The quality of the connection between the Fiber Unit and
Amplifier Unit has a major impact on the operating charac-
teristics, so be sure to connect these Units securely.

(1) Cutting the Fiber (F32-70 only)
e Insert the fiber into the hole of the cutting tool and set the
tool at the desired length.
* Press down the blade and cut the fiber. Do not stop when
the fiber is only partially cut; make one clean cut
e Once a hole has been used to cut a fiber, do not use that
hole again. The cut surface may not be clean enough
and the detection characteristics may be degraded.
(2) Installing the Fiber
With the lock button in the release position, insert the fiber into
the Unit and press the button until you hear a click. This click
is the sound of the fiber being locked.

Locked Unlocked

F3UV-XWCT1
[ f—g\\

. 5/ ]

Protective cover

I//Q\ F3UV-XA
I‘I/Unlocked

Locked

(3) Fiber removal
Press the lock button again. The lock will be released, the
lock button will pop up, and it will be possible to remove the
fiber.
Do not force the lock button up by pulling on it. (To main-
tain the fiber's characteristics, check whether the lock is
out of place.)

A-304
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(4) Fiber Insertion Location
When inserting the Fiber Unit into the Amplifier Unit, al-
ways insert the Fiber Unit completely as shown in the fol-
lowing diagram.

= n

F3UV-XW1

=s s
m o / \
Fiber unit :I:?

(Example: F32-300)

= ]

F3UV-XWO1

i =s =s
/ {
Fiber unit :'j

(Example: F32-70)

— —

17.5mm

When cut with a cutting tool, Amplifier unit
an "insertion mark" (dent) is attached. /(FSUV-XA)

\

—————

/

Fiber unit
(Example: F32-70)

Y = ‘

2.6mm
) ) Amplifier unit
Insert until the skid. /(FSUV-XA)
ﬁ AD
Fiber unit
(Example: F32-300)

bt

12.6mm

(5) Fiber Unit Installation/Removal Precautions
Install and remove the Fiber Unit only when the ambient
temperature is between -40 and 40°C.

(6) Protecting the Fiber Unit
If the outer sheathing of a Flber Unit other than the F32-
300 is exposed to UV light, protect the fiber by covering it
with the F39-FU1M Protective Tube.

F3UV
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Dimensions (Unit: mm)
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| Built-in Amplifier Type |

Sensors
F3UV-A30/-A03 Light receiving window CAD file F3UV_01
Power supply and operation indicator
74di 1%735 54>‘ Sensitivity adjuster
E |a. B
4 dia¥ % 4 Mounting Holes
99 ® f / T
— 55 16.9 19.4 2-M3
*@*’ HNY l i I l ﬁLij}
9.5 dia. T
5.8 1 e#ﬁ\ty #«2 L12.6» . [+—200.1
<2000 ——~| ~1=—20%01—  Mounting Holes t—16.4— mﬁﬁrz‘gﬁger
(3.5 dia.) (M2 depth: 6)
Accessories (Order Separately)
Protective Tube (Protects Cord.)
F39-CU1M 10
. R 2-M2 lem 17 .
5 dia. Endcap * 1 Tube * 2 9.75 dia.
v AT .
8.5ﬁd|a. B ) : 21~ 15 dia.
7 dia. N
9135, Head connector * 1
1,000
* 1. C3604 (Nickel-plated brass)
* 2. Stainless steel (SUS304) Installed Protective Tube
Note: M2 securing screws are included.
?56,4» Tube internal «2333 355
- diameter: 5 .
‘—“‘ 15 dia. 1.7
; 7 dia. %ajla ﬁ_
1 99 ®
194+ CAWL SZ am .
_ B )
T 8.5 dia.
2-M2 Hexagon set screws 2-8*#20’!‘“%‘
Protective Cover (Protects the display.) 16— 36.05—| nstallod P o Tub
.02 nstalled Protective Tube
F39-HU2 LT 055+~ C 1
¥ * i Pl !
1.2 12.6 T i \
171.8 | w 2

(=)

Material: Stainless steel (SUS304-CSP)
t=0.2

M2

1/6.5 Filtering Cover

Installed 1/6.5 Filtering Cover

F39-HU1 13.75 Two light receiving windows
- Two, 1 dia. £
6.9
/ ‘Eﬂz >\: -— Optical axis
2.6 L
325
i Vape = + - Mounting brackets (order separately)
F39-L9
35.5
‘&17&1 <—32.5—»‘ [~—17—]
Material: Stainless steel (SUSSO4-CSP)T7 i T t
t=0.2 ' T ]
17l.3 19.8 ‘ g:‘f 17l~1 19.8
Pooo I T | ©& Ot | bt
T 20+0.1 —»| Two, 3.5 dia. Optical axis 0 0 Optical axis
A-306 Photoelectric Sensors
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Mounting Brackets

| Optical Fiber Type
Sensors

Amplifier Units CAD file
F3UV-XW11/XW41

Sensitivity setting/threshold value up button
Zero-point setting/threshold value down button
Monitor/Integral mode switch

Fiber lock button 7-segment display Current/voltage output switch
| 89 |
1 |
=R
i ==Y i 21
- 85 X oo l
[t hY J

RUN/ADJ/TEACH mode switch
Measurement/teaching indicator (green/red) Operation indicator (orange)

Fiber insertion opening 98
<—30—»‘ 2 ‘i_ 80 |
\ — % 0 ':.a‘;'
F = = ‘
- 9.9 dia [ |
Ji B I L
35.7 ] T
| 25
L? Ny e W == |

L—ss.z —»‘

"Vinyl-insulated round cable of 5.8 dia.
7 cores conductor cross-sectional area: 0.2mmg;
insulation diameter: 1.1mmStandard length: 2 m"

2-M4

. 21%02

} 8902

Amplifier Units CAD file
F3UV-XA

"Vinyl-insulated round cable of 4 dia.

3 cores conductor cross-sectional area: 0.2mm?;

insulation diameter: 1.2mmStandard length: 2 m"
[<15.8—~ Operation indicator (red)

=

Stability indicator (green)

y

|

59 4
‘ {
‘ 8.5 Mounting Hol
——+ ounting Holes
_ 0 f .
< ‘ 04 125 M3
] | .
N T
225 16»‘ —~tet 39 16
13 a7

Two, 3.2 dia. Mounting brackets (detachable)
Stainless steel (SUS304)

Two, mounting holes

F3UV A-307
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Head Unit Toothed washer Two clamping nut CAD file F3UV_03
F3UV-HM Detec{:)n surface *

dia.i tijo

* Material: Stainless steel (SUS303)

17 156.2—
39 |
Head Unit Detectin
- g element ) .
F3UV-HT 5m (perimeter) Fluoride resin Fluoride resin  2.8-dia. flexible tube !
(stainless steel) 5 dia.
i 1
oge) | [ TR T —t
] |
i 2.2 dia.
«16.8»«174«2 7.5 dia. ‘ 5.3 dia. L ia
l— 322 — ol (20) | (100 max.) 13-+
68 5,000 28—
C
A B

* When using mounting bracket, please use within this dimensions.
Note 1. Heat resistance temperature is 150°C for part A and 110°C for part B (part inserted in unit).
2. Protective structure is IP67 only for part C (fluororesin part)

F3UV-HT 10 m Detecting element

jperimeter) Fluoride reSi?JSd' Fluoride resin  4.6-dia. flexible tube
5 dia.

(stainless steel) 6 dia.

T T T
(10dia) R33%: :n:l: g 7 :ﬁ:-:n:i:
! 22dia.
+16.8 17 -2 8 dia.
— 32.2% —+la—(20)—| (100 max.) 13|
68 10,000 33
c

A B

* When using mounting bracket, please use within this dimensions.
Note 1. Heat resistance temperature is 150°C for part A and 110°C for part B (part inserted in unit).
2. Protective structure is IP67 only for part C (fluororesin part)

Fiber Units Dimensions when F3UV-HM and F32-300 are connected CAD file E32_47
F32-300
) 2.8-dia. flexible tube
Two, hexagon clamping nuts (stainless steel) 2.8-dia. flexible tube
) Two, toothed washers Hexagonal clamping screw
1dia. M2.6 x0.45 / Two, toothed washers, 4 dia. 5 dia. Sleeve 4 dia.5 dia.
¥ —
n _ fny s 5 dia.i - [ _ AT N EE
i 2 . 2.2 dia.
7+ 3 1 4 dia| Ny le—13 —= 4 dia/ Ny le—13 —»
2024 1o 2,000 28 10 2,000 28 |
A B

* 1. Material: Stainless steel (SUS303)

Note: Heat resistance temperature is 300°C for part A and 110°C for part B (part inserted in unit). However, take care that parts inserted in unit (parts marked
are within operating temperature range of amplifier.

Fiber Units Dimensions when F3UV-HM and F32-70 are connected CAD file E32 50
F32-70

Two, hexagon clamping nuts
Two, toothed washers

1 dia.
M2.6 x 0.45 Sensing head M4 x 0.7 * Optical fiber 2.2 dia.

Optical fiber 2.2 dia.

T )
1 1

Tl L.
#7# “*14 2,000

43.9 1

* Nickel-plated brass

Note: indicates that free-cutting is possible. Free-cutting is not possible on units that are not marked with Geeeid> |

Accessories (Order Separately)

Protective Tube (Protects the Fiber.)

- 2-M2 e
F39-FUIM . End cap * 1 Tube * 2 17 9.75 dia.
25 - 5 dia.
4
8o 177 T oot 15 e
7 dia. N
12 6 * 1. C3604 (Nickel-plated brass)

=~ 13—~ Head connector 1 * 2. Stainless steel (SUS304)

1,000 Note: M2 set screw attached

A-308 Photoelectric Sensors
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Sensor adjuster

E39-L150/E39-L151/E39-L93

Cover fittings

Easy to install and easy
to adjust. Sturdy sensor
attachments that give you

peace of mind.
@ Applicable models: E3S-R, E3Z

Ordering Information

Shape Name Model Applicable type
E3S-R10 E3S-R60] E3Z E39-R1 E39-R3
Vertical type | Vertical type
E L1Nﬂ onIyyp onIyyp ° °
39-L150 ° °
Vertical type | Vertical type
NEW only P only P
Sensor adjuster E39-L151 ° ° o o
i (Install with the E39-L96,)
&
E39-L93 ® [ ] [ ] [ ] [ ]
( Install with the E39-L93. )
Attachments for the
E@ E39-L93 and E39-R1 E39-L96 ¢ ¢ ¢ ¢ ¢
? Cover fitting for horizontal type E39-L97 ([
2,
7
Iﬁ Cover fitting for vertical type E39-L98 [ ) [ J
d 2

A-310 Photoelectric Sensors
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Easy installation and adjustment on aluminum frames and rails of conveyors.
® Sensor Adjuster E39-L150/151

(@ Can be set to desired height. (3® Reflective plate type (E39-R3) can also be installed.

Approximately 100-mm height (E39-L150)
Approximately 200-mm height (E39-L151)

3
o
3
g
g

(@ Left/right adjustment as desired.
* If vertical adjustment is required, use the E39-L93.

Sturdily protected sensor for long durability!
® Cover Fittings E39-L97/E39-L98

() M6 screws on both sides for strong installa- (3 Models available for horizontal type (E39-L97) and
tion. vertical type (E39-L98).

(2 Stainless steel for excellent environmental .
E39-L97 (for horizontal type) E39-L98 (for vertical type)

Stainless steel
(SUS 304) 2 mm-thick

M6 screw 61
M6 screw
56 50 ‘ )
w ==

tainless steel 56

(SUS 304) 2 mm-thick W“

E39-L150/E39-L151/E39-L93 A-311
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Dimensions (Unit: mm)

E39-L150 E39-L93 20~
l+{20 |
E39-L151 6 Twelve, 3.2 dia.
¥ 13 Lol 4‘ L (
25.4 2*0 16 ‘,: : {TJ ‘T
155 48
Heat resistive ABS C—{,An attached Heat resistive ABS
le—D | /[ SCrew 48—
3.2 dia.
A N
- \ ; |
20 ‘ 157 -| oe
! 48
Two, 3.5 dia. u ﬂ 15“*,/_ o\ "X t
4 L (4
Polybutylene 5'47
terephthalate \ 237 (Sstalljigleasos‘l)steel
{6.8 128 )
Two, 6.5 dia 213 12 dia.
A
— Stainless steel
=) e (SUS 304) Stainless steel
(SUS 304)
Two, 6.5 dia.
Polybutylene
‘ { Ll f T terephthalate|
BHGE
v | 53 o
L344,‘ ng 4-‘ Polybutylene terephthalate
—— 46 ——— Four, 6.5 dia.
CAD file E39_13
Model =
(typical example) A e £ b = F
Model A B c D
E3S-R i
i 863 | 58 | 17.9 | 11.7 | 115 | 27.3 (typical example)
ype E3S-R
E3Z 845 | 475 | 163 | 109 | 10 | 37 vertical type 188 | 60 | 27.9 | 21.7
E3S-R
Model L horizontal type 1953 | 673 | 279 | 21.7
E39-L150 100 E3Z 185.7 | 57.7 | 26.3 | 20.9
E39-L151 200
E39-R1 .| _ E39-R3
(Reflectors) 2T T h (Reflectors) D
+ ‘ / % + ‘ T
E39-L93 &0 "’*‘T’ T / & E39-L93 ‘ | 8
1 1 _ e [}
[fef] i i 4*_7 9
=— Center of n \ i
- . / pole brace
E39-L96 is E39-R1 g5 L27» E39-L96
necessary_ reflector 295 15.5 l— 345
E39-L97 (for horizontal type) CAD file E39_14 E39-L98 (for vertic_:al type) CAD file E39_15
Mounting Holes ] ] Mounting Holes 30°.1._30°
, 30 30 2-M6
2-M6 Stainless steel Y —
7 44202 fﬁér—— 56 dia.
| 440 4 - L ia.
o {7 4} 56 dia l Stainless steel /
- o (SUS 304) @
L 4-R3.3 -
4-R3.3 2'Ro - 38R *izr 42-F!22 o
}
E3S-R *20*‘ 23,16 (For £32) |_U Py (F/or E3S-R)
= N PN { i+ An attached ‘ T D i‘
T @ﬁ] An attached Moo “H—= 26 254 | i 16 20
34 screw T’E s ¥ 61 screw 1 i |
l 2:0 ‘ : zf 1@@‘5 38.5 i T A 2%5
S Al v L -
56 - 20 | Ay 2 at:ine
1 56 ® 24|
(E3S-R) * Mounting Bracket can be attached to side @&).r+—34 —>

A-312
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Mounting Brackets

E39-L/F39-L

Slit/reflective plate

E39-S/E39-R

OMmRON

Brackets list

Applicable models that appear shaded come with the clamps indicated at left as accessories.

Accessories Applicable sensor
Model Fitting materials Count L . (mounting pitch on
Description Material Count sensor side)
E39-L4 Iron, zinc plating 1 Slgtted/Ehllllps screws M3 x 12 | Iron, zinc plating 2 E32-T16(20)
(with spring and plain washers)
Phillips screws M4 x 25 Iron, zinc plating 2 E3JK
E39-L40 Iron, zinc plating 1 (with spring and plain washers)
. . F3C-AL
Nut M4 Iron, zinc plating 2
Stainless steel Slotted/Phillips screws M3 x 8 Stainless steel 2
E39-L43 (SUS304) 1 (with spring and plain washers) | (SUS304) E3Z(25.4)
Stainless steel Slotted/Phillips screws M3 x 8 Stainless steel 2
E39-L44 (SUS304) 1 (with spring and plain washers) | (SUS304) E3Z(25.4)
Stainless steel
E39-L54V (SUS304) 1 - E32-T54V
Stainless steel Slotted/Phillips screws M3 x 12 | Stainless steel 2
E39-L69 (SUS304) 1 (with spring and plain washers) | (SUS304) E3S-R10(20)
Stainless steel Slotted/Phillips screws M3 x 12 | Stainless steel 2
E39-L70 (SUS304) 1 (with spring and plain washers) | (SUS304) B
Stainless steel Hexagon bolts M4 x 12 Iron, zinc plating 2
E39-L85 (SUS304) 1 (with spring and plain washers) SeedlEady
) Stainless steel Hexagon bolts M4 x 12 Iron, zinc plating 2 )
E39-L86 (SUS304) 1 (with spring and plain washers) E3S-C(25.4)
E39-187 Stainless steel 1 Hexagon bolts M4 x 12 Iron, zinc plating 2 E3S-C(25.4)
(SUS304) (with spring and plain washers) E3S-CR62/67(25.4)
Heat-resistant ABS
Holder (upper) resin 1
Holder (lower) PBT (polybutylene 1
terephthalate)
Pive Stainless steel 1
P (SUS304)
Bolts M4 x 12 with hexagonal Iron, nickel plating 2
E39-L93 Stainless steel 1 holes E3Z(25.4)
(SUS304) Bolts M4 x 30 with hexagonal Iron, nickel plating 1 E3S-R1C/R6LI(20)
holes
Phillips screws M3 x 12 Stainless steel 2
(with spring and plain washers) | (SUS304)
Spring washer M4 Iron, nickel plating 1
Plain washer M4 Iron, nickel plating 1
Nut M4 Iron, nickel plating 3
. . Phillips screws M3 x 10 Iron, zinc plating 4
E39-L94 | lat 2 E32-T16P(1
89-L9 ron, zinc plating Nut M3 Iron, zinc plating 4 8 6P(19)
1539.4'96 . Iron, nickel plating 2
Z‘]{fs";srjggf‘“°” Stainless steel ; Phillips screws M3 x 6 E39-R1
Adjuster (SUS304) (with spring and plain washers)
E39-L93
Stainless steel Slotted/Phillips screws M3 x 12 | Stainless steel 2
E39-L97 (SUS304) 1 (with spring and plain washers) | (SUS304) E3S-R10(20)
E39-L98 Stainless steel 1 Slotted/Phillips screws M3 x 12 | Stainless steel 2 E3Z(25.4)
(SUS304) (with spring and plain washers) | (SUS304) E3S-R6](20)
E39-L102 Stainless steel 1 Hexagon bolts M4 x 12 Iron, zinc plating 2 E3S-C (horizontal
(SUS304) (with spring and plain washers) type) (25.4)
A-314 Photoelectric Sensors
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Accessories

Applicable sensor

Model Fitting materials Count sl Material Count (moSL;r:]tiSr:)g: Eii(t;;l; on
C30.L108 (Sstﬂglggi)steel 1 z_lv; ;‘:g;gnb;ﬁ (;VI ;axl n1 i] o Iron, zinc plating 2 I(523584§) (vertical type)
E3S-CR62/67(25.4)
costios | Spesel |y | Stedtmiposmetiing | Sanessee 2 g (ol
tion of E39-R3) (25.4)
E39-L109 f’stfjgfgg)sme' 1 - |E32-81507(13.2)
E39-L114 (Séfjgfgg)ﬁee' 2 | Phillips screws M5 x 10 Iron, zinc plating 4 | E3MC(28)
ER0-L115 | (Sdaoe) T | Gitedmrilis soonaM3xs | o ncke patng | 2 | EMO
E39-L116 (Sstfjg'ggjftee' 1 - |E3T-s(9/15)
E39-L117 (Sstfjg'ggjftee' 1 - |E3T-S(9/15)
E39-L118 f’stfjg'ggj)Stee' 1 - |EaT-s(er15)
E39-L119 (S;fjg'ggjftee' 1 - |E3T-F(8)
E39-L120 (Sstfjg'ggjftee' 1 - |E3T-F(e)
Slotted/Phillips screws M4 x 25 (Sstﬁglggi)steel 2
E39-L131 f’stfjg'ggi)sme' 1 | Spring washer M4 f’stfjg'ggi)s’tee' 2 |E3G
Plain washer M4 (S;fjg'ggi)swe' 2
Slotted/Phillips screws M4 x 25 (Sstijiglg(s)z)steel 2
E39-L132 (Sstfjg'ggjftee' 1| Spring washer M4 (Sstﬁg'ggj)Stee' 2 |E3G
Plain washer M4 f’stfjg'ggi)s’tee' 2
Slotted/Phillips screws M4 x 35 f’;ﬁg'ggi)Stee' 2
E39-L135 (Sstijglggz)steel 1 Spring washer M4 (Sstijiglggz)steel 2 E3G
Plain washer M4 (Sstﬁglggi)steel 2
Slotted/Phillips screws M4 x 35 f’stfjg'ggj)s'tee' 2
E39-L136 f’;ﬂg'ggiftee' 1 | Spring washer M4 f’;ﬁg'ggi)Stee' 2 |E3G
Plain washer M4 (Sstijiglggz)steel 2
E39-L139 f‘stfjg'ggjftee' 1 | Slotted/Phillips screws M3 x 12 f‘stﬁg'ggj)Stee' 2
Stainless steel - Stainless steel E3G-L1L3
E39-L140 (SUS304) 1 Slotted/Phillips screws M3 x 12 (SUS304) 2
coova | Sqmiaed || S s 968 | St |2 o
E39-L143 (Sstfjg'ggz)swel 1 | None . Egi:m"\'
oot |gonem e || S e 0T SR | 7 |
E39-L148 f’stfjg'ggi)sme' 1| None =

E39-L/F39-L / E39-S/E39-R
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Accessories Applicable sensor
Model Fitting materials Count L . (mounting pitch on
Description Material Count sensor side)
Holder/bracket PBT (polybutylene 1
terephthalate)
Shaft (brace) Stainless steel
(SUS304) 1
Hexagon bolt Stainless steel
E39-L150 Stainless steel 1 (SU?XM7) 1 E3Z, E3S-R, E39-R3
(SUS304) Nut Stainless steel
(SUS304) 1
Phillios screw Stainless steel
P (SUSXM7) 1
- Stainless steel
Slotted/Phillips screws (SUS304) >
Holder/bracket PBT (polybutylene 1
terephthalate)
Shaft (brace) Stainless steel
(SUS304) 1
Hexagon bolt Stainless steel
Stainless steel (SUSXM7) 1
E39-L151 1 E3Z, E3S-R, E39-R
39-L15 (SUS304) Nut Stainless steel 32, E3S-R, E39-R3
(SUS304) 1
Phillios screw Stainless steel
P (SUSXM7) 1
- Stainless steel
Slotted/Phillips screws (SUS304) 5
Stainless steel 2
. Stainless steel Slotted/Phillips screws M3 x 8 (SUSXM7)
E39-L153 (SUS304) 1 (with spring and plain washers) | Stainless steel E3Z
(SUS304)
Stainless steel Slotted/Phillips screws M3 x 25 | Iron, zinc plating 2
F39-L9 1 F3UV-A
(SUS304) Plain washer M3 Iron, zinc plating 2
A-316 Photoelectric Sensors
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Contact mounting plate list * Applicable models that appear shaded come with the mounting plate at left as accessories
Model Material Count Applicable type .
E39-L60 PBT (polybutylene terephthalate) 1 E3S-RI6 %'
L
L
Sllt ||St * Applicable models that appear shaded come with the slits indicated at left as accessories g
o
Model Slit width Installation procedure Applicable type &
E39-S39 Width 1 x 20 mm Seal type E3JK-5C1J
E39-S60 Width 0.5, 1 x 20 mm Seal type E32-T16
E39-S61 Width 0.5, 1, 2, 4 x 20 mm E3S-CTN
E39-S63 0.5 mm dia., 1 mm E3T-ST10J
E39-S64 0.5 mm dia., 1 mm E3T-FT10
E39-S65A 0.5 mm dia.
E39-S65B 1 mm dia. Insertion type
E39-S65C 2 mm dia.
E3Z-TCIO
E39-S65D Width 0.5 x 10 mm 8
E39-S65E Width 1 x 10 mm
E39-S65F Width 2 x 10 mm

Reflectors list

Name Reflectors Non-fogging Reflectors
reflector
Item Model E39-R1 E39-R1S E39-R1K E39-R2 E39-R6 E39-R10
Directional angle 30° min.™1 30° min.*2 30° min.
Ambient operating -95° to 55°
temperature
Ambient storage -40° to 70°C -40° to 55° -40° t0 70°C
temperature
Ambient operating | 350, 1, g5, 35% to 95%
humidity
Amblle'nt storage 35% 1o 95%
humidity
Protective structure IEC 60529 IP67
Accessories
*1. 40° or higher for E3JK-R.
*2. 40° or higher for E3G-R.
Name Small reflector Tape Reflector
Item Model E39-R9 E39-R3 E39-R4 E39-R37 E39-RS1 E39-RS2 E39-RS3
Directional angle 30° min. 2° to 20° min. 30° min.
Ambient temperature | -25° to 55° C
Ambient temperature -40° to 70°C 0°C to 40°C
Ambient operating | 350/ 1, 950, | 35% to 85%
humidity
Ambient storage 35% to 95% 35% to 85%
humidity
Protective structure IEC 60529 IP67
Phillips
screws
. Clamps M3 x 3,
Accessories . .
(with screws) spring
washers M3,
nut M3

E39-L/F39-L / E39-S/E39-R A-317



Mounting brackets dimensions (unit: mm)
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E39-L4 . 4RI E39-L40
4
s ] ¢
2 * |
Q 20 4o
{ P
I
oo
@ t
0 iy
fe—20—|
1o 4R16| 11—
e —723,
ho 32 ]
| - b K)V ) Vaggay 575
4_.,\_ S w
20+0.2
S
J § . o) o)
o 58
Material: Iron
Two, 3.2 dia
—_ 7 L4 p -
Material: Iron o
E39-L43 E39-L44
30
3.5 3.5
| [+16.2-=
I* 7?) 0} ! | 8.7
| |
| 1.2
Four, 3.2 dja 254 40 i
3 R2 1 o f
| \ P ?
Pl } o
5 7T5 20° Material: Stainless
' —{-R2 I H 3.415 steel (SUSSO4) ;
e 200507 -
Material: Stain- ‘ \
less steel
«13—] 1645
(SUS304) 3 R 754165 Iy)
CAD file E39_32
E39-L54V E39-L69 (for E3S-R10))
3.2+~
4.5 8 *‘ 5 2002
il
T O andy
- B 4.1 H -
‘ 1 16.5
* L T * 7.21: \*
4 —F 23 15 {—{— arH-  z2
! B l T 1.2 3.2+~
i s i
A !
. . R 7.2 € 1
o5 41 Material: Stainless I 3 107165
Material: Stainless steel steel (SUS304) : = = T
(SUSSO4) *i« 20+0.2 =
30
E39-L70 (for E3S-R60)) E39-L85 0.8+ 156~
4+2
1
[F—16.3—f*— 20x02 —| ! o
[«— 2002 —=}+—16.3—*] 42 | A T 32 1447
,,,,,,,,,,, el s
- - | - 31 13.7 W o i1 ] |
72 T e L 185 I : I
i WU l \
3.1 12,94+ 26—l
w7 e e HEF
: 31 205 7 e
Material:
Stainless steel 2.05 31.701 2.05 Material: Stainless steel (SUS304)
12 5 . :
(8US304) —~ff- BA4H e - 11.4-31 1
- 72 SRS w
¥ o7 L\/fi' 16.5 T 28.9%2
— ¢ 0 0 l 15 15.1
i + ol o ]
417 ¥
A-318
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E39-L86

E39-L87 = ) -
f — [}
o2 ‘Iﬁ 8
20 /w 254! E
(/2]
2.6
. 0 e 7
I [} 1 ol’
‘ 2 (42 | 8
2.2 0"
%23 Vi o
42 12.4
\ﬁ c A} Y n* _v 1.5 41
VB B == B i o
2 1 A5
12.9+ )
Material: Stainless steel (SUS304) = 34
43.8 @ 25.4
31 ( u 4_2‘1*7--\ Ve
) 11294 ! 756
1 ”ﬁﬁ.z
{ e S 9327 2‘0 Material: Stainless steel 437
7 12 l (SUS304)
| jm] n l
‘ Il Il lul lul b
‘ ‘ 26
E39-L93 E39-L94 4_ 4R16
— 4.8
R i
yd s
a2 | A { 35
4 1
f N
iml ‘ iml
32
o
20| 1.2 20
e = lo-R1e
i 32 E .
16 Twelve, 3.2 dia. — 5;8
1
T - ‘ : ; 1 S 19102
Lol ligl
16 [2069 do-
25.4 2 ¥ 1 / 48 & Al & o
;
/ J Material: Iron
15.5 '
ABS C —+|,An attached Heat resistive ABS : : 32dial_p _|_ g
l«-D | /| screw 48
¢ 3.2 dia
8 A
* N T E39-L96
s -®—
Stainless steel ; ‘ B
‘ ]] ® \
(SUS 304) 2 ‘
| o 4L AN
A -
/ E—/ Center of i* \
Stainless steel pole brace L
(SUS 304) gi—ggr 9.5 o 27| E39-L96
[+-29.5 - +—34.5—
Polybutylene|
terephthalate ‘
Four, 6.5 dia.
CAD file E39_13

E39-L/F39-L / E39-S/E39-R A-319
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E39-L97

Mounting Holes

E39-L98

Mounting Holes

30", 30° 30", 30°
2-M6 Stainless steel 2-M6
(SUS 304) - 2*@:(%
| 44%02 56 dia. ! 4402 b - 56 dia.
l Stainless steel
(SUS 304)
. - 4-R3.3 -
4R33° /o) 82 2-R22
o 4 6.5
13.5 16 |
E3S-R *20»1 (For E32) | Ik (For E3S-R)
— ! : o |8
T An attached Tero- = 2.6 B An attached T i | Y
34 screw TFEE :'fn ¥ 1 25.4 ﬂ H 16 20
l 2% 26 :lf@,, ﬂ 81 i screw 48 ‘ et &) *
| :F | A i 385 : N L
e 2 s+ll20}! | 4 l }
- 56 | el 20 = 16 %
15 16 8
~——50 ®" 2
(E35-R) 56 24|
* Mounting Bracket can be attached to side &).[~—34 —=
CAD file E39 14 CAD file E39_15
E39-L102 o5 asor E39-L103 31201
=} [=] T
o = 42 | T | 12 T
i° 12 ! —MN\ 1 20
92 P20 %2 1 Hi— —/ {
i 1\ ] 22 QY
ez i sl L
2 7 5 e
82 g > 15 2
Jﬁi «1-1»4,2 183, o —t- 4.2 i
'z 0
) . ] \ | o v‘ —mMN T
Mat_enal: 92 173 g il — T 20
Stainless steel ‘ i ol o 93 Material: ‘ 42 o o 2]
(SUS304) ‘ l—25.4%01 Stainless steel ‘ l—31x01—
38.2 (SUS304) 43.8
CAD file E39_37
E39-L104 R17 RI7 34 E39-L109
i&t Mounting Holes
he's 2-M3
£ 10.6
! Ba |
| i 3.4
CF N\ 16
i3 ﬁ 82 82
~ a\‘% 32 = [+~
o _ 4636 1*2 = N
Material: Jég;é[
Material: (30) 37.8 R25.4:11 Stainless steel 4‘13_4
Stainless steel (SUS430) }ﬁ f (14.7)
| I e 6 :
—26—| ——32.6—
8%8 L orhl Y ! b—— 458 —
T T T
R1/ R1.6 \Lm“xﬁ/
CAD file E39_31 CAD file E39_10
E39-L114 6.8 6.8 E39-L115
| ? 28—
_~ 52 WT’ ; = 4}0 22 Four, 5.5 dia.
P \. ‘ J h —
QD & »LﬁLZS »‘ f > - T T
8.4 12135
52 .~ 330-» 6-R26 ~ ~ ) l
T i Y . : é‘
f 15° \, 15 100
5.2 !
ly 70 ! | *
n A R28 R28 54 1 v5 15
Material: ‘ 3 Material: ‘47 42 4’1
Stainless steel ] Stainless steel
(SUS304) 50 (SUS304)
E39 24 E39_25

(clamps only)

(clamps only)
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E39-L116 E39-L117 \
‘ 3
Tm max.” El-
., >
~He1.2 4
(2-R1.7) 2-R2 (2-R2) 24 g
11,2+ - 4
3.1 w
1 4
- T
N I 2 11.518 T ? f
+H—+— 23) 15
_r * (3) l 5 !
B IS I b
| 31
£y 3.4—H--R1.7) 5 222
I 1 ]
AN :I[ 2R1.2) 5 5,0 @R
L 24 e (112)
Material: Stainless steel ~ R1-5max. le—10 -] Material: Stainless steel
(SUS304) (SU8304).
1.2 mm thick CAD file E39 26 1.2 mm thick CAD file E39_27
E39-L118 1.5+ E39-L119
- I ¥
‘ ﬁ 1.2
115 | 90 i/ | 12 T o
£ 95
[PEEPYE p 54
5 2-R1.7) Four, M2 Tap processing
45/, gl 3.2
an 24 s T ? ” 24
: 4 i J T | ]
' 1 A = m— i i T
; f 9 | 16 12 4 f—ab B g
i FEE . b 15 S = 11.518 (23) L‘ il =
it rroeel TR e
: i | . l ‘ot e 9] e 24
\ 7
U [N ;
222 34
(2-R1.1) 5 3.4 (4-R2)
Material: Stainless steel (SUS304) Material: Stainless steel (SUS304)
1.2 mm thick 1.2 mm thick
CAD file E39_28 CAD file E39_29

E39-L120

—) L e
1] 12

Four, M2 Tap processing

’ﬁ?»‘, . 3'224

! |
LT f
16 12 13
7 U E 5
i y 2.4
«6»%—13.54
Material: Stainless steel (SUS304)
1.2 mm thick
CAD file E39_30
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E39-L131

E39-L132

6.4 |
Two, R3.2 l—22 5.5 ZX:
wo \7\/: _ . 15 jﬁ
115 1 AN
15 t == _$ 2:1.5
)/ 84 f«—23.5 —| [+—23.5 =
R34 Two, R3.2 111 5l 115k
ﬁ35—> 64l 232 8.5
15 25+0.1 [ ‘ ‘ 2ha22 )
r j/ R 5?5 7 0] 4 NI
I 22 || 4.4 |
R25 R25 2501 | | 2501 4 ; 45
42 42 L N g
B 65.5 "
4-R2.1 64 I R34
- C C 4.2 dia.
Twoua | 885 2-R32 75 °
Material: Stainless steel ~~90°£1 285 J Material: Stainless steel
(SUS304) \ o | oq =8 } (SUS304)
! 45
CAD file E39_39 CAD file E39_40
E39-L135 6ot 2RO2 E39-L136
il
i i = | 90 |
T // ‘ 6 1% y 1—1 | | L
18 i D) v 28 ¥ T i R
L N 90"%1__
R44—" ' a 77# 2-R3.2
82— o
> 48 5
ot ’4—3710.1—»‘ Two, 4.2 dia.
1
‘ 55
20.5
74%01 e ¢
] T .
118 128 32 Q
2R3 - l 8574 -
- R82.7
4R2 1
Material: Stainless A
steel (SUS304) 54.62 - R44 R782.7
i L
™o0rsr Lﬂs“—A
\‘; ’ = = Material: Stainless steel (SUS304) 14-R21
L-isaa;» '
CAD file E39 42 CAD file E39_43
E39-L139 E39-L140 | .
‘ 2-R2.2 44
‘ ‘ 175 | 4—'—\ i g
T 44 | 6.9 4 9.1
175 1 N { \ i i
l 6.9 1 l 91 4.4
i 5.9 24.4—|
f Loga | 35
5.9 24.4— '
35 19— Two, 3.2 dia.
19— Two, 3.2 dia. = +
-1 635 Jr =y
Material: Stainless 60 }
teel (SUS304 385
465 steel ( ) s }
£ s |
R 10 4
1i5 =
Material: Stain- i
less steel
(SUS304)
E3G_09
E3G_11
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E39-L142 E39-L143 .
1 4| o')
™
8.7 [T
- =
o~ 7}
vt 15.8 F2 Four, 3.4 dia. hol 3Tk 16 3 j
Y - 14| our, 3. la. holes ] fe—16 —=| T n
I 4-R1.7 Py
.* T T = &
. ‘ _ { 1 10310 max 7 L B
| 37 ! 25.4 -
|5
f',"'? J i \ - 10— 34.8
5 45 153 22
I VG 3 (10.3) 25 16 3
: 141/7{??—)77 7 ‘ f i Y 1A
S e s BTk Ol
4. —
Material: Stainless 1.5 ° le12. 5L 26.8 . 7+
steel (SUS304) 4 Two, 3.2 dia.
I 4.5
B 1 i Material: Stainless steel (SUS304)
7.8
CAD file E39_49
E39-L144 E39-L148
|[«—25 —]
2-R17 ; 1 R17 [*16— #LR”
2-50° i}—— 21 28 T fT N T 14
1 J l 1212 max. 9-——=f ] —@4}————3.4
\ ‘ FETd LiE
T L — m p—
4-R1.6 5 ,
3.4
“14'2*‘ 4-R1.6 85 22 Two, 3.2 dia.
— 1 . 9.5
{ ¥ 47#7164;5‘ O #
7.3 B -
! 385 254 | 12-R25.4 T | THes | | 1
‘ 1.5 -3 3 L9-1*‘
‘ ' 7.3} | ry 27 ”
f _,4\4L 35
Material: Stainless steel (SUS304) 5 Material: Stainless steel (SUS304)
CAD file E39_50
E39-L150 E39-L153
E39-L151 T
3.5 L1
i
Two, 3.5 dia. I
7
Polybutylene I 7
terephthalate \ 2;7 P 4 us
A A 2-R1.75
P ¢ 8 7 f«4-3
Two, 6.5 dia| @ E 8-R1.75
rost L 7
— = Stainless steel
=) , (8US 304) 54
Two, 6.5 dia. l H
@)“ i 2} ‘@ ‘ 10

7‘ I
47344J L 32 4-‘ Polybutylene terephthalate
————— 46 ———|

Length (mm)

Model L
E39-L150 65
E39-L151 165
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F39-L9

2-R1.55
|} |}
@\[ﬂ\% 10.7 \ /| 125
1
XY : —h 72
% N ‘ P A] i
3.1
- 32 R1.55
72 34
ft— 20£0.2 — |
5
. 30
2-R1.55 [T 2002
3.1
3.1 c T
e h 7.2
= U F 165 gouu
10.7 l )
i ¥
R1.55
o 2
7.2" 2-R1.55 8

Material: Stainless steel (SUS304-CP)

Contact mounting plate (unit: mm)

E39-L60

<

Material: PBT (polybutylene terephthalate)

6.5

(33)

20

25

1175 4

_,
=l

25

oll| | fs
B ,1r34da
N =TT }
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Reflectors dimensions (unit: mm)

E39-R1 E39-R2 E39-R9
E39-R1S — 09— pry
(2]
E39-R1K* | | 8
L
23 | a.
(211) :.
(2]
o] | of 8
i;i»‘ Two, 3.6 dia. gz
Material, reflective . . -
surface: acrylic Material, reflective e 354— g
Rear surface: ABS Sﬂggfgﬁr}::eryk%s Material, reflective surface: acrylic
' Rear surface: ABS
f——40.3 —| 80.8
Two, 3.5 dia;::a“;’ 75 Four 35 dig| [~ e 75, | E89-R10
‘ \ ] ~ [-7 47 -
] | (] .
59.9 52 Rl EEER
59.9 52 -+ 61.4
[_- (30.4)
E— i) i8 = = .
1Te #«2.7 47; wr wr l L] Ae v
*E39-R1 only 16 ! 1 2'7# _7334, "Two, 4 dia. H—iki':
Coating on reflective surface 65 34 " Material, reflective o I
surface: acrylic ’ 8
CAD file E39_16 CAD file E39_17 Rear surface: ABS
E39-R3 E39-R4 . E39-R6
4
4.9
2 9.7 1
1 1 [
2 19 ‘ET: B Material, reflective
Material j Bl 1 surface: acrylic
aterial: 1 X ¥ Rear surface: ABS
Material, reflective F o 23] Reflective surface: 2 Two, 2.2 dia. ’H¢1_4
surface: acrylic 2T 'ﬁ' acrylic
Rear surface: ABS - d—m 7 1, | Rearsurface: ABS CAD file E39_23
18.45 1 34—+ 48
o 4 | E39-R37 |
e ? 0.2 Mounting bracket @‘ T
: : 13.7=] Reflector
|1 1»| Adhesive tape side 87, 137_ g.R1 )
22.5— .
vaa» 16— Two, 3.2 dia. © E 52 40 -
1 — - I 23 183 1(3.2 18.3 23 l
/ pd ll
418 284 23 34 / ‘ / Reflector: t0.6 Hﬁ {’ips
,4@““ - i Two, 3.1 dia. 2R1.55 Mounting ~ (adhesive tape side) ’L$
101 12 Material: bracket: 0.5 3.
f Stainless stoel Mounting plate: stainless steel (SUS301)
o e (suswon Reflective surface: acrylic
CAD file E39_18 Note: The reflective plate and mounting plate (1) come as a set. CAD file E39_36
E39-RS1 E39-RS3
‘-—35——‘ w—w.s
=
R
X | |
4-R1 Adhesive tape side - 80 —f-06
Material: Acrylics
E39-RS2
70
40 06
35 i S
4-R1 Adhesive tape side
i\ Material: Acrylics
Material: Acrylics 4-R1 Adhesive tape side
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Sensitivity adjustment driver (Unit: mm)
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E39-G2

\ (12T.e)
}

7 dia-

Material: Polycarbonate @'

Protective Cover(Unit: mm)

Lens Unit(Unit: mm)

E39-G9
i —
32.2 :1415
46.1 6=
—L— s [T —+t

[g] 5.5 [%]
Material: Polycarbonate Lm’l 1 098

E39-F1V

L

0.5 dia. hole
8.9+

4dia. ¥ @
t M2.6 x 0.45

[+6> Effective depth: 0.9
Countersunk with
straight edge, depth: 0.9
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